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UTRA/FDD Frequency Bands

Operating Band Bandwidth Uplink Downlink
Band Title [MHZz] [MHZ] [MHZ]
VIl 2600 2x70 2500 — 2570 2620 — 2690 New
| 2100 2 x 60 1920 — 1980 2110 - 2170 UMTS core
band
Il 1900 2 x 60 1850 — 1910 1930 — 1990 PCS band in
USA
v 1700/2100 2 x 45 1710 - 1755 2110 — 2155 3G band in
USA
1} 1800 2x75 1710 - 1785 1805 - 1880 EU, Asia,
Brazil
IX 1700 2x35 1750 — 1785 1845 — 1880 Japan
VI 900 2x35 880 -915 925 - 960 EU, Asia
\% 850 2x25 824 — 849 869 — 894 USA, Asia
Vi 800 2x10 830 — 840 875 — 885 Japan
Discover What's Possible™ H
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HSPA Standardization in 3GPP

« HSDPA (High-speed Downlink Packet Access) was

standardized in 3GPP Release 5.

» The downlink peak data rate will increase to 3.6 Mbps, 7.2 Mbps
and potentially beyond 10 Mbps.
» HS-DSCH
— HARQ for downlink
— Fast BTS downlink scheduling
— Shorter downlink TTI
— Higher order and adaptive modulation

« HSUPA (High-speed Uplink Packet Access) was

standardized in 3GPP Release 6.
» The uplink peak data rate will increase to 1 to 2 Mbps and 3 to 4
Mbps.
» E-DCH
— HARQ for uplink
— Fast BTS uplink scheduling
— Shorter uplink TTI
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HSDPA UE Capabilities (Categories)

«  3GPP TS 25.306 specifies UE capabilities for HS-DSCH categories.

Category Maximum Minimum Inter- Maximum Achievable
Number of HS- TTI Interval Number of Maximum Data
PDSCH Codes Transport Rate
Channel Bits [Mbps]
per HS-DSCH
TTI
1 5 3 7298 1.2
2 5 3 7298 1.2
3 5 2 7298 1.8
4 5 2 7298 1.8
5 5 1 7298 3.6
6 5 1 7298 3.6
7 10 1 14411 7.2
8 10 1 14411 7.2
9 15 1 20251 10.2
10 15 1 27952 14.4
11 5 2 3630 0.9
12 5 1 3630 1.8

— Category 1 to 10 support 16QAM and QPSK. Category 11 and 12 support

QPSK only.
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HSUPA UE Capabilities (Categories)

+  3GPP TS 25.306 specifies UE capabilities for E-DCH categories.

Category Maximum Support for 10 | Maximum Data | Maximum Data
Number of E- and2ms TTI Rate with 10 Rate with 2 ms
DPDCH ms TTI TTI
Codes, [Mbps] [Mbps]
Minimum SF
1 1 x SF4 10 ms 0.7 -
2 2 x SF4 10 ms and 2 1.4 1.3
ms
2 x SF4 10 ms 1.4 -
2 x SF2 10 ms and 2 2 2.8
ms
2 x SF2 10 ms 2
2x8SF2+2x 10 ms and 2 5.7
SF4 ms

— All categories support 10 ms TTI.
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Mapping of Transport Channels onto Physical

Transport Channels

Channels

Physical Channels

— DCH - DPDCH Dedicated Physical Data Channel
- DPCCH Dedicated Physical Control Channel
- F-DPCH Fractional Dedicated Physical Channel
- E-DCH - E-DPDCH E-DCH Dedicated Physical Data Channel
- E-DPCCH E-DCH Dedicated Physical Control Channel
- E-AGCH E-DCH Absolute Grant Channel
- E-RGCH E-DCH Relative Grant Channel
- E-HICH E-DCH Hybrid ARQ Indicator Channel
— RACH - PRACH Physical Random Access Channel
— CPICH Common Pilot Channel
- BCH - P-CCPCH Primary Common Control Physical Channel
— FACH - S-CCPCH Secondary Common Control Physical Channel
- PCH - SCH Synchronization Channel
- AICH Acquisition Indicator Channel
- PICH Paging Indicator Channel
- MICH MBMS Notification Indicator Channel
- HS-DSCH — HS-PDSCH High Speed Physical Downlink Shared Channel
— HS-SCCH HS-DSCH-related Shared Control Channel
— HS-DPCCH  pegicated Physical Control Channel (uplink) for HS-DSCH
Discover What's Possible Siide 7 /lnrl tsu
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Basic Physical Channels

SCH
CPICH

P-CCPCH
S-CCPCH

AICH
PICH

DPCH

PRACH

DPCCH
DPDCH

Discover What's Possible™
MG3700A-E-F-6

Slide 8

/inritsu




HSDPA Physical Channels

HS-SCCH
HS-PDSCH

HS-DPCCH

(DPCCH)
(DPDCH)
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HSUPA Physical Channels

E-HICH/E-RGCH
T E-AGCH

E-DPCCH
E-DPDCH

(DPCCH)
(DPDCH)
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Downlink Physical Channels

«  Common Channels

» SCH is an un-encoded channel that is broadcast over the entire
cell. SCH allows UEs to acquire the cell. SCH exists only at the
physical layer.

» CPICH is a channel that exists only at the physical layer. Its
function is to assist the UE in channel estimation for dedicated
or common physical channels. CPICH is scrambled with the cell-
specific primary scrambling code.

» P-CCPCH and S-CCPCH are common physical channels
intended for carrying system and cell information and messages
for UEs when a dedicated channel is not in place for
communication.

» PICH is a channel that exists only at the physical layer. It is used
to notify UEs of outstanding paging messages on the Paging
Channel (PCH). It saves UE battery power.

Iﬂzc;;/g;xvréa::s: ossiole” Slide 11 A n rl tsu

Downlink Physical Channels

« Common Channels

» AICH is a channel that exists only at the physical layer. AICH
sends status indicators on the downlink, reflecting the state
(busy or idle) of the Random Access Channel (RACH). This
allows UEs to verify the state of the access channel before
transmission, which helps to minimize collisions.

» HS-PDSCH is a shared channel across all users requesting
HSDPA specific high-speed packet data services. Each cell may
support one or more HS-PDSCHs. Sharing of the HS-PDSCH is
based on Time-Division Multiplexing (TDM) across multiple
users.

» HS-SCCH is a control channel associated with the HS-PDSCH.
HS-SCCH conveys the HS-PDSCH allocation information
including the user identity, the number of spreading factors, and
modulation scheme.

Iﬂzc;;/g;xvréa::s: ossiole” Slide 12 A n rl tsu




Downlink Physical Channels

«  Common Channels
» E-AGCH is used for transmitting the absolute value of the BTS
scheduler decision informing the UE about the relative
transmission power it may use for data channel transmission (E-
DPDCH), effectively telling the UE the maximum transmission
data rate it may use.

Iazc;);/g;xvréa::s: ossiole” Slide 13 A n rl tsu

Downlink Physical Channels

« Dedicated Channels

» DPDCH and DPCCH are the dedicated physical channels
targeted to transport information between the network and the
UE using a dedicated link on the physical channel. They are
both time multiplexed and carried on the DPCH.

» E-RGCH is used for transmitting single set-up/down scheduling
commands that affect the relative transmission power the UE
may use for data channel transmission (E-DPDCH), effectively
adjusting the uplink data rate up/down.

» E-HICH is used for transmitting positive and negative
acknowledgements for uplink packet transmission.

» F-DPCH is basically a stripped-down version of DPCH that
handles the power control. Only the TPC field is kept when
comparing F-DPCH with DPCH. F-DPCH is used in cases that
DCH causes too much overhead and consumes too much code
space when accepting a large number of users using a low data
rate service, like VolP.

Iazc;);/g;xvréa::s: ossiole” Slide 14 A n rl tsu




Uplink Physical Channels

«  Common Channels
» PRACH is shared by UEs. It is used for initial access of the
system.

* Dedicated Channels

» DPDCH and DPCCH are separated due to potential audio
interference that may be caused in the UE, such as a mobile
phone.

» HS-DPCCH carries the feedback signalling related to downlink
HS-DSCH (incoming packets). The HS-DSCH-related feedback
signalling consists of Hybrid-ARQ Acknowledgement (HARQ-
ACK) and Channel-Quality Indication (CQl).

» E-DPDCH is used for transmitting E-DCH transport channel
processing from the UE to the BS.

» E-DPCCH is used for transmitting control information about
E-DPDCH transmission from the UE to the BS.

Dlvosooncse Slide 15 /inritsu

BS Test

3GPP TS 25.141 (Release 7)

6 Transmitter
7 Receiver
8 Performance requirement
el Interference
T Signal " Cw AWGN
est G Signal Others
enerator S A—— Generator | Generator
with BERT
6.4 Output power dynamics Code
6.4.2 Power control steps MG3700A Domain
6.4.3 Power control dynamic range Analyzer
Spectrum
6.6 Transmit intermodulation MG3700A Analyzer
Circulator
7.2 Reference sensitivity level
7.3 Dynamic range *
74 Adjacent Channel Selectivity (ACS) *
7.5 Blocking characteristics * %%326928
MA1612A
. - . or 3 Ghz
7.6 Intermodulation characteristics MG3642A Combiner
2.08 GHz
7.8 Verification of the internal BER calculation
8.2 Demodulation in static propagation conditions *
8.3 Demodulation of DCH in multipath fading conditions QAGAHWZMZA
8.4 Demodulation of DCH in moving propagation conditions MG3700A MG3700A C°’”“""e’
8.5 Demodulation of DCH in birth/death propagation conditions ':Saliﬁ:[]?ator
8.6 Verification of the internal BLER calculation
8.1 Performance of signaling detection for HS-DPCCH
8.11.1 | ACK false alarm in static propagation conditions *
8.11.3 [ ACK mis-detection in static propagation conditions
812 | Demodulation of E-DPDCH in multipath fading conditions Yi612A
MG3700A | Somener
8.13 Performance of signaling detection for E-DPCCH in multipath fading conditions FSa'dmlg )
imulator

*: MG3700A for wanted signal generator generates two signals with interference signal, CW or AWGN.

Iazc;);/g:)xvréa::s: ossiole” Slide 16 /l n rl tsu




Receiver Test Connection Example

Reference clock

Wanted Signal Generator

Start trigger
(+ Interference Signal Generator) 99
(+ CW Generator) ‘ - Received DTCH data
(i -
(+ AWGN Generator) o =0
BER Tester Clock
MG3700A Controller
Terminator ___ A&
(MP752A) "GP
Combiner
; : (MA1612A)
CW Generator | B By
(MG3692B) | B i)

— Start {rigger
+ Front panel [Start/Frame Trigger] Input

— 40 ms x n clock
e.g. SFN reset timing of Downlink BCH (4096 frame x 10 ms)

— Reference clock
Use only one.
* Rear panel [Baseband Ref Clock] Input
— 3.84 MHz, 2 x 3.84 MHz (7.68 MHz), 4 x 3.84 MHz (15.36 MHz)
» Rear panel [10MHz/5MHz Ref] Input
— Controller
* Makes receivable state for UL RMC by FTM (Factory Test Mode) control
» Reports internal BER/BLER calculation for received DTCH

Discover What's Possible™ Slide 17 /l n rl tsu
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Timing Synchronization Setup Example

- Start trigger delay
» Set the timing at which the BS can receive UL RMC.

[ DCCH [

DL DCH DTCH [ DTCH
10 ms
38,400 chips 40 ms
DLDPCH jRadloframe FN=4N I FN=4N+1 | FN=4N+2 | FN=4N+3
SFN reset
(SFN=2047) ___ -
ULDPDCHDPCCH | [ o [ opon | oeon | oeon
—» i« Delay: 1,024 chips (T;)
DCCH
UL DCH I DTCH [ DTCH [
4} 1 frame *

Trigger  Delay: O chip

Discover What's Possible™ Slide 18 /l n rl tsu
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Timing Synchronization

« Setting external start trigger
» Captures/ Synchronizes
trigger once only

» Reference clock
» [Baseband Ref Clock] Input

usage case
— Source: [External]

— Baseband Reference Clock:
« [11,[1/2],[1/4],[1/8],[1/16] x

» [10MHz/5MHz Ref] Input usage
case
— Source: [Internal]

« Trigger recapture/
synchronization

Setup Example

el = [ 1024.00 chip i

Return

Detail Information

Discover What's Possible™
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Wanted Signal Setup
HSPA or Limited W-CDMA 1Qproducer

W Iproducer, for MG3700

File S| Transter & Setting Simulation  File Gen.  Help

1xEWDO EWD
1xEWDO BVS
TDMA
License option MX370101A gy, [E0P&TELEA Dontnk
. W-CDMA Downlink#Standard!
Non-license iy cnps, Unlink Standard)
Multi-Carrier
Mobile Wik AX
DVE-T/H

1" W-CDMA Uplink 1Qproducer{Standard) for MG3700 [@=[]
Eile Edit Iranster Settine

Scrambling Oode [0 =

Simulation Link Up Link

=

Normalize Pawer

» Created sample rate
— 3 x Oversampling

UL-DPCOH =1 Power 458 dB  OhGode(@ OSF =256
UL-DPDOH Fawer [-187 B ChCode(® 165F = 64 Data

Charnel Edit

Ch Code(®) B45F =256 TimineOffset = x2mchip

HS-DPCGH | ps
RMC1ddkbps
Aok Fomer 4B RMC384kbps
ACK Pattern AMRT
NACK Fower 45 AMRZ

GdkbpsPacket
I | —

Ghonne! Edit =
oron an
Py
UL-DPDGH Data E BER [ ®
Tl B3 UL-DPGGH Skt Format
UL-DPOGH Speesding Fector [ =] P a1

“LBIeH- DCCH 2]
P e R r— M =y Y|

[Pl
| E—] [ [PhBtic
PHISfis
[ [1bitRepeat

o e | P e
TeBkSwe | [ foo
MoxTiBk Set No. — |t
TeBK Set No — —

oo | o | B
o | [FF S| BT
RM attribute B [z
eer | T F
aen | T ]

Discover What's Possible™
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¢

1iW-GDMA Uplink 1Qproducer{Standard) for MG3700 (@=L
Eib Edit Transter Setting

Wanted Signal Setup
HSPA or Limited W-CDMA 1Qproducer

UL RMC 12.2 kbps * UL RMC 144 kbps

File Edit Transfer Settine

¢ A

® |0

8|0

Simulation Link: Up Link Serambling Code [0 = HNormalize: Power Simulation Link: Up Link. Scrambling Code |0 = HNormalize Power
UL-DPCCH 1 power FiS dB  ChOode(@ OSF =256 Charnel Edit UL-DPOCH Power [-1000 dB  ChCodel® O3F =256 Channel Edit
UL-DFDCH Fower 187 B ChCode( 16SF =64 Data | EACIERT 2 UL-DPDCH Power [-046 4B ChCoded 28F=8 Data | RISHEERTERR =

14 W-CDMA Uplink producer{Standard) for MGB70D

&0

File Edit Transfer Settin

&N alz

Simulation Link: Up Link Serambling Code [0 = MNormalize Porer Simulation Lirk: Up Link Seranbling Code |0 = Normalize Power
UL-DPGCH =1 rower [5 dB  ChGode@ OSF =266 Channel Edit UL-DPGGH Power [-1000 dB  ChCode(® OSF =266
UL-DPDCH Power [-109 dB  OhGode® 45F=16 Date  [aliEETER = UL-DPOCH Power [-046 dE  OhCode® 1.5F=4 Data | ARIEEEEE
HS-DPCCH Ch Code (@) 645F =256 TimineOffset =+ 258 chin HS-DPCCH Ch Cod=(@) B45F =256 TimineOffset = 258k
ack Power a8 ack Fomer 48
ACK Pattern ACK Pattern

NACK Power e NACK Fouer 4B
car Fower d& CQl value = cal Fouer 48 CQlvalue =]

r | 2 -

7 W-CDMA Uplink 1@ producer (Standard) for MG3700 =S

UL RMC 64 kbps * UL RMC 384 kbps

Discover What's Possible™
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Scrambling Code Synchronization
Setup Example

Scrambling code
» BS identifies UE by scrambling code allocated to each UE.
» 38,400 chips (10 ms) segments
— Created from 25-bit long Gold sequences
» Applies HPSK modulation to scrambling (spreading)
Set the initial condition x,(23) ~ x,(0) receivable by BS.
- 0~16,777,215

A W-CDMA Uplink I@producer{Standard} for MG3700
File Edit Transfer Setting

Simulation Link: Up Link Scrambling Code |0 E|3

Discover What's Possible™
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Wanted Signal Setup Example

200

oryA)

"1 950 000 000 oo

Test
— Receiver
UL RMC 12.2 kbps BBref:Int I\?li-r\::lm
— Scrambling Code 0y
» For mixing interference signal

X
0se®
ee®
0o’

— 3 x Oversampling
» Frequency offset
< 34.944 MHz

— 4 x Oversampling
» Frequency offset

<47.232 MHz
S - (2100
Both signal patterns are the ., EEAT
same. K
RF H\:M:y; It
2
Discover What's Possible™ i
Slide 23 /Znritsu
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Wanted Signal Setup Example

200

950 000 000 oo

Test

— Dynamic range

— Performance requirements Sretiint 105rosint
UL RMC 12.2 kbps
UL RMC 64 kbps
UL RMC 144 kbps

* UL RMC 384 kbps
— Scrambling Code 0y

» For mixing AWGN
— 3 x Oversampling

Discover What's Possible™ Slide 24 /l n rl tsu
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Wanted Signal Setup HSPA |Qproducer

Test
— Power control steps
— Power control dynamic range

« UL RMC 12.2 kbps

File Edit Transfer Settig oroH Eat
i
(Al = L
Z UL-DPDOH Data BER %
TFon 3 = UL-DPGCH Slot Format |#0 N
Simulation Link: Up Link. Scrambling Gads | =] Witz Feoes =
UL-DPDCH Spreading Factor [6¢  ~| Timing Offsst 0 = (TOET] ety
UL-DPCGH  |ON > Power [456 dB  GhGCodel@ OSF = 256 Nmax-dpdch 1 m : on
L e > i
uL-oPoGH O ~| Power [TE7 dB  GhGods® 16SF=64 & Data |RMOT22bps |3 TrOH Humber
. v
A prenl pecH i
ws-oPcoH  [OFF ¥ h Gode(0) 64SF =256 TimingOffeet = x256chip TiOHI TOH
Dsta | [FNO > TebitRepeat =] | | = |
Aok Power [TE20 g5 w || = E
AOK Pattern ™
NAGK Poner 4B ‘ = ‘ E ‘ E ‘ =
Max. TrBk Size
cal Power 48 Ol vae =
TrBk Size
O = Max TrBK Set No.
Tk Set No.
E-DPOOH  [OFF =]  Poner 4B OhOode®)=1.SF=2%6  Data oo | = T = T & T &
&ty | || | [ I [ = [ =
E-DPDCHE)  [OFF > Power 4B Data RM attribute = |2 1 F
Ch ode(Q) = 128(5F256)
0
E-DPDCH(SF2) Power/ E-DPDCHISFA) Pomer 4B Ohen 25f2 and 25f4 selected) BER
BLER | 0
ok Gancel

Discover What's Possible™ Slide 25 /l n rl tsu
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Wanted Signal Setup HSPA |Qproducer

» Set TPC command for inner loop power control.

— Power control steps TPC Bit Pattern Transmitter power
. Nrpc =2 control command
* Transmitter power control step tolerance T —Tp
TPC bit Pattern Edit X 00 0 Down

60 commands length (4 frames length)

TRG bit Pattern |

010 Allo Al
oK Cancel

» Transmitter aggregated power control step range

TPG bit Pattern Edit

10 consecutive equal commands
TPC bit Pattern 000000000011111111110000000000111111111100000000001111111111

oo 1mo. Ao Al

— Power control dynamic range

TPC bit Pattern Edit

Pmax -3 dB <-28dB >-3 dB|

TRG bit Pattern | (AR

0101 1010. All D AllT

Discover What's Possible™ Slide 26 /l n rl tsu
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Wanted Signal Setup HSPA |Qproducer

Test
— Verification of the internal BER calculation

PN9 2 - - - Physical - - Physical
Information BER CRC TrBk concatenation/ |_|Channel || Radio frame 1st interleaving Radio frame Rate matching| | TrCH Channel 2nd interleaving Channel
data insertion [®|attachment| ™| Code block segment[™|coding || i segmentation | ] : "

L

NG Lo~ Verification of the internal BLER calculation

Information _, [CRC CRC error|_, [TrBk concatenation/ |, [Channel], [Radio frame| , [1stinterieaving] , [Radio frame | [Rate matching|, [TrcH Physical 2nd interleaving]_y | hvsical
Channel Channel
data 7| [Minsertion || Code block segment|*|coding [ equalization segmentation | | n

L

* UL RMC 12.2 kbps 0
File Edit Transfer Setting UL-DPDGH Data BER %
AL=1=RE00 W fE uorconserromat [ 2]
S i tp 5t B Nt rrr
ui-0pooH  [ON =] power 45 4B ChCode@ 0SF=256 | Nnwdedh [T +] | LT —|
; >
U-DPOCH [ON =] Power [T87 4B ChGode® 16sF=6t  : Data [ANCT22ibps -3 4 |
JicH
ve-orcon [oFF =] On o s45F <256 Tieotimt [T sz ot [ T =T =
ACK Power a8 ki I I
e T o o ke — —
oar Power. 48 GOl valie. = TrBk Size:
r I —— MaxTrBk Set No.
Tt — =
Covon [ ] o [T 9 chcu0storem o oro /= 3
ot ==m |
Ch Code() = 128(5F256) RMeRe

Discover What's Possible™ Slide 27 /l n rl tsu
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PhCH

PhCH

Wanted Signal Setup HSPA |Qproducer

Test
— ACK mis-detection in static propagation conditions

*  RMC HS-DPCCH
* Each power ratio normalized automatically

@ ‘ B ‘ ‘ from total power
For example Normalize

Simalaton Link: Up Lirk Scranbling Code 0 = [l Fomr_ < o o ofo o o o — DPCCH: -4.56 dB >>-5.86 dB

UL-DPCGH  [ON >l Poner 58 4B OhCodel® 0SF=266 Nmax-dpdch — [i +] - DPDCH: -1.87.dB >>-3.17 dB

weoroon P21 o FET— o cnco vsress | e ] ) — HS-DPCCH (ACK): -4.56dB >>-5.86 dB

— HS-DPCCH (CQl): -4.56dB >>-5.86dB

HS-DPCCH  [ON ~ O Code(@) 645F =256 TimineOffsst |0 — 256 chip < R : .
<<+ < Resolution 1 symbol (bit)
ACK Pomer [-586 48 y

s [ | q..p... * Custom-designed pattern file for HS-DPCCH

up to 2,048 radio frames
E-DPCCH  [0FF =] Fower 1077 dB ChCode®=1.5F=256  Data [oii

E-DPOOH®) [OFF =] Faser [0 8 Data [EDOR (=]
0 Code(@ = 128(5F250)
E-DPDCH(SF2) Poer/ E-DPDCHSFS) Pomer [0 dB  Ghihen 2512 and 254 selected) ° Supports Separate edmng of power of
HARQ-ACK (ACK), (NACK) and CQl
Power Total power Power
. MAXIMUM pOWET l
r |
ACK NACK
Code r | el ¢l | >t

DPCCH DPDCH HS-DPCCH HS-DPCCH

Discover What's Possible™ Slide 28 /l n rl tsu
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Wanted Signal Setup HSPA |Qproducer

Test

— Demodulation of E-DPDCH in multipath fading conditions

— Performance of signaling detection for E-DPCCH in multipath fading
conditions

+ E-DPDCH FRC

Fixed Ref I Nine | SF1 [ SF2| SF3| SFa| Nan Coding Max inf bit |
Channel [ms] rate [EACY LTSI Ml - HSDPA/HS UP A& Uplink IQproducer, for MG3700 AEE]
FRC1 2 2706 [ 4 [ 4 | 0 | O | 3840 0.705 1353.0 File  Edit Transfer Setting
FRC2 2 5412 | 2 | 2 | 0| 0 | 7680 0.705 2706.0 )
FRC3 2 8100 [ 2 [ 2 | 4 | 4 | 11520 0.703 4050.0 @ [- ‘ @l ‘ ‘
FRC4 10 5076 [ 4 | 0 | O | O | 9600 0.529 5076 | et -
FRC5 10 9780 | 4 | 4 | 0 | O | 19200 | 0.509 978.0 Simulation Link: Up Link Serambling Gode [0 = | e
FRC6 10 19278 2 [ 2 | O | O | 38400 0.502 1927.8 T Y i
FRC7 10 690 |16 ] 0 | 0 | O | 2400 0.288 69.0 ueorooH [N =] Poner [1588 4B chCode@ 0SFe256 | Nmacdodeh 1 - =
UL-DPDCH  [OFF ~| Power [251 4B ChGoded 165F =64 Data
HS-DPOCH  [OFF = Ch Code®) 645F =256 Timineffsst || — % 256 chip
ACK. Fower 4B
ACK Pattern
NAGK Power [0 4B
oar Fower [0 4B Calvalie [ =]
i |
-13.98
E-DPCCH 0N ~ Power [-066  dB  Ch Code( = 1, 5F = 266 Dats [Coded
Total E-DPDCHs power
* 3GPP standard shows E-DPDCH/DPCCH power ratio for single E-DPDCH. E-DPDOHE) [ON =]  Power ]né& g CHOOSERD Data [FDOH [E]
Ch CodeiQ) = 2(3F4)
E-DPDCHISF2) Power/ E-DPDCHISFA) Power (301  dB (ihen 2512 and 2sf4 selected)
E-DPDCH/DPCCH power ratio: 12.04 dB
E-DPDCHs power =-20 + 12.04 + 10 log (2 codes) = -4.95

Iazc;);/g:)xv;a::sg ossiole” Slide 29 /l n rl tsu

Wanted Signal Setup HSPA |Qproducer

— The following information is transmitted by E-DPCCH.
* Retransmission sequence number (RSN): xrsn (2 bits)

— RSN informs the HARQ sequence number of the transport block currently being sent on
E-DPDCHs. The initial transmission of a transport block is sent with RSN = 0, the first
with RSN = 1, the second with RSN = 2, and all subsequent transmissions with RSN = 3.

* E-TFCI: xtfci (7 bits)

— E-TFCI, the E-DCH transport format combination indicator, indicates the transport format
being transmitted simultaneously on E-DPDCHs, and tells the BS the transport block size
coded on the E-DPDCH. From this information, the BS can derive how many E-DPDCHs
are transmitted in parallel and what SF is used.

* "Happy" bit: xh (1 bit)

— The “Happy” bit indicates whether the UE is satisfied with the current data rate (or relative

power allowed to be used for E-DPDCHs) or whether it could use higher power allocation.

RSN Value Nsys | Ne,dataj <112 1/2 < Nsys | Ne,dataj
E-DCH RV Index E-DCH RV Index
0 0 0 HSUPA Edit X
1 2 3 PhyGH
2 0 2 I~ HARQ Process Setting File | (|
3 [LTTIN/Nara) mod 2] x 2 LTTIN/Nara] mod 4
- E-DPGOH Data  [Caded 2 HS-DSCH Configured  [No -
"Happy" bit Xn,1 CEon
Happy 1 E-DFDCH Data [E-DCH -]
Not happy 0
E-DOH TTI [2ms - Pattem Leneth 5 TTI period
Information Bit Payload  [2706 E-DGH RY Index [0 -
n E-DGH Payload Data  [PISFix  + ORO Erar Ihsertion  [Gonrect ]
Code Block Segmentation E-TFGIFformation 12 “Happy™ Bit [1 v
Turbo Encoding (R=1/3) ‘ 3x (Nir24) = 8190 ‘ 12 ‘ e —
A — 2 codes E-DPDCHs e

Iazc;);/g:)xv;a::sg ossiole” Slide 30 /l n rl tsu
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3GPP TS 25.321 Annex B.2 2msTTI
E-TFCI | TB Size E-TFCI | TB Size E-TFCI | TB Size
(bits) (bits) (bits)
0 18 43 2724 86 7252
1 186 44 2742 87 7288
2 204 45 3042 88 7428
3 354 46 3060 89 7464
4 372 47 3078 90 7764
5 522 48 3298 of 7800
6 540 49 3316 92 7908
7 674 50 3334 93 7944
8 690 51 3378 9 8100
9 708 52 3396 95 8136
10 726 53 3414 96 8436
" 858 54 3732 97 8472
12 876 55 3750 98 8564
13 1026 56 3972 99 8600
14 1044 57 3990 100 877
15 1062 58 4068 101 880:
16 1194 59 4086 102 910
17 1212 60 4404 103 914,
18 1330 61 4422 104 9220
19 1348 62 4628 105 9256
20 1362 63 4646 106 9444
21 1380 64 4740 107 9480
22 1398 65 4758 108 9780
23 1530 66 5076 109 9816
24 1548 67 5094 110 9876
25 1698 68 5284 111 9912
26 1716 69 5302 112 10116
27 1734 70 5412 113 10152
28 1866 71 5430 114 10452
29 1884 72 5748 115 10488
0 1986 73 5766 116 1053;
1 2004 74 5940 117 1056
2 2022 75 5958 118 1078!
3 2034 76 084 119 10824 |
4 2052 77 102 120 11124
5 2070 78 420 121 11178
6 2370 79 438 122 11188
37 2388 80 6596 123 11242
38 2406 81 6614 124 11460
3 264 82 6756 125 11478
4 2661 83 6774
4 267 84 7002
4 2701 85 7110

Transport Block Size

3GPP TS 25.321 Annex B.4 10ms TTI
E-TFCI | TB Size E-TFCI | TB Size E-TFCI | TB Size
(bits) (bits) (bits)
0 18 41 5076 82 11850
1 186 42 5094 83 12132
2 204 43 5412 84 12186
3 354 44 5430 85 12468
4 372 45 5748 86 12522
5 522 46 5766 87 12804
6 540 47 6084 88 12858
7 690 48 6102 89 13140
8 708 49 420 90 13194
9 858 50 438 91 13476
10 876 51 756 92 13530
" 1026 52 774 93 13812
12 1044 53 092 94 13866
13 1194 54 7110 95 14148
14 1212 55 7428 96 14202
15 1362 56 7464 97 14484
16 1380 57 7764 98 14556
17 1530 58 7800 99 14820
18 1548 59 8100 100 14892
19 1698 60 8136 101 15156
20 1716 61 8436 102 15228
21 1866 62 8472 103 15492
22 1884 63 8772 104 15564
23 2034 64 8808 105 15828
24 2052 65 9108 106 15900
25 2370 66 144 107 16164
26 2388 67 444 108 16236
27 2706 68 480 109 16500
28 2724 69 780 110 16572
29 3042 70 816 111 17172
0 3060 71 10116 12 17244
1 378 72 10152 13 17844
2 396 73 10452 114 17916
3 732 74 10488 15 18516
4 750 75 10788 116 18606
35 4068 76 10824 17 19188
36 4086 77 11124 118 19278
37 4404 78 11178 119 19860
38 4422 79 11460 120 19950
39 4740 80 11514
40 4758 81 11796
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HSDPA/HSUPA Uplink producer f

Wanted Signal Setup HSPA |Qproducer

MG3700

Eile Edit Transfer Setting.
- FRC1 | ¢/ BB & W » 1 Radio frame Iength Rattern
Simltin Lk Up Lk [
ueorooh N =1 rore FEE B cncods@ GsFezi | Msch [ =] i
ueoron [OF Tl pwer [T b chook0 tesFzes | bae [T o] EorGHOu [oied 5] e
E-DPOCHData [EDGH  ~] [esre K|
ACK Patterm ]
NACK Power [0 g Ifornation Bit Paylosd  [7705 E-DOHRV kdex [0 =
o —— E-TFGLinformation  [¢2 “Heppy” Bit [1 =l
= Gl
P Arbit TTI length patt
T » Arbitrary ength pattern
B3 Microsoft Excel - HARQ process setting xls
& 7D REE #AQ Q) D - W ANTE
DZEQSRY s BRI o R T R
frial -0 - B 27U == % 5 W% -
Save as CSV g H|ox, «
25 - =e
P me—— 3
;
5 E-DPDCH ON/OFF oW IO 1o 1o 1oW o 1N (< 1o [ow
: -
H H 7 o
2V HARG Pracess Seitine File | ¥Program Files¥Anritsu Corporation¥Iproducer¥HSD ‘ b 8 HARQ [0 o
s —
€-0PCOH Data [T ] H5-050H Canfeurd = 11 ARG proces: Co—
\RQ D) L1
E-DPDCH Data. E-DPOCH Ghannel Godes: =] [HARQ process 7 RV (Data Refrans) I
E-DOH Payloed Data [F1E1 <] ORG Ertor ksertion [T <] }
-
: ;
Gancel 147 41> [ W\ 2ms TTI), FRC1 (FRG2 {FRO3 {10me TTI/FRG4 {FRCS {FROS {FRCT/ aE =0 O
B NOM,
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Wanted Signal Setup HSPA |Qproducer

FEX

FRC2

HSDPA/HSUS

Uplink producer f

MG3700

Eile Edit Transfer Setting.
[EE— sobrecoe T
UL-DPCCH  |ON B FPower [1652 dB  ChCode(® OSF =256 Nmax-dpdch il [~
=
UL-DPOGH  [OFF =] Pomer dB  ChCode® 168F =64 Data |
[ ohCado® sa5F o0 Tt [T s
o o B
ACK Pattem ]
wack b [
a o P |18 T |
E e | B
COROH [ =] forer FITE— 8 ChOOr 57 e Dos ol
PSS
000K =] rone FIST— a8 o
R
£-OPOCHGR Poer/ E-DPOCHF) Pover 0T B Qb 22 sk socted
B3 Microsoft Excel - HARQ proce:
&) 7LD REE HTW WA FRQ UMD F-HQ

»

1 Radio frame length pattern

PG
I HARQ Process Seting Fle [ _|
E-DPOGH Data [Goded = HS-DSCH Confiawed  [No =
T = e
oM
EOOHTT [ome =] Patem Lty [
Vormation Bt Palosd 17 E-00H R dex
E-D0H Payiosd Dato [Foie =] RO e beertion [Garest =]
[T — R —
= —|
o

»

W ATE

Arbitrary TTI length pattern

DFESSRY s @I - ez LN @B -0
Save as CSV/|** =10 B®x%x, %3 e A -
X
AR S SERE G | [O¥Pogam Flkeher e ComorsterWodics S0 |
E-DFOCH Data [ =] HS-DSCH Gonfgured
E-OPDOH Date [T Z]  E-DPDOH Chaml Godes ]
ToH
T Y Patten Length
Iformation Bit Paylosd [ EOOHRVIRE [T o]
E-DOH Payload Data 71T =] ORO Eror baetion [ 2]
E-TFO! bfornation “Heopy” Bit
%
=3 E
% =
Gancel 1474 1» [N\ 2ms TTI{FROT), ERG2 {FRO3 {10ms TT1/FRO4 /FROS {FROB {FRGT/ nE  Ha
(T | R | aan .
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Wanted Signal Setup HSPA |Qproducer

FRC3

HSDPA/HSUS

Uplink producer f

MG3700

FEX

File it Transfer Settine

L Al=1

| B |

»

1 Radio frame length pattern

PrycH
I~ HARQ Process Settin File. =]
E-DFOCH Data [Goded =] H-DS0H Genfiured  [No 2
E-DPDCH Data [E-DGH =l [esFomazsrs ]
oH
EDOHTT [ons =] Pattrn Lersth [f
Fformation Bit Paylosd 5100 T |
E-D0H Payload Dota [P =] ORO Erer serton [Gamrect =]
E-TFOl information 9% “Happy” Bt [1 -
= —
Concel

[EE— ot
U-oPoCH  [ON =] Power F16% 8 ChCode@ 0SF =256
UL-DPDCH Power dB  ChCode® 16SF =64
P ohCado® 1057250 Tt [T ] s
o tow OB
ACK Patterm ]
ok b [
ca o P |8 T |
E e | 1

COROH [ =] Forer FIEE— 8 ChOsOrLSF e Dos ol

[P ———
C0p0H0 <] roner FIT—— a8 =

SR ——

£-OPOCHER Poer E-DPOCHF) Pover EOT 0B G 22 sk socted

B3 Microsoft Excel
) 774D BEQ FTW HAD FNO)

D 75D

DZESSRAY s @I -

»

=AM B

Arbitrary TTI

W ATE

length pattern

L e |
E-DPDCHData [0 5]
ToH
EDoH T [ =]
—
[P =]
—
LT |

Iformtion Bit Paylosd

E-DOH Paylosd Dats

E-TFO! kfornation

-

i W-BsuS==EF%, B4F
Save as CSV E]
o s
0 B o & T ¥ 3 0 T T 3 T 0 Mo~
T ———— =
1
7 e =
4" 1 2 T 3 T T 5 T ] T 7 T E] T ] T 10
& oo oo oo " ———Jr o
. = o
$ inkaatossee ot 5
[o¥erosiam Fles¥Aotan CoperatioctipodicaVP6D. | £ o ARG process 20ws o
§
b
T | i
B
oPocH Oharee ot [ 2
= 14
15 |25F 2and25F4_|25F 2and25F4 [ 25F2and2t
16 T
— 17 e
Pkt 18 SF2 E-DPDCH / SF4
e
coonrvne ] e
B e
r— 7 |
23 "Happy” bi }
Alech
“Happy" Bit 25 [Pattern Length 5
2
5
o
» 5
= 14741 i\ 2irs TTI{FROT /FRO2) ERCA (10w TTI{ FRO4 {FROS {FROS {FRGT/ || D |
e i)

Discover What's Possible™

MG3700A-E-F-6

Slide 34

/inritsu

17



Wanted Signal Setup HSPA |Qproducer

- FRC4

HSDPA/HSUS

Uplink producer for MG3700

File dit Transfer Settine

(=]

| B |

e[S
| » 1 Radio frame length pattern

Simulation Lik: Up Link

uL-oroon  [ON

uL-opooH  [OFF

HS-DPOCH  [OFF

AcK
NACK

car

E-DPOCH  [oN

S T

<] power Fi2B6  ap
<] Poer [T

Poner [ @
Power [T 4B
Pover @

<] Poer 285 B

Scrambling Code.

Pover 05T B

C—

PyCH

I~ HARQ Process Setting File

ChCode@ 0SF=26 | Nmacdpdch  [1 ]

Edit
Fr=— | - o - -DSOH Confieured [ N0 -
ChCode®  163F = 64 Dats = E-DPOCH Data [Goded = HS-DSCH Confeured
E-DPDCH Data [EBoH =] En
Oh Code(@ 645F =255 TimineOffeet = smsenn o
EDOHTT fions ] Pattern Lereth 1

ACK Pattern =

bormtin 8t Paylosd 505 E-00H R dex

catvane F— 3 E-DOH Paylad Data [FHGTx =] R e serton [Gorect =]

—— [ ETFClbomaton 1 I —
[

ChCoke®=1,5F=2%6  Daa [Coded
Carcel

[ =

0h Code() = 2(5F4)

A ——r—— » Arbitrary TTI length pattern

Save as CSV
3]
r‘A;i;D‘Pm"‘ =% se«i'm‘g Fili]  [CWProsram Files¥Anritsu orporation¥ioproducer¥HSD ‘
e-orooH 0sta [T ] e L |
Combon D[] EOP0OH Ol Cates ]
ok
eooH T [T 5] Faten Lonsth [T
Fiormatin B Poyosd O EooHRVIE [ o]
E-00H Peykosd Dta [T =] RO B maton [oonet =]
E-TFOl Information “Happy" Bit
0 |
Concel

£ Microsoft Excel - HARQ proce:

] 7 UD REE ®TW BAQ FROQ VoD FHQ W ANTH
DFESSRY s @I - ez LN @B -0
il BRI u 8o %, w3 LA

% =
147 4> [N 2re TT1/FROT /FRO2 /FRG3 /10me TT1), ERC4 (FROS {FRGS {FRCT/ | «| EEmE—— | |
e (]

Discover What's Possible™
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Wanted Signal Setup HSPA |Qproducer

+ FRC5

HSDPA/HSUS

Uplink producer for MG3700

File it Transfer Settine

(=]

| B |

e[S
| » 1 Radio frame length pattern

Simulation Lik: Up Link

uL-oroon  [ON

uL-opooH  [OFF

HS-DPOCH  [OFF

AcK
NACK

car

E-DPOCH  [oN

T

R —
PryoH
I HARQ Process Seting Fle [
>l Power [1255 dB  ChCode(@ OSF = 256 Nmax-dpdch. i - J
et
- z < -050H Confiwed [0 =
T b [ cnoeie0 tostee | Dwa [ o E0R0CH o Joied 7] o
E-DPDCH Data [E-D0R =] =g
- O Cads(@) 645F =265  TimingOffet ERET o
Pover [T ap E-DOH T fims =] Paten Lereth [T
Lot G a— |
Power [T g Information Bit Payload  [0780 EDOHRVEdx [0 ~]
Povr I 0B catvae F— 3 E-DOH Paylad Data [FHGTx ] R e serton [Garect =]
d =l E-TFCl Information 63 “Heppy” Bit 1 I~
= —
] boer FIZE 4B ChCakO:1SF=26  Dwa [Cod
Gl
Oh Code) = 2678)

Pover 05T B [ =

0h Code() = 2(5F4)

A ——r— » Arbitrary TTI length pattern

B3 Microsoft Excel
) 7(W) RE@ FTW HAQ FRQ UMD F-HQ GUEW AT

Save as CSV

AR Process Seiting Fils]  [C¥Prosram Files¥Anritsu Corporation¥Idproducer¥HSD ‘ b
e 0 | s [ o)
oGk Pt [T Coon e ]
BT [ P——
E-TFOl Information “Happy" Bit
—

DFES ESRY s RS - exAf BB -0

il v-mzu =8 @ %, 8aE
4
B 3 [ L_E 1 F ) H T J 3 T M Nl
o tome E0CHTTH =
e
1 2 T 3 T T 5 T il 1 £l T [l T 10
oW o0 fow fon fon v fow o fow fow
3
[0 HARG process 1 RV (O etransy J0 C —
o

% =
147 41> [WN 2ms TTI{FRCT {FRG2 {FRC3 {10ms TTI/FRCA)\ FRCS (FROS {FRCT/ || EEE -
e (]
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Wanted Signal Setup HSPA |Qproducer

HSDPA/HSUS

File dit Transfer Settine

FRC6 | @ B

Uplink producer f

Simulation Lik: Up Link

uloroon [oN =
u-orooH  [OFF =
Hs-DPooH  [OFF
AcK

NACK

car

EorooH  [oN -

S T

B2 Microsoft Excel - HARD proce:

Mas700 [EEG
R —
I~ HARQ Process Setting File |
Porer FIETE a0 onCot@ 0sFezme | Mmscth [T =] * =l
:
foer [T a8 oncokd tasFeot | Da [VO0A o] ey~ = seenioe |
E-DPDOH Data [E-DGH =l 2572
ACK Pattern =
Poner [T 48 Information Bit Paylosd 10278 E-DCH RV hdex
oK Cancel
A ——r— » Arbitrary TTI length pattern

) 7(W) RE@ FTW HAQ FRQ UMD F-HQ SUEW AT

DEEBBRY LBBI[(o- - @z UL BB 0.
Aol -0 % W+ BA-.
Save as CSV R E-o-4
3]
rﬁ?‘hn'; =% Se«i'm‘g Fili]  [CWProsram Files¥Anritsu orporation¥ioproducer¥HSD ‘
e T |
coroonus [FT—] 0PN G G [——]
o
£00H T ] Faten Logth
e e
I coonRvi ] i ——
E-DCH Payload Data RO Error Insertion - } }
= =1 : : :
o —t
E-TFOl Information “Happy" Bit - - -
2
- s; 1
» 5
= 471> [viN\2ms TTI{FROT {FRG2 {FRC3 {10ms TT1/ FRO4 {FROS ) FROA (FRGT/ |« | COE | [
S I
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Wanted Signal Setup HSPA |Qproducer

HSDPA/HSUS
File it Transfer Settine

FRC7 | ¢.B]

Uplink producer f

Simulation Lik: Up Link

uloroon [oN =
u-orooH  [OFF =
Hs-DPooH  [OFF
AcK

NACK

car

EorooH  [oN -

T

B3 Microsoft Excel

w700 [EE)
R —
I~ HARQ Process Setting File |
Pore ST a0 cnook osreze | Mewwkn [ ] ¢ =l
:
foer [T a8 Cnoo0 tesFee | Daa [D000n ] COREIRD (TN HedsoHGaferd e X
E-DPDOH Data [E-DGH =l 571
ACK Pattern =
Power [T g Information Bit Payload 600 EDOHRVEdx [0 ~]
o —— E-TFCl Information |7 R N |
Gancel
D A—rh—— » Arbitrary TTI length pattern

) 774D BEQ FTW HAD FNO)

D F-ED W AT

DFES ESRY s RS - LRSI R

6

Avial 10 BIU = %, W E
Save as CSV E 8
- 5 3 3 3 T ; T 3 5 0 =
e =
e
1 2 T 3 T T ] T 7 T E] T ] T 10
oo oo " ———Jor——ow
o
HARQ process 1 RV (Data Retrans) J0_ [
HARG Process Seffing File | fProgram FilesVAnritsu Corporaticn¥Iproducer¥HSD ‘ b [0 o [0
A — [
N T | 1 ]
coroonus [FT——] 0PN Cham e [ ]
TS S— T —r————r—
il [ e| e[  eso|  swo|  eso| G|  ewo| 6o
Evon ™ = Pt et ] I S 3 Y3 YY1
Worwstion Bt st [T coonRvi ]
E-DCH Payload Data GRG Error Insertion 7 ‘[ 7 } 7 } 7 } 7 } 7 \‘ 7 ‘[ 7 } 7 }
B B : : ; ; ; 7 ? : ;
D00 500 500 500 To0 [ To0] 00| G00 [ 500 [
E-TFG1 bformation “Heopy” Bit D
2
= 27 '
o
» 5
= 147413 [VIN2rs TTI{FRGT {FRG2 /FRC3 {10rs TT1{FRGA /FROS { FROB) FRCT / M N
e i)
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Wanted Signal + Interference Signal

NMGITON 2
F

Setup Example 1950 000 000 oo

Test

— ACS

— Blocking characteristics

— Intermodulation characteristics

* UL RMC 12.2 kbps

+ ACS: 5 MHz offset
> 10 MHz offset

Blocking:
° U L |nterfel‘el' Intoecrmo%ulation:ZO MHz offset
» Set frequency offset.

— -34.944 ~ +34.944 MHz *
* 3 x Oversampling ea. :(Heraryi) :
— -47.232 ~ +47.232 MHz 1 950 000 000 0o

* 4 x Oversampling
- 52.00

BBref:Ifits it

HKR 1.946 53GHz -82 57dBa|

Ref Level -10.00dBn
10dB/

fReroe i
Alevel B level RF level
Variable Static Coupled
""‘"’:’,ﬁ: e P Static Variable Coupled
Variable Variable Static
Center 1.950 00GHz Span 25.00lHz 60000000 000000000000000000000000000000000000000000000000000000000000000000000

Discover What's Possible™ Slide 39 /l n rl tsu

MG3700A-E-F-6

Wanted Signal + GMSK Interference Signal
Setup Example

TeSt A Iaproducer for MG3700

File SM Transter & Settine  Simulation  File Gen.  Help
— Blocking characteristics VD0 EWD
— Intermodulation characteristics Towa

HSDPA/HSUPA Downlink.
HSDPA/HSUPA Lplink
W-CDMA Downlink (Standard)
) X W-GDMA Uplink (Standard)
License option MX370104A m—fp Multi-Carrier

Mabile WikA
DVE-T/H
UL RMC 12.2 kbps: 3 x Oversampling UL RMC 12.2 kbps: 4 x Oversampling
1" Multi-carrier I0producer for MG370D [S15B8] | 2 Multi-carrier 1aproducer for MG3700
File  Transfer Setting  Simulation File  Transfer Setting  Simulation
L) L)
=000 al=001E- 00N
Miipurpose  AdstRete | wecomacoL) | Muti-purpose  Adust Rete | weomacoL) |
[ companent [ il | Phase deg) | Delay sampe) || Comperert ], 15k | Phase @ew) | relay sampey |
g 2 } 1 RMC_12_2kbps_6CS T o -
g 0 0 ALY : Export File X

Export Path: F¥Anvitsu Corporation¥IOproducer¥Multic arrier¥Data
Package: FW-CDM A{BSblocking Test)

Mirimum Adusted Vi Aduste
Sampling Rate Over Sampling Resampling Rete: Sempling Rate Over Sampling Resamping Rete. Full Path [f¥frvitsu Gorporation¥i0producer¥Multicarrier¥Data
[Boooos % 1 = [mowom [osoosoo " [ = [lason e o T T —
From Gonponent]
Max Freq. Offset (36) Max Fraq, Offset (S6) Export File Name: [GMSK PNS m

. Comporert2= & 41 454500 Mz . Componert 2=+ 62264500 MH RS Vake BT

N N Comment

N Exit : oK Exit [WGDMA BS Blocking test with GMSK

o . I I

1 : I :
:

>
. Resampling o =

Available frequency offset between wanted signal and GMSK interference signal

Requires about 1 day to complete, depending on the PC specifications

Discover What's Possible™ Slide 40 /l n rl tsu
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Delt 2. 18liHz| -66.88dB|

Ref Level -10.00dBn

10dB/

Center 1.760 006Hz

Wanted Signal + GMSK Interference Signal

Setup Example

UL RMC 12.2 kbps

+

GMSK Interferer
» Set frequency offset. " 47 00
— -39.68 ~ +39.68 MHz TG oI PSR T
- Based on 3 x Oversampling ~ |EEXEN
— -60.48 ~ +60.48 MHz
* Based on 4 x Oversampling

Blocking: >2.7 MHz offset 1
Intermodulation: 5.9 MHz offset

L.
......

Alevel B level RF level

A Variable Static Coupled

B Static Variable Coupled
Constant Variable Variable Static

SIN:

-70.1 dB/3.84 MHz (-91.2 dB/30 kHz) * 2.7 MHz offset
-73.1 dB/3.84 MHz (-94.2 dB/30 kHz) * 5.9 MHz offset
SSB phase noise:

-136 dBc/Hz typ. * 2.7 MHz offset

-139 dBc/Hz typ. * 5.9 MHz offset

Span 25 . 00MHz

Discover What's Possible™
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Test
— Dynamic range ca- {itmorye)
— Demodulation in static 1 950 000 000 .00
propagation conditions vel
¢ UL RMC 12.2 kbps EEreY:Ir'ﬁ? ]I\ 1:IN9 PLSmod: Int
UL RMC 64 kbps
« UL RMC 144 kbps
UL RMC 384 kbps
+
- AWGN g

Wanted Signal + AWGN Setup Example

» loc [dBm/3.84MHZ]
» Wanted signal level/AWGN [dB]

RF Output

= 10l0go(Ry/3.84x108) + E/N,

A/B Set Alevel B level RF level
~~~~~~~~~~~~~~~~~ A Variabl Stati Coupled
- '1:{2*’ gpks ~L2J;‘ 08 B ::nce Va:a:je cz:;:d
6;1- k:‘ 1 7:78 Constant Variable Variable Static
144 k:  -14.26
384k: -10

— EyN, is specified in test
requirements.
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UL RMC

Wanted Signal Parameters

Parameter

Setting Value

Scrambling Code O
DTCH Information Data PN9
DCCH information Data Allo

Over sampling rate

3 (4 only for UL_RMC_12_2kbps_ACS)

Marker 1 Frame Clock
Marker 2 Slot Clock
Marker 3 -

AWGN addition (Note)

Enable (disable only for
UL_RMC_12_2kbps_ACS)

RMS for single phase of I1Q

1Q output level

+0° =320mV

Selection Diversity Transmission specified in 8.10.

Parameter DCH for DTCH / DCH for DCCH Unit

DPDCH |Information bit rate 12,2/2,4 | 64/2,4 | 144/2,4 | 384/24 | 2048/2,4 kbps
Physical channel 60/15 | 240/15 | 480/15 | 960/15 960/15 kbps
Spreading factor 64 16 8 4 4
Repetition rate 22/22 19/19 8/9 -18/-17 77 %
Interleaving 20 40 40 40 80 ms
Number of DPDCHs 1 1 1 1 6

DPCCH |Dedicated pilot 6 bit/slot
Power control 2 bit/slot
TFCI 2 bit/slot
FBI 0/2 bit/slot
Spreading factor 256

Power ratio of -2,69 -5,46 -9,54 -9,54 -9,54 dB

DPCCH/DPDCH

Amplitude ratio of 0,7333 | 0,5333 [ 0,3333 | 0,3333 03333

DPCCH/DPDCH

Note: Combination of TFCI bit of 0 bit/slot and FBI bit of 2 bit /slot is applied in test of Site]

MG3700A-E-F-6

Discover What's Possible™
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DPDCH/DPCCH Structure of UL RMC

MG3700A-E-F-6

Slot Format #i Channel Bit Rate | Channel Symbol SF Bits/ Bits/ Ndata
(kbps) Rate (ksps) Frame Slot
0 15 15 256 150 10 10
1 30 30 128 300 20 20
12.2 kbps 2 60 60 64 600 40 40
3 120 120 32 1200 80 80
64 kbps 4 240 240 16 2400 160 160
144 kbps 5 480 480 8 4800 320 320
384 kbps 6 960 960 4 9600 640 640
PN9
Data
DPDCH Ny bits
Tyot = 2560 chips, Ny, = 10%2" bits (k=0..6)
B Alterq_ar}g 00/11
Pilot TFCI
Q DPCCH ’ Noitot bits ‘ Negc; bits N bits Nrpc bits
Tor = 2560 chips, 10 bits
Npiiot = 6
Bit# |0 1 2 3 4 5
Sot#0 [ 1 1 1 1 1 0
1|1 0 0 1 1 0 ’Slot#O|Slot#1\ Slot#i‘ ’Slot#m
2 1.0 1 1 0 1
i ] ? g : g ? 1 radio frame: T;= 10 ms g
5 T 1 1 1 1 0 Slot | Channel Bit | Channel Symbol | SF Bits/ Bits/ | Npiot | Nrec [ Nrrci | Nesi | Transmitted
6 1T 1 1 1 0 0 Form | Rate (kbps) Rate (ksps) Frame Slot slots per
7 11 0 1 0 O at #i radio frame
8 t o0 1 1 10 - | 0 15 15 256 150 10 6 2 2 0 15
9 L T 0A 15 15 256 150 10 5 2 3 0 10-14
0 (1 0 1 1 0 1 0B 15 15 256 | 150 10 4 2 4 0 8-9
]; ] ] g : (1) (13 1 15 15 256 | 150 10 B 2 0 0 8-15
13 G 1« R 2 15 15 256 150 10 5 2 2 1 15
14 10 0 1 1 1 2A 15 15 256 150 10 4 2 3 1 10-14
2B 15 15 256 150 10 3 2 4 1 8-9
3 15 15 256 150 10 7 2 0 1 8-15
Discover What's Possible™ ] /l n ri tsu
Slide 44

22




* UL RMC 12.2 kbps

Wanted Signal Parameters

Parameter Level Unit
bit rate 12,2 kbps
DPCH 60 Kbps
Power control Off
TFCI On
Repetition 22 %

DTCH DCCH

3. 9::‘6
/Taile
Tail bit atachment 260

804
804
#1402
#1200 [ #a%0 [ #1140 ]
N ~
S § Y
490 [19][ 490 [110][ [1o][ 9 [110]
219 interesuing
600 | 600 ][ 600 I 600 ]
sctsegmentaton EEE =0
40 40 40 40 40 40 seee 40

mmwm[1]2| Io"[?l |15"1]2[ |o][112| |15]

Radio #ame FN=tN-3

Rado #ame FN=eN Radio fame FN=dN~1 Radio frame FN=tN-2

Discover What's Possible™
MG3700A-E-F-6
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* UL RMC 64 kbps

Wanted Signal Parameters

Parameter Level Unit
bit rate 64 kbps
DPCH 240 kbps
Power control Off
TFCI On
Repetition 19 %

DTCH DCCH

Information gata 2560 Information gat 100

— i e
CRC atachment 2580 i CRC atachment 100
i ai 8

2676 Tail bit attachment 112

tinreaing 7740 e I
mere —EE T MR [ BEE | s ] [® [ o]
Faemacnng [ #1 2203 | B2 2293 | #3 2293 | #4 9993 | '_107 107|107 107

Termination 12

Turbo Code R=1/3 7

_— —

— - e —
[ 2s  To7 263 [i07|[ 228 A7 293 [H07]
2nd inerleaving
[ 200 2400 i 2400 2400 ]
s 1] i) 2] i

160160 .... 160160160 =+--- 160160160 =--+ 160160160 =-=--+ 160

agoens [ T]2] =+ TSI «==+ [o8][0]2] === sr]2] ==+ [15]

Ragio frame FN=tN3

Ratio fame Fh=s Radio #ame FN=ih-1 Ragio Fame Fi=a8-2

Discover What's Possible™
MG3700A-E-F-6
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Wanted Signal Parameters

MG3700A-E-F-6

UL RMC 144 kbps
DTCH DCCH
.GRC16 CRC16 b -
Taig
Termination 2x12
Turo Cose R=173 Comy. coting R=113 360
tinecezing [ 17400 | e
e [ #1430 #2 4350 | #3 4350 #4 2350 [#1 20#2 90]#3 a0]#< %0]
rote macniog [ 1 4702 #4702 |_#3 4702 # a7 [#1 98]#2 98] 98]k 28
B N
[ 4ro2 Tesf|[ 4r02 Jee][ 472 Jee|[ 4m2 e8]
2na e
T [ 4800 |l 4800 | 4800 |l 4800 ]
P: Level Unit siot segmentat
Tfarmaton it i kops e @R EEE e
DPCH 480 kbps 320320 . 320320320 320320320 320320320 320
Power control Off
TFCI Or
Repefition 5 % svessorocn [1]2] w+or [SJ[T[2] === SJ[TT2] =~ [SJ[[2] - [
v Racio frame FN=4N Rado #ame FN=4N-1 Racio frame FN=dN-2 Racio frame FN=4N«2
Discover What's Possible™ ] /l nri tsu
MG3700A-E-F-6 Slide 47
Wanted Signal Parameters
UL RMC 384 kbps
DTCH DCCH
CRC amachment @mcw CRC amachment 100 cRe
- Tail8
_Terminaton 4x12
Tumo Coss R=113 46320 - Cone. cosing K12 360
Samerinen [__#1 11580 # 11580 ][ #3 11580 # 11580 |  [#190[#2 90[#3 90[# %0
Ratemacning [ #1 0525 # 0525 |[_#3 9525 ¥4 9525 #175|#275|#3 75|*~' 75
NS
[ 9525 [75 ][ 9525 [75][ 9525 [75][ 9525 [75]
2ng imerieaving
[ 9600 [ 9600 Il 9600 [ 9600 |
P: t Level Unit siot segmentas
Tnformatin birte S Vbps e 2] e @EE
DPCH 960 Kbps 640640 . 640640640 6 640640640 640
Power control Off l
TFCI On
e soemzoon [ 2] = TS| 2] = [S|[[2] = [z = %]
' Racio frame FN=4N R300 #ame FN=4N-1 Racio frame FNzdN-2 Racio frame FNzdN«3
Discover What's Possible™ Slide 48 /lnritsu
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Wanted Signal Parameters

CQl mapping table for UE categories 1 to 6.

Transport | Number of Reference power | N | Xev
CQl value Modulation
Block Size |HS-PDSCH adjustment A
- RMC HS-DPCCH T
. . 1 137 1 QPSK 0 9600 | 0
Tt = 2560 chips 2xTo = 5120 chips
> > 2 173 1 QPSK 0
T
\ HARQ-ACK ‘ col 3 233 1 QPSK 0
b
1 4 317 1 QPSK 0
5 377 1 QPsK 0
One HS-DPCCH subframe (2 ms)
6 461 1 QPsK 0
7 650 2 QPsK 0
8 792 2 QPSK 0
’ Subframe #0 ‘ ’ Subframe #i ‘ Subframe #4 ‘ 9 931 2 QPSK 0
10 1262 3 QPSK 0
One radio frame T:= 10 ms 1 1483 3 QPSK 0
12 1742 3 QPSK 0
Slot Format #i | Channel Bit | Channel Symbol | SF | Bits/ Bits/ | Transmitted 13 2279 4 QPSK 0
Rate (kbps) Rate (ksps) Subframe | Slot slots per " 2553 7 QPSK o
Subframe
15 3319 5 QPSK 0
o 15 15 256 30 10 3
16 3565 5 16-QAM 0
Parameter Unit 17 4189 5 16-QAM 0
bit rate 122 kbps 18 4664 5 16-QAM 0
DTCH [ Physical channel 60 kbps
Repetition rate 22 % i 5267 5 16-0AM 0
ion bit rate 24 kbps 20 5887 5 16-QAM 0
DPDCH | DCCH [ Physical channel 15 kbps
Repetition rate 22 % 2t 6554 i 16-aAm °
Same as Spreading f :7 64 22 7168 5 16-QAM 0
preading factor -
UL RMC 12.2 kbps 2 e 23 7168 5 16-QAM 1
Number of DPDCHs 1 - -
Dedicated pilot 6 Bits/slot 24 7168 5 16-QAM 2
DPCCH Power control 2 Bits/slot = 7168 5 To-aAm 3
TECI 2 Bits/slot
Spreading factor 256 26 7168 5 16-QAM -4
Power ratio of DPCCH/DPDCH -2.69 B P 7168 5 16.-0AM 5
Amplitude ratio of DPCCH/DPDCH 07333
Closed loop power control OFF. 28 7168 5 16-QAM -6
Repetition factor of ACKINACK 1 2 7168 5 16-0AM 7
HS-DPCCH power offset to DPCCH 0 B
HS-DPCCH timing offset to DPCCH 0 symbol 30 7168 S 16-0AM 8

Discover What's Possible™
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Wanted Signal Parameters

° - Slot Format#i | Channel Bit Rate SF Bits/ Bits/ Bits/Slot
E D P D C H F RC (kbps) Frame Subframe Naata
(UL HSUPA) 0 15 256 150 30 10
1 30 128 300 60 20
2 60 64 600 120 40
3 120 32 1200 240 80
4 240 16 2400 480 160
5 480 8 4800 960 320
6 960 4 9600 1920 640
7 1920 2 19200 3840 1280
E-DPDCH ’ Data, N bits ‘
Teot = 2560 chips, Nga = 10*2 bits (k=0...7)
E-DPCCH 10 bits
Tsiot = 2560 chips
’ Slot #0 I Slot #1 I Slot #2 ‘ ‘ Slot #i ‘ ‘ Slot #14 ‘
1 subframe = 2 ms
1 radio frame, T;= 10 ms
Slot Format #i | Channel Bit Rate SF Bits/ Bits/ Bits/Slot
(kbps) Frame Subframe Ndata
0 15 256 150 30 10

Discover What's Possible™
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Wanted Signal Parameters

Parameter Unit Value

° E_DPDCH FRC1 ¥$IX|mum. Inf. Bit Rate l::sps ;353.0

Number of HARQ Processes Processes 8

Information Bit Payload (NinF) Bits 2706

Binary Channel Bits per TTI (Ngin) Bits 3840

(3840 / SF x TTI sum for all channels)

Coding Rate (Nine/ Nein) 0.705

Physical Channel Codes SF for each | {44}

physical channel

E-DPDCH testing:

E-DPDCH/DPCCH power ratio dB Diversity: 8.94

dB Non-diversity: 12.04
E-DPCCH/DPCCH power ratio dB Diversity: 2.05

dB Non-diversity: 6.02

E-DPDCH /DPCCH power
ratio is calculated for a
single E-DPDCH.

E-DPCCH missed detection testing:

E-DPDCH/DPCCH power ratio dB Diversity: 8.94
dB Non-diversity: 12.04
E-DPCCH/DPCCH power ratio dB Diversity: -1.94
dB Non-diversity: 0.00
Information Bit Payload Nine= 2706
CRC Addition Nixe = 2706 ‘ 24 ‘

Code Block Segmentation 2706+24 = 2730 ‘

RV Selection 3840 ‘

Turbo Encoding (R=1/3) ‘ 3 x (Ninrt24) = 8190 ‘ 12 ‘
Physical Channel Segmentation ‘

1920 ‘ ‘ 1920 ‘

Discover What's Possible™ Slide 51 /l n rl tsu

MG3700A-E-F-6

Wanted Signal Parameters

+ E-DPDCH FRC2

Parameter Unit Value
Maximum. Inf. Bit Rate kbps 2706.0
Tl ms 2
Number of HARQ Processes Processes 8
Information Bit Payload (NinF) Bits 5412
Binary Channel Bits per TTI (Ngin) Bits 7680
(3840 / SF x TTI sum for all channels)
Coding Rate (Nine/ Nein) 0.705
Physical Channel Codes SF for each | {2,2}

physical channel

E-DPDCH testing:

E-DPDCH/DPCCH power ratio dB Diversity: 9.92

dB Non-diversity: 13.00
E-DPCCH/DPCCH power ratio dB Diversity: 4.08

dB Non-diversity: 6.02

E-DPDCH /DPCCH power
ratio is calculated for a single

E-DPDCH.
Information Bit Payload
CRC Addition ‘ Nine = 5412 ‘ 24 ‘
Code Block Segmentation ‘ (5412+24)2 = 2718 ‘ ‘ (5412+24)2 = 2718 ‘
Turbo Encoding (R=1/3) ‘ 3x (Npr24)/2 = 8154 ‘ 12 ‘ ‘ 3 x (Npe24)/2 = 8154 ‘ 12 ‘
RV Selection ‘ 7680 ‘
Physical Channel Segmentation ‘ 3840 ‘ ‘ 3840 ‘

Discover What's Possible™ Slide 52 /l n rl tsu
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Wanted Signal Parameters

+ E-DPDCH FRC3

Parameter Unit Value
Maximum. Inf. Bit Rate kbps 4050.0
1Tl ms 2
Number of HARQ Processes Processes 8
Information Bit Payload (NinF) Bits 8100
Binary Channel Bits per TTI (Ng) Bits 11520
(3840 / SF x TTI sum for all channels)
Coding Rate (Nine/ Nain) 0.703
Physical Channel Codes SF for each | {2,2,4,4}
physical channel
E-DPDCH testing:
E-DPDCH/DPCCH power ratio dB Diversity: 6.02
dB Non-diversity: 8.94
E-DPCCH/DPCCH power ratio dB Diversity: 0.0
dB Non-diversity: 2.05
E-DPDCH/DPCCH power
ratio is calculated for a single
E-DPDCH with SF 4. The
power of an E-DPDCH with
SF2 is twice that of an E-
DPDCH with SF4.

Information Bit Payload

Nixe= 8100

CRC Addition ‘ Nine = 8100 ‘ 24 ‘
Code Block Segmentation ‘ (8100+24)/2 = 4062 ‘ ‘ (8100+24)/2 = 4062 ‘
Turbo Encoding (R=1/3) ‘ 3x (Nt 24)/2 = 12186 ‘ 12 ‘ ‘ 3x (Nt 24)/2 = 12186 ‘ 12 ‘
RV Selection ‘ 11520 ‘
Physical Channel Segmentation ‘ 3840 ‘ ‘ 3840 ‘ ‘ 1920 ‘ ‘ 1920 ‘
Discover What's Possible™ /l n ri tsu
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Wanted Signal Parameters

- E-DPDCH FRC4

Parameter Unit Value
Maximum. Inf. Bit Rate kbps 507.6
Tl ms 10
Number of HARQ Processes Processes 4
Information Bit Payload (NinF) Bits 5076
Binary Channel Bits per TTI (Ngin) Bits 9600
(3840 / SF x TTI sum for all channels)
Coding Rate (Nine/ Nein) 0.529
Physical Channel Codes SF for each | {4}
physical channel
E-DPDCH testing:
E-DPDCH/DPCCH power ratio dB Diversity: 8.94
dB Non-diversity: 12.04
E-DPCCH/DPCCH power ratio dB Diversity: -1.94
dB Non-diversity: 0.0
E-DPCCH missed detection testing:
E-DPDCH/DPCCH power ratio dB Diversity: 8.94
dB Non-diversity: 12.04
E-DPCCH/DPCCH power ratio dB Diversity: -7.96
dB Non-diversity: -5.46

Information Bit Payload

CRC Addition

Code Block Segmentation

Turbo Encoding (R=1/3)

Nine= 5076 ‘ 24 ‘

5076+24 = 5100 ‘

[2]

‘ 3 x (N t24) = 15300

RV Selection 9600 ‘
Physical Channel Segmentation 9600 ‘
Discover What's Possible™ ) /l n ri tsu
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Wanted Signal Parameters

+ E-DPDCH FRC5

Parameter Unit Value
Maximum. Inf. Bit Rate kbps 978.0
T ms 10
Number of HARQ Processes Processes 4
Information Bit Payload (NinF) Bits 9780
Binary Channel Bits per TTI (Ngin) Bits 19200
(3840 / SF x TTI sum for all channels)
Coding Rate (Nine/ Nein) 0.509
Physical Channel Codes SF for each | {4,4}
physical channel
E-DPDCH testing:
E-DPDCH/DPCCH power ratio dB Diversity: 8.94
dB Non-diversity: 12.04
E-DPCCH/DPCCH power ratio dB Diversity: -1.94
dB Non-diversity: 0.0

E-DPDCH /DPCCH power
ratio is calculated for a single
E-DPDCH.

Information Bit Payload

Nine= 9780

CRC Addition ‘ Nine = 9780 ‘ 24 ‘
Code Block Segmentation ‘ (9780+24)/2 = 4902 ‘ ‘ (9780+24)/2 = 4902 ‘
Turbo Encoding (R=1/3) ‘ 3 x (Nr+24)/2 = 14706 ‘ 12 ‘ ‘ 3 x (Nrt24)/2 = 14706 ‘ 12 ‘
RV Selection ‘ 19200 ‘
Physical Channel Segmentation ‘ 9600 ‘ ‘ 9600 ‘
Discover What's Possible™ /l n ri tsu
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Wanted Signal Parameters

+ E-DPDCH FRC6

Parameter Unit Value
Maximum. Inf. Bit Rate kbps 1927.8
T ms 10
Number of HARQ Processes Processes 4
Information Bit Payload (NinF) Bits 19278
Binary Channel Bits per TTI (Ngin) Bits 38400
(3840 / SF x TTI sum for all channels)
Coding Rate (Nine/ Nein) 0.502
Physical Channel Codes SF for each | {2,2}

physical channel

E-DPDCH testing:

E-DPDCH/DPCCH power ratio dB Diversity: 9.92
dB Non-diversity: 13.00
E-DPCCH/DPCCH power ratio dB Diversity: -5.46
dB Non-diversity: -1.94
E-DPDCH /DPCCH power
ratio is calculated for a single
E-DPDCH.
Information Bit Payload ‘ Nixe = 19278 ‘
CRC Addition ‘ Nivp= 19278 ‘ 24 ‘
Code Block Segmentation ‘ (19278+24)/4 = 4826 ‘ ‘ (19278+24)/4 = 4826 ‘ ‘ (19278+24)/4 = 4826 ‘ ‘ (19278+24)/4 = 4826 ‘
Turbo Encoding (R=1/3) 3 x4826-14478 12 3% 482614478 ‘ 12 3% 482614478 ‘ 12 3% 482614478 ‘ 12 ‘
RV Selection ‘ 38400 ‘
Physical Channel Segmentation ‘ 19200 ‘ ‘ 19200 ‘
. B . -
Discover What's Possible™ ] /l n rl tsu
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Wanted Signal Parameters

+ E-DPDCH FRC7

Parameter Unit Value
Maximum. Inf. Bit Rate kbps 69.0
TTI ms 10
Number of HARQ Processes Processes 4
Information Bit Payload (NinF) Bits 690
Binary Channel Bits per TTI (Nain) Bits 2400
(3840 / SF x TTI sum for all channels)
Coding Rate (Nine/ Nain) 0.288
Physical Channel Codes SF for each | {16}
physical channel
E-DPDCH testing:
E-DPDCH/DPCCH power ratio dB Diversity: 6.02
dB Non-diversity: 8.94
E-DPCCH/DPCCH power ratio dB Diversity: 0.0
dB Non-diversity: 4.08

Information Bit Payload

CRC Addition ‘ Nixe= 690 ‘ 24 ‘
Code Block Segmentation ‘ 690+24 =714 ‘
Turbo Encoding (R=1/3) ‘ 3 x (N +24) = 2142 ‘ 12 ‘
RV Selection ‘ 2400 ‘
Physical Channel Segmentation ‘ 2400 ‘
Discover What's Possible™ /l n ri tsu
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Just Interference Signal Setup Example

e UL Interferer

» Set LPF to 3 MHz.
— To improve ACLR

Detail Information

Discover What's Possible™
MG3700A-E-F-6
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Interference Signal Parameters

e UL Interferer

Parameter Setting Value
Scrambling Code 1n
DTCH Information Data PN9
DCCH Information Data Allo
Over sampling rate 4. 3 (UL_Interferer_ov3)
Marker 1 Frame Clock
Marker 2 Slot Clock
Marker 3 -
AWGN addition Dizable
RMS for zingle phase of IQ 1157
1Q output level ‘\"IW =320 mV

Channel Bit Rate Spreading Factor | Char Code Relative Power
DPDCH 240 kbps 16 4 0dB
DPCCH 15 kbps 256 0 -5.46 dB

Discover What's Possible™
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BER Test

 Received DTCH data

» PN9
*  Clock
» Rise

- oata XX )
* Clock

~oata XX )
* Clock 1 l l

* Measuring bit/time
* Automatic re-synchronization
» On
— Sync Loss detected
» Off
— Sync Loss ignored

» Fall

Setup Example

(e

20

1 950 000 000 0o
0.00

W 10sro:Int

Freq.

PLSmod: Int

: 1.005e-03
Error Count :

Error Rate

0.100%

101

198528

/A

]

Discover What's Possible™
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Test in Multipath Fading Conditions
Connection Example

Start trigger

Reference clock

Wanted Signal Generator Fading

MG3700A SRS Simulator
Bonoo W:J ¥
Terminator A&
(MP752A) £ ol
' Combiner

(MA1612A)
AWGN Generator

MG3700A i e

— Start trigger
 Front panel [Start/Frame Trigger] Input
— 40 ms x n clock
e.g. SFN reset timing of Downlink BCH (4096 frame x 10 ms)
— Reference clock
Use only one.
* Rear panel [Baseband Ref Clock] Input
— 3.84 MHz, 2 x 3.84 MHz (7.68 MHz), 4 x 3.84 MHz (15.36 MHz)
* Rear panel [10MHz/5MHz Ref] Input
— Controller
* Makes receivable state for UL RMC by FTM (Factory Test Mode) control
* Reports internal BLER calculation for received DTCH

I;:z:;;/g(r)xvgat':sg ossiole” Slide 61 A n rl tsu

AWGN  Setup Example

- AWGN
» loc [dBm/3.84MHz]

L
ces,
cey

» Wanted signal level/AWGN [dB]
= 10log4(R,/3.84x108) + E, /N,

- Rybps
12.2k: -24.98
64 k: -17.78
144 k: -14.26
384 k: -10
— Ey/N, is specified in test
requirements.

» Wanted signal level/AWGN [dB]
= EJN,
— EJN, is specified in test
requirements.

I'I\)/:z:;);/g;\ivga::sg ossiole” Slide 62 /l n rl tsu
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Transmit Intermodulation Test
Connection Example

Interference Signal Generator,
MG3700A e

Controller

)<
Circulator

Spectrum Analyzer

— Controller
» Makes maximum transmitting power state by FTM (Factory Test Mode) control

Discover What's Possible™ Slide 63 /l n rl tsu
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Interference Signal Setup Example

* Test Model 1
» Select any one of:

1/Q
Tunirg

= I

Modulat ion Input I

Detail Information

» Set LPF to 3 MHz
— To improve ACLR

@ Discover What's Possible™ Slide 64 /l n ri tsu
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UE Test

3GPP TS 25.101 (Release 7) TS 34.121 (Release 7)
6 Transmitter 5 Transmitter
7 Receiver 6 Receiver
aioc Interference
Signal . Ccw AWGN
Test G Signal Others
enerator ST Generator | Generator
with BERT
6.4 Output power dynamics T;:;zl:)'
6.4.2 Inner loop power control in the uplink MG3700A Meter
6.4.3 Minimum output power Circulator
Spectrum
6.7 Transmit intermodulation MG3700A Analyzer
Circulator
7.3 Reference sensitivity level
7.4 Maximum input level
7.41 DPCH
742 HS-PDSCH for 16QAM
7.5 Adjacent Channel Selectivity (ACS) *
7.6 Blocking characteristics
7.6.1 In-band blocking MG3700A
762 | Outof-band blocking MG36928 %}3:3;%
7.6.3 Narrow band blocking *
7.7 Spurious response MG3692B Q/I&lm 2A
7.8 Intermodulation characteristics * 20GHz Combiner

*: MG3700A for wanted signal generator generates two signals with interference signal or CW, provided that P-CCPCH has limited SFN 11 bits
count (0 ~ 510).

Discover What's Possible™
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UE Test

3GPP TS 25.101 (Release 7) TS 34.121 (Release 7)
8 Performance requirement 7 Performance requirements
9 Performance requirement (HSDPA) 9 Performance requirements for HSDPA
aioc Interference
Signal " CwW AWGN
Test Signal Others
Generator ST Generator | Generator
with BERT
8.2 Demodulation in static propagation conditions .
8.2.3 Demodulation of Dedicated Channel (DCH)
8.3 Demodulation of DCH in multi-path fading propagation conditions Q/I&lm 2A
84 Demodulation of DCH in moving propagation conditions i
g propagatic MG3700A Comb.lner
8.5 Demodulation of DCH in birth-death fading propagation conditions Fading
simulator
Blind transport format detection (BTFD) .
8.10
Test1~3
Test4~6 MA1612A
MG3700A Combner
9.2 Demodulation of HS-DSCH (FRC) MG3700A i
9.21 | Single Link Performance Fading
simulator
9.3 Reporting of Channel Quality Indicator (CQl)
9.3.1 Single Link Performance *
9.3.1.1 [ AWGN propagation conditions
Q/I(ﬁ_ﬂz 612A
94 HS-SCCH Detection Performance Combiner
. . MG3700A
9.4.1 Single Link Performance Fading
simulator

*: MG3700A for wanted signal generator generates two signals with AWGN, provided that P-CCPCH has limited SFN 11 bits count (0 ~ 510).

Discover What's Possible™
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Receiver Test Connection Example

Wanted Signal Generator

(+ Interference Signal Generator)
(+ CW Generator) ‘ . Received DTCH data

(+ AWGN Generator) § |
BER Tester f oas Clock
MG3700A C N ssosial) Controller

Terminator
(MP752A)

e

Combiner

(MA1612A)
CW Generator

(MG3692B)

— Controller
» Makes receivable state for DL RMC by FTM (Factory Test Mode) control
» Reports internal BLER calculation for received DTCH and CQI for HSDPA

Discover What's Possible™ Slide 67 /l n rl tsu
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Wanted Signal Setup
HSPA or Limited W-CDMA 1Qproducer

W Iproducer, for MG3700

File Transfer & Setting  Simulation File Gen.  Help
Evo e « Created sample rate
oM — 3 x Oversampling

. . =y HSDPA/HSUPA Downlink
License option MX370101A HEDPAZHELFA Lnlink

i )y U-CDMA Downlink{Standard?
Non-license ‘ W-GDMA Uplink (Standard)

Multi-Carrier

| W-CDMA Downlink I0producer (Standard) for MG3700

Eile Edit |13 Transfer Setting
RING 122xbps or FIX test)
@ RMG 122Kopstfar Performance test)
E RMG 64kbps for Performance test)
RMG 144kbps(for Performance test)
RMG 384kbps(ior Perf test)
Simulation Link: Down Li e o al Power: 000 dB Mormalize Power Chonel Edit L3
P-GOPOH Edit
OPIOH = power 332 a8 SNy [0 Fames =]
P-GOPCH P 532 = H Feaz DPOH Edt
aner 4B P-SGH & S-SCH Poner d8 e > e
PICH Power |32 g = DPCH Data 8ER “
4B ChGode SF = 256
DRCH Power  [F1032 48 ChCede [56 SF =12 Data = = B =
I - Spreadie Factor = TmeeOfeet T e |
OCNS OFF  ~| Power  —dB ChGode 2/11/17/23/31/38/47/55/62/69/78/85/94/125/113/119, 5F = 128 Type RMCEdkbps —
RM4dkbps ToH ke 2] o
RMC384kbps JDTC DCCH o
HE-SCCHT Power 4B ChCode SF=128 Data AMR1 o e
AMRZ & PiS ~
L [ =] | [t =] Se— i
HS-PDSGH! Power 4B ChCods 115 SF=18 Data AMRAZ Data " e
HS-SC0HZ P 4B Gh God DON - —
= ™ ode SF =i L 284khpsPacket W Tk Sice
HE-PDSCHZ Power 4B ChCode 1105 SF=16 Data TiEk S
M TeBK Set o
HS-SCCHS Power 4B OhCode SF=128 Data
sl Bk et Mo
HS-PDSGH3 Power dB  ChCode 146 SF=16 Data &2
Coder
HS-SCCHE Power 4B Gh Gode SF=128 Data
B =] R atribte
HS-PDSGH4 Power 4B ChCode 115 SF=16 Deta etR
BLER

Discover What's Possible™
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Wanted Signal Setup
HSPA or Limited W-CDMA 1Qproducer

UL RMC 12.2 kbps UL RMC 12.2 kbps

Test Test

— Receiver — Maximum input level (DPCH)
— Performance requirements

7 W-GDMA Downlink 10producer (Standard) for, MG3700

File Edi EasySetup Iransfer Setting . .
@ B ‘ ‘ — OCNS multiplexing
Total Power without OCNS getting the residual power
Simulztion Link: Down Link Scrambling Gode [ =] Total Pover: 000 dB MNormalize Power .
7 W-CDMA Downlink 10producer (Standard) for MG3700 BEX
O i =
8 Eib Edit Essy Sewp Transfer Setti g
P-GORCH Poner  [-532 dB  P-SCH & 5-SOH Power: [ 532 @B el (9 @i ‘ . ‘ .
el Edi .
PIOH Power B3 4B OnhGode B SF=26 6
BT =] rower FioZ e 5 eta [RHGTZEGRs =]
DPCH P 1032 dB ChCwce 6 §F =1z ot 5 Simulation Link: Down Link Scrambling Code [IEE =] Total Power: 664 dB
OGNS OFF  ~| Power ---dB Ch Code 2/11/17/23/31/38/47/65/62/69/76/85/04/126/113/119, 5F =128 Type GPICH Power |-10.00 dB
P-0OPOH [ =] Power FIZH g3 pSoH&S-SOHPamer I g —
H-S00HT Power 0T B ohoe [T sreiz P = | p— o] o FE00— 6 cnowe F— oo =)
HS-PDSGHI Pomer dB OhGode 1105 SF=16 Data Ll DPCH [0 =] Poner [FE6D 4B ChCode [  sF=12 Data |RMO122bps ¥
H-scoH2 Poner [T an oncae [ so1m Dste L
:I OGNS ON ~| Power -106dB ChCode 2/11/17/23/31/38/47/55/62/69/78/85/94/126/113/119, 5F =128 Type
H-pOSCH2 Power 0T B ChOde 115 SF=16 Dste
H-500H3 R O Dste
fore = H5-500HI Power 0T g8 ohooe [T sreiz P |
H5-pOSCHE Power 0T B ChOade 115 SF=16 Dste |
H5-POSGHI Poner [0 8 cnoode 105 SF<T6 Data |
H-S00H! Power 0T B ohoe I sFe1 PR == |
B =1 H5-S00H2 Poner [T 8 e [ spo1m Dste L
r— bower T a5 chook 18 st s [ETT o] =l |
H5-pOSOH2 Power 00 g3 OhOde 115 SF=16 Dste
H5-500H2 Poner [0 4B onhoote [ sre1m Data [ooed o]
H5-pOSGHS Power 0T g3 OhGade 115 SF=16 Dste La 1
H5-SC0HE Power 0T g8 ohooe I sFe1 e [
H5-POSGHA Foner U0 8 choade 105 SF=16 D [FSDSOR ] T
Di What's Possible™ i S
iIscover at's Possible nrl u
. .
HSPA or Limited W-CDMA [IQproducer
* UL RMC 64 kbps * UL RMC 144 kbps
A W-GDMA Domnlink 1Qproducer Gtandord) for NGS700 Lo& A W-GDMA Domnlink 1Qproducer Gtandord) for MGS700 BEED)
Eile Edit Easy Setup Iransfer Setting. Eile Edit Easy Setup Iransfer Setting.
it Lk Down Lk Sranbln Gode [B =] TotlPorer 60748 Simlton Lk Down Lk Sranbln Gode [E =1 TotlPorer 5248
oron [T 2] pover FOB oron [T 2] power FOB
g T =l powr FiEm— | g T =l powr FiEm— |
P-COPCH Por il a8 P-SCH & S-SCH P 1200 @ e P-CCPCH For il a8 P-SGH & S-SCH P 1200 @ e
PICH Power  [1500 d8  ChCode [2 SF =266 PIGH Power 11500 d8  ChCode [2 SF =266
oo [T o] P R a chowe B sz p [RIS =] oo [ o] P OB g ohowe 2 sreto o [T <]
OGNS ON > Power -123dB ChGCode 2/11/17/23/31/38/47/55/62/69/18/86/04/126/113/119, SF =128 Type OGNS ON > Power -155dB ChCode 2/11/17/23/31/38/47/55/62/69/18/86/04/126/113/119, SF =128 Type
ve-s00H rowe [T a3 oncee [ sreum  Dw ' W-GDMA Domnlink 10producer (tandard) for MGIT00. EEE o - o
= [k & Eso T seire —_— |
HS-PDSCHI Power dB  ChCode 1105 SF=16 Data — A Data
e o e O | | o 3
| e
H5-poSH Pover [0 48 hGode 1w5  SF=16 o [E50n | LA == |
Sinstin Lk Down ik Scranbln Code JBE = Toal Power. 9228
He-s0010 rowe [T a3 oncee [ sreim owe osa =
HS-PDSCHZ. Power dB ChCode 1105 SF=16 Data cPeH = Foner 000 8 Data
— — T =] Power FE0 50 8 5-5H Pomer. FT2HT——
HS-SCOH4 | Power dB  Ch Code SF=128 Data FrooroH For 8 P-SCHE S-SOH P = @ Channel Edit Data
HS-PDSCHE Power dB ChGCode 1105 SF=16 Data FIoH =1 power 5D dB ChCode [2 SF =256 P |
oron [ o] P PSR ohosk B sees o [ <]
oons. [ON =1 Pawer 28108 Ghode  2/11/17/23/81/38/41/55/60/60/T0/65/4/125/Ma/MS SF= 128 Type [T =]
1is-so0it foe [T a8 ohowe [ sperm 0w [od o
= TR
vs-posoH P [T a8 chowe 1ws SFeTe oats =]
s-scote Ponse [T 8 s T st o =
o e
HS-PDSCHZ Power. 48 ChGode 1to5 SF=16 Data. ]
s fovr [T a3 chowe [ srem e [l o
= & ]
HS-PDSCHI. Power. d8  ChCode Ttof SF=16 Data ]
HS-SCCHe e Pover 4B GhCode sF=128 Data. =
e Fonsr [0 48 ohooe 1105 SF=10 o s ———
UL RMC 384 kbps
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Scrambling Code Synchronization
Setup Example

* Scrambling code
» UE identifies sector by scrambling code allocated to each sector.
» 38,400 chips (10 ms) segments
— Created from 18-bit long Gold sequences
» Applies QPSK modulation to scrambling (spreading)
+ Set scrambling code receivable by UE.
» 0~8,191 (5 bits "0" + 13 bits length)
— Primary scrambling code: 16 x i
— Secondary scrambling code: 16 x i + (1~15)
«i=0~511: 8xj+k
- j=0~63: 64 Scrambling code group
- k=0~T7: 8 Primary scrambling code

- W-CDMA Downlink Idproducer{Standard} for MG270

Fil=  Edit Easy Setup Transfer Settine

i
A= &5 ‘ ‘
Simulation Link: Down Link Scrambling Code  |[EE] = ... 80, °°°° i=8:J=1,

k=0

Discover What's Possible™ Slide 71 /l n ri ts
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Wanted Signal Setup Example

200

Test

— Receiver
excluding
Maximum input level

+ DL RMC 12.2 kbps
— Scrambling Code 80,

Combination file

7/ W-CDMA Downlink IQproducer Standard) for WG370

File Edit EasySetup Iransfer Setting en
it

Simulation Link: Down Link Serambling Code [E3 =

=

MG3T00A
Freq. (MemoryA)

Nested signal pattern files 2 1 4@ @@@ @@@,OO

» P-CCPCH
— 4096 frames with full SFN
11 bits count (0 ~ 2047)

P-GGPCH Edit
SFN Oyole i

» Others R
— CPICH, SCH, PICH, DPCH

1
Discover What's Possible™ Slide 72 /l n ri ts
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Wanted Signal Setup Example

Test

— Receiver
excluding
Maximum input level

+ DL RMC 12.2 kbps
— Scrambling Code 80,

7 W-CDMA Downlink IQproducer(Standard) for HG370
File Edit EasySetup Iransfer Setting

Simulation Link: Down Link Serambling Code [E3 =

=

+1/0 Output

RF Output

» For mixing interference signal
— 1022 frames with limited
SFN 11 bits count (0 ~ 510)

P-COPGH Edit
SFN Oycle

Discover What's Possible™ Slide 73 /l n rl tsu
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Wanted Signal Setup Example

Test
— Maximum input level

(DPCH)
— OCNS multiplexing

° DL RMC 122 kbpS Combination file
— Scrambling Code 80,

7 W-CDMA Downlink IQproducer(Standard) for HG370
File Edit EasySetup Iransfer Setting

Simulation Link: Down Link Serambling Code [E3 =

=

Discover What's Possible™ Slide 74 /l n rl tsu
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Test

+ DL RMC 12.2 kbps
* DL RMC 64 kbps
DL RMC 144 kbps

DL RMC 384 kbps
— Scrambling Code 80,

7/ W-CDMA Downlink IQproducer Standard) for WG370

K. B W

Easy Setup  Transfer Setting

¢

Simulation Link: Down Link Serambling Code [E3 =

— Performance requirements
OCNS multiplexing

Combination file

Wanted Signal Setup Example

7 Dounink Reference Measurenent Channel (12.2 kbps) for
7 Perforuance test

/ Seranbling Code = Ga

7 DTCH infornation data = PG

i
i
i

Discover What's Possible™
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Test
= Inner loop power control in the uplink

— Minimum output power

DL RMC 12.2 kbps

A HSDPA/HSUP A Downlink 1Qproducer for MG3700

Wanted Signal Setup HSPA |Qproducer

P-CGPCH Edit
4006 frames  +.

DPCH Edit
PhyCH

SFN Gycle

DPCH Data BER %

Eile Edit |f3 ansfer Setting
(OPSK or 160AM) M | e | TFoL 3 = Slot Format | #11 =
q E ) BT G 122nstor RX fest) ] .
RMG 122Kbpstior Performance test) Sl st MSEES | =
RMG 64kbps for Performance test)
RMG 144kbps(for Performance test)
Simulation Linki Down Link Scrambling  RMG 384kbps(for Performance test) | 000 dB MNormalize Power TroH
TIGH Munber oTX
CRICH ON x| power [33 8
[IADTEHS.  DCCH o
P-GOPCH  [ON =] roner [532 4B P-SCH & S-SCH Power: |53 a8 = TICHT TioH2
el Edr
ot Data | |PNO =] | [iebitRepeat  —] | | = | [ =
FIGH ON  =| Pawer [822 d8  ChGCode [ SF = 258
o | f = I | f |
DPGH ON =] Power [i032 48 ChCode [6 SF=128 Data |RMCIZZKbps
Max, Tr Bk Size:
OGNS OFF  ~| Power  -—dB Gh Gode  2/11/17/23/31/38/47/55/60/00/T8/B6/94/125/113/119, 5F =128 Type TeBk Siee
Max TrBk Set o
HE-SCCHI Ry 4B Ch Code SF=12 Data Tk £
OFF v
RO
HS-PDSCHI Power dB  ChGCode 146 SF=16 Data I L I | I 3 I 12
Ooder | | | [ | [ = [ |
HE-SCCH2 Power 4B ChGCode SF=128 Deta I
OFF ~ RM attrbute
HS-PDSGHZ P 4B ChGode Ttf5 SF=16 Data
aner ode 110 = | T — — —
HESOOHE Fomer dB O Gode sF=128 Data Il ser | B [— [— [—
HS-PDSCHI Power 4B ChCode Thb5 SF=16 Deta
ok Cancel
HE-SCCHE Power 4B ChCode sF=128 Deta
OFF
HS-PDSGH4 Power 4B ChGode 1t5 SF=16 Data

Discover What's Possible™
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Wanted Signal Setup HSPA |Qproducer

» Set TPC command for inner loop power control.

— Inner loop power control in the uplink

TPC Bit Pattern Transmitter power
Ntpc =2 Nrpc =4 Nrpc =8 control command
1" 11 11111111 1 Up
00 0000 00000000 0 Down

Measured Maximum output power

Max power threshold for test

?

s ]

v

//

[

i i Minipower threshold for test —
;A:;B:;C:D, E

H

» Step A (1 dB step {0})

60 commands length (4 frames length
TPG bit Pattern |100000701010101111101000001010101011111010000010101010111110

0101 1010, AllD AllT

100000101010101111101000001010101011111010000010101010111110

TPG bit Pattern Edit

TR bit Pattern [T T T AT 111111T

oor. | 1010 Ao | [EZATT
oK Cancel

Discover What's Possible™
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Wanted Signal Setup HSPA |Qproducer

» Step C (1 dB step {0,0,0,0,-1})

TRC bit Pattern Edit ®

TPG it Pattem |

ol 1010, Al
ok Cancel

» Step E (1 dB step {-1})

TPG bit Pattem |

o 1010, Al
o« Cancel

» Step G (2 dB step {-1})

TRG bit Pattem |

» Step D (1 dB step {+1})

TPC bit Pattern Edit 3]

TPG bit Pattern [TTTTTTT T AT T 1111111

oo | 1010, ano | [CZAIT
ok Cancel

» Step F (1 dB step {+1})

TPG bit Pattern [TTTTTTHTTT T AT T T 1111117

oo, | 1010, ann | [ETALT
oK Gancel

» Step H (2 dB step {+1})

TR bit Pattern [T T T AT 111111T

oor. |

AT
Gancel

1010,

Ao |

— Minimum output power

Discover What's Possible™
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Wanted Signal Setup HSPA |Qproducer

Test
— BTFD

[x)

|User Edit TIGH

Discover What's Possible™
MG3700A-E-F-6
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Ghanne | Ed
+ DLRMCBTFD
SFNGycle  [4036 frames
» Rate 1: 12.2 kbps (Test 1, 4)
PhyCH
¥ HSDPA/HS UP A Downlink 1producer for MG3700 DROHDate [roH =]
@ AQPSK or 160AM) > ) | Tral 0 = :
RING 12 2¢bpsior FX test) aq-eee
RMO 122%petior Performance tes0 Spreading Factor [128 Tirine Offsst |0 = TFG Edit
RMG 64kbps for Performance test)
RMG 144kbps(for Performance test)
Simulation Link: Down Link Scrambling  RMG 384kbpstfor Performance test) | -4 dB TroH
Easy Setup TIGH Munber |2 ~
CRICH ON > Power [T000 a8
| DTCH DCCH o
P-0OPOH  [ON =] power [1200 4B P-SGH & S-SCH Foer: [1200 a8 hamat 5t | TICHT TioH2
el Edi
Data | |PNSfix =] | [iebitRepeat  —] | | = | [ =
FIGH ON  =| Power [-1500 d8  OhGede [2 SF = 258
e — m [a0ms [ =1 [ =]
DPGH ON =] Power [660 48 ChCode [  gr=1zm Data |RMCIZZKbps
Max TrBk Size | _ 100 bit
OGNS ON  ~| Power  -1060B Gh Gode  2/11/17/23/31 /38/47/55/62/69/16/86/54125/113/119. 5F =128 Type [16 Godes - TeBk Siee i bit
Max TrBk Set o TiBkx T
HE-SCCHI Ry 4B Ch Code SF=12 Data WELERD | WES (] WELS T
OFF g d
oo P fizar  v| 3 [z~
HS-PDSCHI Power dB  ChCede 7145 SF=16 Data :,l_u I L I = | I 3 I 12
Coder | [GG1/3 x| [oc1a ~] [ =l [ k4|
HE-SCCH2 Power 4B ChGCode SF=128 Deta I
oFF RM attrbute o6 256
HS-PDSGHZ Power 4B ChGode Ttf5 SF=16 Data = | — — — —
HS-500H3 Fomer dB O Gode sF=128 Data aer | [— [— [—
oFF <]
HS-PDSCHI Power 4B ChCode Thb5 SF=16 Deta
o
HE-SCCHE Power 4B ChCode sF=128 Deta
oFF ~]
HS-PDSGH4 Power 4B ChGode 1t5 SF=16 Data
ISDN
B4kbpsPacket <

Wanted Signal Setup HSPA |Qproducer

» Rate 2: 7.95 kbps (Test 2, 5)

Ghanne| Edit X
P-GGPGH Edit
SFNCycle  [4096 frames  ~ |
DFCH Edit
PhyGH
DPGH Data [TiGH - BER %
o1 [0 = Slot Format [ # =
Spreading Factor [128 2 Timing Offsst [0 = TG Edit
TeOH
Easy Setup TGHMmber 2 <] DT [Fix -
<
TICHT TioH2
Data | |PNSfix [TebitRepeat  ~| | | = | [ =
m [a0ms [ =1 [ =]
Max. TrBk Size 100 bit
TeBk Siee o oy . —
MaxTrBk Set No. | TrBk % TiEkx T
ToBk Set Mo | TrBk* [T TiEkx T
ore | [zt ] i~ [ =1 [ =
Coder | [GG1/3 x| [oc1a ~] [ =l [ k4|
RM attrbute o6 256
BeR | [— [— [—
BLER
o

» Rate 3: 1.95 kbps (Test 3, 6)

Ghannel Edit X
P-GOPCH Edit
SFNCycle  [4006 frames ~
DPGH Edit
PhyCH
DPGH Data [TrCH 52 BER %
TFCT |0 = Slot Format | #1 >

Spreading Factor 128 ¥ Timing Offset [0 = TRC Edit

TCH
Easy Setup TCoH Mumber 27 <] DT [Fix ~
‘
THCHI TiCH?
Data | |PNBfix =] | [i6bitRepeat <] [ = | | =l
it J#0ms f | f |
Max, TrEk Size [0 [— [—
TeBk Size fio " [— [—
Masx TrBk. Set No TEkx [T [ [
Tk SetMo. | Tbkx [T Tk T [ [
oRG | [zt ] [ ~] [ = [ =1
Goder | [cC1/3 =] [corma ~] [ =l [ =
RM attribute = F o
BER 1 [— [—
BLER. [E— [— F—

Z
—
—

Cancel

Discover What's Possible™
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Wanted Signal Setup HSPA |Qproducer

Test

— Maximum input level (HS-PDSCH for 16QAM)

DL FRC H-Set 1 (16QAM)

A HSDPA/HSUP A Downlink 1Qproducer for MG3700
FileEdit [J2

@

Simulation Link: Down Link Scrambling

(N Transfer Ssttine

QA H-Set 1P
H-Set 1(160AM:
H-Set 2PS()
H-Set 2(16QAM
H-Set 3PSO
H-Set 3(16QAM

=
W-CDMA

Total Power: 099 dB

H-et 4
GFICH [oN =] power HSet &
P-GOPOH  |ON | Pomer [1200 48 P-SGH&S-SCH Fower 1200 4p e
PICH [ON" "] Power FTBD0 45 ohooss [ sFzms
DFGH ON  v| Fower [Fi300  4p ChGode [B  sF=12m Data |RMC1ZZkbps ]
OGNS [ON""=] Power -691dB ChGede 122/123/124/125/126/127, SF = 128 Type [6 Godesteh=122-127) > |
HS-SCCH! Power  [-1300 dB  ChGode [ sf=128 Data |Coded L2
on - Edit >
HS-PDSGH1 1 ChCode 205 SF=16 Data |HS-DSCH X
s - power 00T 4B ohCede T sF=128 Data 5]
= L=
Hs-PDSCH2 Power |07 4B OhCede 2ta5, SF=16 Data =]
HS-S0CH - Power 9000 4B chGede [ sF-128 Data [Coded =]
B =
HS-PDSCH3 Power 000 4B ChCede 2105 SF=16 Data
e - Power [000 4B ochCode [ sF=1m Dasta ool o
= IETI
HS-PDSGH4 Fomer 48 OhOode 2105 SF=16 Data
A 4

HSDPA Edit (Gh1)

Channelization Gode Offset UE entity [0 =
Number of Physical Charnel Gade 34 H RO Enor Tnsertion [Carrect v]

Modulation W Number of HARQ Processes 2 —
Transport Block Size Information 36 = Virtual IR Buffer Size  [o600 =

f Payload Data  [PNGfc -
Transmitting Patiern Edit
HARQ Process Cycle 6 = Inter-TTI Distance B =
TTStart Offset [0 =]

[~ Process Setting File

r

s

HS-PDSCH power/code
* 3GPP standard shows HS-PDSCH Ec/lor for total multi-code power.

HS-PDSCH Ecl/lor: -3 dB
HS-PDSCH power/code = -3 + 10 log (1/4 codes) = -9.02

Discover What's Possible™
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Wanted Signal Setup HSPA |Qproducer

Test
— Demodulation of HS-DSCH (FRC)

- DL FRC H-Set 1 (QPSK, 16QAM)

DL FRC H-Set 2 (QPSK, 16QAM)

DL FRC H-Set 3 (QPSK, 16QAM)

- DL FRC H-Set 4 (QPSK)

- DL FRC H-Set 5 (QPSK)

* DL FRC H-Set 6 (QPSK, 16QAM)
Simltn Lk Down Lk Seanbli 1ot somo | TotlPower 28308
T - T
S T
DPGH ON ™ =] Power [T300  gg ChCode [ sr=1m Data [AMGT22005 <]
OCNS ON"" <] Power -343dB ChCode 122/120/124/125/126/127, 5F =128 Type [6 Codeslch=122-12D) v |
e T o et e o —
= wer o A |
e i [ vt ]
e i e e o ]
e e S g

HS-PDSCH Ec/lor: -6 dB
HS-PDSCH power/code = -6 + 10 log (1/4 codes) =-12.02

Discover What's Possible™
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* New data indicator:
» UE identity:

Xcces is coded according to

HS-PDSCH channelization codes

Wanted Signal Setup HSPA |Qproducer

— The following information is transmitted by HS-SCCH.
» Channelization-code-set information:
» Modulation scheme information:
» Transport-block size information:
+ Hybrid-ARQ process information:
* Redundancy and constellation version:

Xccs (7 bits)
Xxms (1 bit)
xtbs (6 bits)
xhap (3 bits)
Xrv (3 bits)
xnd (1 bit)
xue (16 bits)

Transport Block Size
v

MG3700A-E-F-6

P (multi-)codes starting at code 0. 2,3,4,5 (1~16) Xus o o Inf. Bit Payload 464
: : T
. HSDPA Edit {Chi) X . croddiion [ w oo
. - L Segmertats
N Channelization Code Cffsst |2 =", UEkentty o = D CXXS : Segmema&_\on
. . ¢ TurboEncoding | o [raisie
©o oo eee sl Numberof Physical Channel Gode 4 = GRG Error Tnsertion  [Garrect = . (R=1/3)
XMS s ofeseccech Modulation  [160AM ~ Humber of HARQ Processes [2 = o otst Rate Matching| 9600 ]
XIDS o g iarspart Bk St itormation & = Vitual IR Buffer Sz [ogon =] e e e . RV Selecton | s ]
XV odecoseoh mntomiin —= o PPN .
information wload Data | PNSfix >
Physical Channel —| oo
Segmentation P codes
Transmitting Pattem Edit
HARQ Process Cycle |6 3 Inter-TTI Distance |3 El
TTIStart Offset [0 = et
TTI Start Offset 4 5
I Process Sttine File [ _|
HARQ Process Cycle
= Number of HARQ Processes
x Inter-TTI Distance «—>
Inter-TTI Distance Subframe 2 ms
oK [_ocancel | v lad i
= L=l ] Number of HARQ Processes 1
. . -
Discover What's Possible™ /l n rl tsu
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— Transport block size
= L(kt): Next slide
kt = |§I + kP,I > =154
36 118

xtbs

Transport Block Size

P (multi-)codes

3GPP TS 25.321 Table 9.2.3.1 V

Combination i | Modulation Number of kO,i
scheme | channelization codes

0 QPSK 1 1
1 40
2 3 63
3 4 79
4 5 92
5 6 102
6 7 111
7 8 118
8 9 125
9 10 131
10 11 136
11 12 141
12 13 145
13 14 150
14 15 153
15 16QAM 1 40
16 2 79
AR 3 102
18 4 118
19 5 131
20 6 141
21 7 150
22 8 157
23 9 164
24 10 169
25 11 175
26 12 180
27 13 184
28 14 188
29 192

Discover What's Possible™
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Transport Block Size

kt L(kt)
3GPP TS 25.321 Annex A

Index| TB Size| Index| TB Size| Index| TB Size| Index| TB Size| Index| TB Size| Index| TB Size| Index| TB Size| Index| TB Size
1 137 B3] 521 65 947 97 1681 129 2981 161 5287 193 9377 225| 16630
2 149 34 533 66 964 98 1711 130 3035 162 5382 194 9546 226| 16931
] 161 85| 545 67 982 99 1742 131 3090 163 5480 195 9719 227| 17237
4 173 36 557 68 1000 100 1773 132 3145 164 5579 196 9894 228| 17548
5 185 37 569 69 1018 101 1805 133 3202 165 5680 197| 10073| 229 17865
6 197 38 581 70 1036 102 1838 134 3260 166 5782 198| 10255 230 18188
7 209 39 593 71 1055 103 1871 135 3319 167 5887 199| 10440 231[ 18517
8 221 40 605 72 1074 104 1905 136 3379 168 5993 200| 10629 232| 18851
9 233 41 616 73 1093 105 1939 137 3440 169 6101 201| 10821 233| 19192
10 245 42 627 74 1113 106 1974 138 3502 170 6211 202| 11017 234| 19538
11 257 43 639 75 1133 107 2010 139 3565 171 6324 203| 11216 235| 19891
12 269 44 650 76 1154 108 2046 140 3630 172 6438 204 11418 236| 20251
13 281 45 662 7 1175 109 2083 141 3695 173 6554 205| 11625 237| 20617
14 293 46 674 78 1196 110 2121 142 3762 174 6673 206 11835 238| 20989
15 305 47 686 79 1217 111 2159 143 3830 175 6793 207| 12048 239| 21368
16 317 48 699 80 1239 112 2198 144 3899 176 6916 208 12266| 240| 21754
17 329 49 711 81 1262 113 2238 145 3970 177 7041 209| 12488 241| 22147
18 341 50 724 82 1285 114 2279 146 4042 178 7168| 210| 12713| 242 22548
19 353 51 737 83 1308 115 2320 147 4115 179 7298 211| 12943 243| 22955
20 365 52 751 84 1331 116 2362 148 4189 180 7430 212| 13177 244| 23370
21 377 53 764 85 1356 117 2404 149 4265 181 7564 213| 13415 245| 23792
22 389 54 778 86 1380 118 2448 150 4342 182 7700 214| 13657 246| 24222
23 401 55 792 87 1405 119 2492 151 4420 183 7840 215| 13904 247| 24659
24 413 56 806 88 1430 120 2537 152 4500 184 7981 216| 14155 248| 25105
25 425 57 821 89 1456 121 2583 153 4581 185 8125 217 14411 249| 25558
26 437 58 836 90 1483 122 2630 154 4664 186 8272 218| 14671 250| 26020
27 449 59 851 91 1509 123 2677 155 4748 187 8422 219 14936| 251| 26490
28 461 60 866 92 1537 124 2726 156 4834 188 8574 220| 15206 252| 26969
29 473 61 882 93 1564 125 2775 157 4921 189 8729 221| 15481 253| 27456
30 485 62 898 94 1593 126 2825 158 5010 190 8886 222| 15761 254| 27952

31 497 63 914 95 1621 127 2876 159 5101 191 9047 223| 16045

32 509 64 931 96 1651 128 2928 160 5193 192 9210 224| 16335

Discover What's Possible™ i
Slide 85 /inritsu

MG3700A-E-F-6

Wanted Signal Setup HSPA IQproducer

MG3700A-E-F-6

* H-Set 1 * H-Set2
Default setting Default setting
HSDP A Edit (Gh1) X HSDPA Edit (Oh1) 3]
Chemnelization Code Offset 2 =1 UE entity [0 = Charnelization Code Offset 2 =1 UE entity [0 =]
Number of Physical Channel Code  [§ = ORG Error Isertion [Conect Number of Physical Chamel Gode 5 =] GRG o hsertion [Conest ]
Modulation  [QPSK Number of HARQ Processes 2 =] Moduation  [QPSK < Nurber of HARQ Processes 1 =]
Transport Black Size Information [ =] Virtual IR Buffer Size [S500 =] Trensport Block Size hformation [ =] Virtual IR Buffer See [900 =
R¥ information o = Fayload Data  |PMN9fix v RY information  [7— =] Payload Data  [PNOfix 2
Transnitting Pattern Edit Transniting Fattern Ecit
HARQ Frocess Cycle |6 = Inter-TT Distance [ =1 HARQ Process Cycle [§ = Iter-TT Distence £ =
ThStart Offsst 1 =] TStatoffeet 1 =
I ProcessSeting File [ _| I PocessSettng Fie [ _|
HSDPA Edit (Ch1) X HSDPA Edit {Ch1) X)
Chanelization Code Offset 2 = UE Tentity [0 = Ghannelization Code Offsst £ = UE ertity [0 =
Numer of Physical Chanel Code [§ = ORG Eror Insertion [Gorrect + Nurber of Physical Channel Gede 1 =] RO Ermor nsertion [Garrect
Moduiation  [160AM = Number of HARQ Processes 2 =] Modhlation  [180AM Mumber of HARQ Processes [§ =]
Transport Black Size Information [0 =] Virtual IR Buffer Siee [3600 =] Transport Block Sice Tformation  [36 =] Vitual IR Buffer See [o600 =
RV information [ =] Payload Data [PSfix ~ RY information [ =] Payload Data [P NSfix -
Transmittine Pattern Edit Transmittine Pattern Edit
HARG Process Oyole 6 =4 Inter-TT Distance [ =1 HARG Frocess Cycle & = Inter-TT Distance 2 =1
Tswrtofset 1 = Thsatoffset 0 =
I Process Settine File [ _| I~ Progsss Settn File [ |
. q -
. ™
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Wanted Signal Setup HSPA |Qproducer

e H-Set

HSDPA Edit (Ch1)

Chanrelization Gode Offset
Humber of Physical Ghannel Gode:
Modulation

Transport Block Size Information

RY infor mation

HARQ Process Cycle
TTI Start Offset

[~ Frocess Setting File

HSDPA Edit (Ch1).

Channelization Cade Offset
Number of Physical Chanel Cade
Modulation

Transport Block Size Information

RV information

HARG Process Gycle
TTI Start Offset

I Process Setting File

oK

3

Default setting

B = UE Hentity
F= GRG Error nsertion
[orsk ~] Mumber of HARQ Processes
| ‘Virtual IR Buffer Size
1 Payload Data
Transmitting Fattem Edit
6 = Inter-TT1 Distance.
o=

r

I | UE Tdentity
= GRG Error Insertion
[i6aam ~] Number of HARQ Processes
ke = Wirtual IR Buffer Size
= Payload Data

Transmitting Pattern Edit

Inter-TTL Distance

J

=

-
[Gorrect ]
-
[0 =
[Frofic+]

n =]

P4
[Gomrect ]
=
feor =]
[ratic =]

J

Cancel

H-Set 4

HSDPA Edit (Gh1).

Ghannelization Code Offset
Number of Physical Chael Gode
Modulatian

Transport Block Size Information

RY information

2 TTIStart Offset

Default setting excluding

2 = LUE Identity
- GRG Error Tnsertion
[apsk ~] Number of HARQ Processes
= irtual IR Buffer Size
= Fayload Data

Transmitting Patien Edit

Inter-TTI Distance

[~ Process Sefting File

] =l

=
[Gorrect =]
=
[z =
EECI—

=

Cancel

Discover What's Possible™

MG3700A-E-F-6

Slide 87

/inritsu

Wanted Signal Setup

e H-Set

HSDP A E

wh1)

5

Default setting excluding

SPA IQproducer

H-Set 6

HSDPA Edit (Ch1).

Default setting by H-Set 3
excluding i..

Ghannelization Gode Offset |2 = UE Hentity 0 -
Humber of Physical Channel Gode 5 =] GRO Error Insertion  [Gorect v Channelization Code Offset  [2 =1 UEdentty o =
Madulation  [QPSK ~] Munber of HARQ Processes |3 =] Nurber of Physical Gharmel Gode 10— =1 RO Eror hsertion [Corect =
Tanspert Block Sze fornatin [F1 = Vitual R Buter e [0 ] T i arsk <] Hrber o HARO Prosessss £ =]
R¥ information 1 =] Payload Data [PNOf v ] Transport Block Size Iformation [T = i Viluel R Bufer Sie
Transmitting Fattem Edit Riomten 0 H Poyad beta_[PHSH E
HARQ Frocess Oycle 5 =] Inter-TT Distance [T = Transmitting Pattern Edit
¢ TMStart Offeet 7 = § HARQ Process Cycle [ =] hter-TT Distance 1 =
I procsss Ssitiie Fli I =] TTIStart Offset [0 =]
[ Processsetting Fie [ |
HSDPA Edit {Ch1) X
Bl o
Charnelization Cocke Offsst 2 =] UE Hertity [ =
£ Nimber of Physioal Channel Gode - JB--42 GRG Eror Tsertion [Ganset =]
] " Modlstion [1eaam -] Humber of HARQ Processes J§ =
Transport Block Size Information  [36 = Virtual IR Buffer Size
RV information [~ = Payioad Data [PNefi >
Transmitting Patter Edit
HARG Process Cycle [ — Tter-TTI Distance 1| =
TTStart Offset [0 =]
I~ Process Setting Fi [ _|
Gance|
Discover What's Possible™
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Wanted Signal HS-SCCH Parameters

H-Set 1

0|

16

Channelization-code-set information (xccs,7 bits

a1

31 31 31

Modulation scheme information (xms, 1 bit)

Transport-block size information (xtbs,6 bits

29

24 24

| Hybrid-ARQ process information (xhap.3 bits)
and version (xrv,3 bits)

lew data indicator (xnd,1 bit)

| UE identity (xue, 16 bits

H-Set 2

HESENNRNEH

Channelization-code-set information (xccs,7 bits

Modulation scheme information (xms, 1 bit)

Transport-block size information (xtbs,6 bits

24 24

lybrid-ARQ process information (xhap.3 bits)
and version (xrv,3 bits)

lew data indicator (xnd,1 bit)

UE identity (xue, 16 bits)

H-Set 3

Channelization-code-set information (xccs,7 bits

31 31

Modulation scheme information (xms, 1 bit)

[ Transport-block size information (xtbs 6 bits)

[Hybrid-ARQ process information (xhap.3 bits)
and

IN
BN

24

alnolfe

version (xrv,3 bits)

lew data indicator (xnd,1 bit)

UE identity (xue, 16 bits)

RENENN
EEEEEEE

o|ofo]-I]-|«lo
N
N
SEEANNRER
o]~ o] x|~

o]-=|o|-|

H-Set 4

£ (] [51 154 24 1 157 K4 P 11 191 IS4 4 1 107 K P (2111 =4 24 1 1Y K P

| Channelization-code-set information (xccs,7 bits.

Modulation scheme information (xms, 1 bit)

Transport-block size information (xtbs,6 bits)

| Hybrid-ARQ process information (xhap.3 bits)
and version (xrv,3 bits)

lew data indicator (xnd,1 bit)

UE identity (xue, 16 bits)

H-Set 5

Channelization-code-set information (xccs,7 bits

Modulation scheme information (xms, 1 bit)

ol

| Transport-block size information (xtbs,6 bits

goﬂmoooozoﬂmooowl'\’oﬂmOOOAlzloﬂm

| Hybrid-ARQ process information (xhap.3 bits
r -

version (xrv,3 bits)

an
jew data indicator (xnd.1 bit)

E identity (xue, 16 bits)

* Unit [HEX]
* 12 subframes (TTI) length/pattern
* RV: Any fixed value

(Maximum number of HARQ transmission: 1)

* DTX subframe

H-Set 6

[ Channelization-code-set information (xccs,7 bits.

Modulation scheme information (xms, 1 bit)

| Transport-block size information (xtbs,6 bits

ool
|<D| |m|'U

16

7E 7E 7E | 7E

24 24

N
BN

24

| Hybrid-ARQ process information (xhap.3 bits
r -

version (xrv,3 bits)

an
jew data indicator (xnd.1 bit)

UE identity (xue, 16 bits)

] R

OOOAEAHO |||||||

o|oo|e[x|-[zlz

o] |o|™|
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Wanted Signal Setup HSPA |Qproducer

Test

— Reporting of CQl

° DL HSDPA 3GPP TS 25.214 Table 7
UE CQl value | Transport Number of | Modulation | Reference power Nir Xgy
categories Block Size HS-PDSCH Adjustment A dB
1~6 16 3565 5 16QAM 0 9600 0
7~8 16 3565 | ki 5 16QAM 0 19200 0
9 16 3565 | g 5 16QAM 0 28800 0
10 16 3565 5 16QAM 0 28800 0
1~12 16 3319 43 5 QPSK -1 4800 0
A HSDPA/HSUPA Domnlink oproducer for
File Edit Easy Setup Iransfer Setting. HSDPA Edit (Ch1)
¢ B 8| 0] e [ Wi,
Number of Physical Charnel Gode |8 = CRC Error hsertion  |Correct v
‘Simulation Lik: Down Link Scrambling Code 128 =] Total Power:  -048dB Modiation [TEGRH =] Namber of HARQ Procsssss F =]
OPRH L) o | AL Transport Block Size Iformation 8 = Virtual IR Buffer Sie [0800 =
Froopon  [ON =] power [1200 " dp  p-soe s-soH Pover 2 ap Ghenrel it RV information [ =] Payload Data [PNTx =]
P [N =] ower 50 g8 oo B srezse et :
DPCH ON =] Pomer [0 d8 OhCoke [ sFo1z Data [RMCIZZbs  +] Transmitting Pattem Edit
HARQ Process Cycle |6 E| Inter-TTI Distance |2 E|
oons [OR =] Pomer 98208 OhGode 122/123/124/125/126/121, SF =128 Type [6 Codestizz-120 <] 4 ! i
ThStroset [ =
s cheole [ sFe1m Data [Goced = = [ Process Settng File [ _|
= 0 >
Ho-OSCH! Choae 2006, SF=16 vaa [0507 <] >
P b TO5 a5 onok B e ows =
o =
HS-PDSCH2 Power dB  ChCode 2t05 SF=16 Data |
He-S00H3 Power [0 4B OnCede | sFe1m owe [5
| Gancel
HS-PDSCH3 Fower. 4B ChGode 2105 SF=16 Data = 4
He-scoHs Povr [T 48 onooe P sFetm  pwe i o
o =
e Fow T 3 chowe 25 SE-T6 b [0 o

HS-PDSCH power/code = HS-PDSCH Ec/lor -3 dB + 10 log (1/5 codes) + A dB

=-9.99 + AdB

Discover What's Possible™
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Wanted Signal Setup HSPA |Qproducer

Test

— HS-SCCH Detection Performance

° DL HSDPA 3GPP TS 25.214 Table 7
UE CQl value | Transport Number of | Modulation | Reference power Nir Xgy
categories Block Size HS-PDSCH Adjustment A dB
1~6 1 137 1 QPSK 0 9600 0
7~8 1 137 1 QPSK 0 19200 0
9 1 137 1 QPSK 0 28800 0
10 1 137 1 QPSK 0 28800 0
11~12 1 137 1 QPSK 0 4800 0
Ele Edt sy Sotn TnserSetr M 1010101010101010 ..., .
@ RN -
Simulation Link: Down Link Scrambling Code [128 = Total Power: 01948 : : : 2 = UELientity [i350 = :
P o N
oon =] v F— o ccoopt C— RO Error Isertion [Canect ] 5
rocron [N =] Power F— a8 pesoH & s-soHpover R a — : eooleseees s sy Mdiaton [oPSK - Number of HARQ Processes 2 =] .
PEH [N =] v FEH— g8 onowe F— SF=2%6 DEEED e oo oo Transport Block Size Iformation [0 = Virtual IR Buffer Size [pe00 =] e o ¢
opoH [N =] o & g choek B sreim oata [WGTZBE <] Ry Erferciten | O | Payioad Data [PRgti =]
OoNs [N ] poner 196748 Ch Code 122/129124/128/120/120, 5 = 128 Tipe [F ot 2T Transitting Pattem Edit
HARQ Process Gycle 6 =] ter-TTI Distance B =]
Hs-500HT _ fe O @ ohok B sreim Dos [Coded o] — > TTStart Offset [0 =]
HS-PDSCHI o2t 2 SF=16 Data |HS-DSCH =
I Process Setting File J
Hs-socH2 A0 ske1m e [oed =
| i
HS-PDSCH2 . 3 SF=16 Data  |HS-DSCH .1 : ’
HS-500HS i se=1 Data [Coded -] Next
el i e
HS-PDSCHY = 4 SF=16 Data |HS-DSCH & = *Shde
[ T st o kS . L [ oc ] Cancel
- i
H-PDSCHS 5. st P e |
DTX
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Wanted Signal Setup HSPA |Qproducer

HS-SCCH-2

0001001010101010

HS-SCCH-3

0001101010101010

Physical Channel Code

HARQ Pracess Cycle

Modulation  [GPSK ~
Tranaport Block Siee hformation [0 =]
RV information G =]

UE Tentity
ORG Error Insertion
Number of HARQ! Processes
Virtual IR Buffer Size

Payload Data

Transmitting Patiern Edit

g =

Inter-TTI Distance

E =

Comest ~

]

poon =
Frgfix ~

Channelizstion Code Offsat
Number of Physical Channel Cods.
Modulation

Transport Blook Size Information

RV information

HARQ Pracess Cycle

UE Identity
RO Error Insertion

Humber of HARQ Processes
Virtual IR Buffer Size

Payload Dats

Transmitting Patiern Edit

|

Tnter-TTI Distance.

]

Conest

J]

T
PNt -

TTIStart Offset [0 =

[ Pracess Setting File

=l

HS-SCCH-4

Madulation

Transport Block Size Information

RY infarmation

HARQ Pracess Cycle
TTI Start Offset

[ Pracess Setting File

TTI Start Offset

[~ Pracess Setting File

UE Tentity
ORG Error Insertion

Comest ~
Number of HARG Pracesses [2 =

0 = Virtual IR Buffer Sz [5600 =

0 = Payload Data  [PHBfix -
Transmitting Patiern Edit

3 = Inter-TT Distance B =4

o =

=l

Gancel

jB106 EI‘.----

[—
|

Gancel

° 0001111110101010
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Wanted Signal + Interference Signal
Setup Example

Test
— ACS et Ck T
— Blocking characteristics 0

— Intermodulation characteristics

* DL RMC 12.2 kbps — 52.00¢

BBref:int  IGsro:int  PL . . N
+ ACS: 5 MHz offset 121 Ot
Blocking: > 10 MHz offset

® DL Interferel’ Intermodulation: 20 MHz offset
» Set frequency offset.
— -34.944 ~ +34.944 MHz
* 3 x Oversampling
— -47.232 ~ +47.232 MHz
* 4 x Oversampling

A/B Set Alevel B level RF level
A Variable Static Coupled
B Static Variable Coupled

Constant Variable Variable Static

Center 2.140 00GHz Span_25.00Mlz

I'I\)/:z:;);/g;\ivga::sg ossiole” Slide 93 /l n rl tsu

Wanted Signal + GMSK Interference Signal
Setup Example

TeSt A Iaproducer for MG3700

File Transfer & Setting  Simulation File Gen.  Help
— Blocking characteristics VD0 EWD
— Intermodulation characteristics Towa

HSDPA/HSUPA Downlink.
HSDPA/HSUPA Lplink
W-CDMA Downlink (Standard)
) . W-GDMA Uplink (Standard)
License option MX370104A m—fp Multi-Carrier
Mabile WiklAX
DVE-T/H

DL RMC 12.2 kbps: 4 x Oversampling

A Multi-carrier [Qproducer. for MG3700

File  Transfer Setting  Simulation
&
A

Wb g AR |t |

Comporent_] 5 T Prase Geg) | ovtey Geanm |
1 ¢ |br_Rmc_12_2ps_acs T o .
< [oumsi_prg H Export File X

Export Path: F¥Anvitsu Corporation¥IOproducer¥Multic arrier¥Data
Package: WODMA

Minimum Adusted

Sampling Rete Over Samping Resampling Rete Full Patk: F¥Anritsu Corporation¥iGproducer¥Multcar ieréData
19-500000 * | o |[OETED Wiz Export File Name: [DL_RMG 12 2kbps_4C_m
From Conpanent!
Max Fred, Offset (S6) Export File Name: [GMSK_PNG_m
] P T From Gonponent?
. Comporent2=  + E2264500MHz RMS Value: [i757
X Gamment
N Exit [WG DM UE Blocking test with GMSK
s 1 W DMA UE T test with GISK
: —_—
. Resampling oY Cancel

Available frequency offset between wanted signal and GMSK interference signal

Requires about 1 day to complete, depending on the PC specifications

I'I\)/:z:;);/g;\ivga::sg ossiole” Slide 94 /l n rl tsu
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Wanted Signal + GMSK Interference Signal
Setup Example

« DL RMC 12.2 kbps
+ red. A)
- GMSK Interferer 5o, o2 eoteet 2 140 000 000.00

» Set frequency offset.
— -39.68 ~ +39.68 MHz
» Based on 3 x Oversampling
— -60.48 ~ +60.48 MHz
* Based on 4 x Oversampling

Ref-Clk Ind

Delt —1.20lHz| —60.05dB

Ref Level -10.00dBn
10dB/

A/B Set Alevel B level RF level
A Variable Static Coupled
B Static Variable Coupled

Constant Variable Variable Static

"

/ \
nwv-""

Center 2.140 006Hz Span 25 .00MHz

Discover What's Possible™ Slide 95 /l n rl tsu

MG3700A-E-F-6

Wanted Signal + AWGN Setup Example

Test

— Demodulation of DCH

- BTFD

— Reporting of CQl
« DL RMC 12.2 kbps
DL RMC 64 kbps
DL RMC 144 kbps
DL RMC 384 kbps
« DL RMC BTFD

- DL HSDPA
+
+ AWGN
» loc [dBm/3.84MHZz] [“ABset | Alevel | Blevel | RFevel
A Variable Static Coupled
B Static Variable Coupled
Constant Variable Variable Static

Discover What's Possible™ Slide 96 /l n rl tsu
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Wanted Signal Parameters

« DLRMC

» Receiver test

Parameter Setting Value eXCIUdIr,]g .
T F——— Maximum input level
Scrambling Code 50 Physical Channel Power ratio
DTCH Information Data PN9 P-CPICH P-CPICH_Ec/DPCH_Ec=7dB
DCCH Information Data Allo P-CCPCH P-CCPCH_Ec/DPCH Ec=5 dB
SFN count 4006 SCH SCH Ec/DPCH Ec=5 dB
Over sampling rate 1 PICH PICH Ec/DPCH Ec=2 dB
Ch Code (P_CPICH) 0 DPCH Test dependent power
Ch Code (P-CCPCH) 1
Ch Code (PICH) 16 P rf . t
Ch Code (DPCH for DL_RMC_12 2kbps) % » Feriormance requirements
Ch Code (DPCH for DL_RMC_12 2kbps_RX) 96 including
Ch Code (DPCH for DL_RMC_12.2kbps_MIL) 96 Maximum input level
Ch Code (DPCH for DL_RMC_64kbps) 24 [ Physical Channel Power ratio NOTE
Ch Code (DPCH for DL_RMC_144kbps) 12 Us'e of P-CPICH or S}CF;‘CHf as PhaS:
_ reference is  specified for eac!
Ch Code (DPCH for DL_RMC_384kbps) 6 P-cPICH P-CPICH_Eclor =-10 dB requirement and s also set by higher
3 layer signalling.
Ch Code (DPCH for DL_AMR_TFCSx) 96 When S-CPICH is the phase reference in
Ch Code (DPCH for DL_ISDN) 24 a test condition, the phase of S-CPICH
_ S-CPICH S-CPICH_Ec/lor =-10 dB shall be 180 degrees offset from the
Ch Code (DPCH for DL_384kbps_Packet) 6 phase of P-CPICH. When S-CPICH is not
OCNS See Table 3.1.4-2. the phase reference, it is not transmitted.
Marker 1 TTI Pulse P-CCPCH P-CCPCH_Ec/lor = -12 dB When BCH performance is tested the P-
= - CCPCH_Ec/lor is test
Marker 2 — This power shall be divided equally
Markes 3 — SCH SCH_Ec/lor = -12 dB between Primary and  Secondary
arzer Synchronous channels
AWGN addition Disable PICH PICH Ec/lor=-15dB
- - When S-CPICH is the phase reference in
RMS for single phace of 1Q 1157 a test condition, the phase of DPCH shall
| e ——
1Q output level JP+0 =320 mv DPCH Test dependant power be 180 degroes ofse fram the phase of
When BCH performance is tested the
DPCH is not
Necessary power so that total [ OCNS interference consists of 16
OCNS transmit power spectral density of | dedicated data channels as specified in
Node B (lor) adds to one' table C.6.

™
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Wanted Signal Parameters

+ DL RMC 12.2 kbps
Parameter DTCH DCCH
ransport Channel Number 1 2
ransport Block Size 244 100
ransport Block Set Size 244 100
ission Time Interval 20 ms 40 ms
ype of Error Protection C ion Coding Convolution Coding
Coding Rate 173 CRC azachment
Rate Matching attribute 256 256
Size of CRC 16 12 I
Position of TrCH in radio frame fixed fixed Tal amacment
Conv. coding R=17
2ng imateavin
Parameter Unit Level .
Information bit rate kbps 12.2 s3I0t Segmentator
DPCH ksps 30
Slot Format # - 11
TFCI - On
Power offsets PO1, PO2 and PO3 dB 0
Puncturing % 14.7

Ix)

Conw. cocing R=173 360

Pt ey

[ 420 1

Il 420 Il 420 J

25 EEIE

28 28 28 28 28

[ EEIE

28 28 28 +ee- 28 28 28 -ee+ 28

of ] eeer Treffofr] eeer Preffofrf e [

Racio frame FN=4N

Rado #ame FN=tN-1

Racio fame FN=4Ne2 Racio fame FN=4N+3

Discover What's Possible™
MG3700A-E-F-6

Slide 98

/inritsu

49




Wanted

DL RMC 64 kbps

Signal Parameters

DTCH

Parameter DTCH DCCH
ransport Channel Number 1 2
ransport Block Size 1280 100
ransport Block Set Size 1280 100
i Time Interval 20 ms 40 ms Insormasn oata
‘ype of Error Protection Turbo Coding Convolution
Codin I !
Coding Rate 73 e GG amacent CRG amament )
Rate Matching attribute 256 256 ! i Tail &
Size of CRC 16 12 Tabtatcomer [ 112 17]
Position of TrCH in radio frame fixed fixed f .
. Termination 12 .
Tums Cose Re13 3888 Con. cocing =113 360
e S
— i 72
magorme | F12007 | #70007 [ #12007 | #7007 |  |[#199)#2 gs|#_3 93|#L 93
segmentzion — /
[ 207 Je][ 2007 [ed|
Ind interieaving
[ 2100 | 2100 Il 2100 |
Parameter Unit Level o - L i % i
bit rate kbps 64 samenn 0] 14][0 [4[@] [12]
DPCH _ ksps 120 140140 ..., 140140140 ===+ 140140140 ===+ 140140140 ===+ 140
Slot Format #i - 13
TFCI N On l
Power offsets PO1, PO2 and PO3 dB 0 mipﬂpmlg“l ‘14"3“ | |14"(]|1| |1¢";‘1| |14|
Repetition % 29 {inluding TFCI bits)

Radio frame Fh=dN Radio Fame FR=aN-+1 Radio frame FN=4e2 Radio frame FN=4N+3

Discover What's Possible™
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Wanted

Signal Parameters

MG3700A-E-F-6

DL RMC 144 kbps
Parameter DTCH DCCH
ransport Channel Number 1 2
ransport Block Size 2880 100
ransport Block Set Size 2880 100 _ .
ission Time Interval 20 _ms 40_ms rmaen &2 rfetien &5
ype of Error Protection Turbo Coding C Coding § :
Coding Fate i 1 omewm [ g0 " e smem [ 700
Rate Matching attribute 256 256 — | Tail8
Size of CRC 16 12 H 1 . =
Position of TrCH in radio frame fixed fixed 2896 . Tail ot amachment 112 1.
Turoo coe R=3 | B688 Cone sosing Rt 360 -
e e pas s
) N i 57
osornme | F12232 | #2423 || #i422 | sk | |#184)@ 88|#_3 apfsd 88
ceqmertzion 7_ = /
[ a2 e[ ez [88] 42z @ || dzmz [
nd imerieaving
[ 4320 4320 I 4320 4320
Parameter Unit Level 1 K L i
bit rate kbps 144 st segmentaien IE“I' m IE E“Il
DPCH . ksps 240 288288  .... 288288288 +-++ 288288288 -+-- 288288288 ..+ 288
Slot Format #i - 14
TFECI - On
Power offsets POT, PO2 and PO3| dB 0 :“"“‘“"’“|0|1| ‘14"3“ | |14"0|1| |1L"3‘1| |14|
Puncturing % 27 riuaing TFCi o)
Rauio frame FN=4N Radio #¥ame FN=4N-1 Ragio frame FiNzaNe2 Ragio frame FN=4N+3
. . -
Discover What's Possible™ /l n rl tsu
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Wanted Signal Parameters

DL RMC 384 kbps

DTCH

DCCH

Ragio frame Fl=an Radio Fame FR=4N-1

Radio flame FN=4h-2

Parameter DTCH DCCH
ransport Channel Number 1 2
ransport Block Size 3840 100
ransport Block Set Size 3840 100 _—— — .
i Time Interval 10 ms 40 ms Insormazen data 3840 Informatin data 100
ype of Error Protection Turbo Coding Convolution Coding H H cheiE i
Coding Rate 1/3 1/3 [rep— “ [— o
Rate Matching attribute 256 256 . 100 i Tata
Size of CRC 16 12 H .
Position of TrCH in radio frame fixed Fixed 3856 | Tl ot Eachment 112 |
H ve.. Termination 12 ) pa
TutocodeRva | 11568 G cosing F=13 360
e - | roerey
1st intedeaing 9049 1t interieing
o I 3
Raio Frane [ 9049 [ a049 #TIE2T1 i. T 71
segmentaion —
EEEE EEEI K
mg inerieaving |
Parameter Unit Level | iy 4320 : — 4320 ‘
Information bit rate kbps 384 ‘slot sgmentation @ E IE E
DPCH ksps 480
Siot Format #1 . 15 608608 .... 60860BE0E ~--- GOBE0BG08 ~--+ GOBEOBGOE +--- 608
TFCI On
Power offsets PO1, PO2 and PO3 dB 0 Mspjpc_‘lohl e ‘14"3|1| e s |14"0|1| e |1,_":‘1| Teee |14|
Puncturing % 22 {inluding TFC1 bits)

Ragio fame FN=aN-3

Discover What's Possible™
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Wanted Signal Parameters

» Rate 1: 12.2 kbps (Test 1, 4)

+ DLRMCBTFD
DTCH
Rate1 | Rate2 | Rate3 beeH
| Transport Channel Number 1 2 DTCH DCCH
| Transport Block Size 244 | 159 39 100 N .
| Transport Block Set Size 244 | 159 39 100
| Transmission Time Interval 20 ms 40 ms Information data 2] e Information data 100 o
ype of Error Protection Convolution Coding Convolution Coding ORC detection ﬁ ORC detection
Coding Rate 13 Tailg Tailg
Rate Matching attribute 256 256 Tail it iscard 26 L Tailbitdiscard d
Size of CRC___ _ 12 12 Viterbi decoding R=113 792 Viterbidecoding R=1/3 | G0N
Position of TrCH in radio frame fixed fixed
830 Ratematching (ISR
fetitereaing [T w0 ] stintereaving | RO
#ats | wmas ] [ #as [ wats | [FSSIE2G5]H005]#E6]
Parameter Unit Rate 1 | Rate 2 | Rate 3 Radio Frame
Segmentation e
Information bit rate Kbps 122 | 7.95 | 1.95 i = =
a5 ]
DPCH ksps 30 2nd interleaving s
Slot Format #i B 8 sotsegrentaton 510 s I %0 |
TFCI - Off o o] [@ o [ (1]
Power offsets PO1, 34 34 3434 3 3434 34 3434 3 34
PO2 and PO3 > . eneTed lro\ I\ MTHTU T 1\ [0l \1I|To T I\ \Jal
T % E L
Radio frame FN=4N Radio frame FN=4N+1  Radio frame FN=4N+2 Radio rame FN=N+3

Discover What's Possible™
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Wanted Signal Parameters

» Rate 2: 7.95 kbps (Test 2, 5) » Rate 3: 1.95 kbp

s (Test 3, 6)

Infomlin dta i Informaton data [ Informaton dala  [3 Informaton ceta
CRCY CRA :l RC1: RGN
CRC delecton | ] CRG detection 3 17 CRCdocion | GO
Tai8 Tailg Tailg Tai8
Tail bit discard 17 Juf Tai bit discard d Tail bit discard 5 Tail bit discard d
Visrtidecoding Ret3. [ gy Visttidecoding R=13 | EEENGEONS] Viers decoding Re13 [T Viers cecodng R=13 [ EMEGEN
o . opxens .
P S —] Reematchng I SEON Rete matching T Reemaicing GO
tstinereavng [T SEOTRE ] tstitereavy SN Tstintereaving [T B EDTXEAI stitereaing ORI
#1282 (+133) 2 2813134 #1282 (133 # 2810+13) | [EIS[#295] 405 %G8 HAnE | nenees | | E3XEE S R 7
Radio Frame Radio Frame
Seqmenson 1 e Segnenion
2620133 [OO0][ 7810134 2 (133 1134 0022 el ) |
20d inteteaing 204 ineaing
77 (41 76 (+134] 376 (+134) 188 (+322) 188 (+322) 188 (+322) 188 (+322)
EIEC I I ) 1 | 0 (22 S 8 ) [ o8 Gz |
/o] o @ o o @ o]
st L1 1 sngreey b1 I 11t
(NOT nching TFCI CEXCN 23 I K B EN B0 N X 23 | oT bebgme e O oo M O] v W o091 o Ju o] oo ]
bits bl pilot) < < bits,2symbol piot) < < < <
Radio frame FN=4N Radio frame FN=4N+1 Radio frame FN=4N+2 Radio frame FN=4N+3 Radio frame FN=4N Radio frame FN=4N+1 Radio frame FN=4N+2 Radio frame FN=4N+3
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Wanted Signal Parameters

- DL HSDPA + DL HSDPA HS-SCCH

Detection Performa

nce

Physical Parameter Value Note
e Parameter Units Value Comment
P-CPICH P-CPICH_Ecllor -10d8 P%P(!gg:‘gsllm g 5 g Mean power level is shared with SCH.
. X - wer lovel i i
P-CCPCH | P-CCPCH_Ed/lor 1248 Mean power level is shared with SCH e < == Voo “noveer level s shaved- with -
Mean power level is shared with P-COPCH — SCH CCPCH — SCH includes P- and S-SCH,
includes P- and S-SCH, with power spiit between with power split between both.
SCH SCH_Ec/lor 1248 both. P-SCH code is S _dL0 as per TS26.213
P-SCH code is S_d10 as per TS26.213 S-SCH pattern is scrambling code group
S-SCH pattern is ing code group 0 o
PICH BICH Ecllor ERT PICH Ecior a8 5
722 Kbps DL reference measurement channel as HS-PDSCH-1 Ec/lor B 0 1S-PDSCH assoiated with HS-SCCH-
DPCH DPCH_Ecflor Test:specific | defined in Annex A.3.1 1. The HS-PDSCH shall be transmitted
Specifies fraction of Node-B radiated power continuously with constant power.
HS-SCCH-1 | HS-SCCH Edllor | Testspecific | transmitted when TTI is active (ie. due to HS-PDSCH-2 Ec/ior BTX HS-PDSCH with HS-SCCH-2
minimum inter-TT! interval) HS-PDSCH-3 Ec/lor DTX HS-PDSCH with HS-SCCH-3
y No signalling scheduled, or power radiated, on this 11S-PDSCH-4 Eo/lor X HS-PDSGH with HS-SCOH-A4
HS-SCCH2 | HS-SCCH Edlor DTXA | HS-SCCH, but signalled to the UE as present DPCH Eolor E 72.2Kbps DL reference measuremen
HS-SCCH-3_| HS-SCCH Eolior DTXd As HS-SCCH-2 channel as defined in AnnexA.3.1
HS-SCCH-4 HS-SCCH_Ecllor DTX'd As HS-SCCH-2. HS-SCCH-1 Ec/lor Test Specific All HS-SCCH's allocated equal Ec/lor.
HS-PDSCH_| HS-PDSCH_Ecllor | Test-specific HS-SCCH-2 Ec/lor Specifies Ec/lor when TT! s active.
Necessary HS-SCCH r
power so that HS-SCCH-4 E/lor
total transmit | o ons inerference consists of 6 dedicated data OCNS Ec/ior Necessary power so hat | 1. Balance of power for of the Node-B is
ocNS power spectal | CONS inerference cones o % total transmit power | assigned to OCNS.
density of Node speciral density of Node B | 2. OCNS interference consists of 6
B (lor) adds to (lor) adds to one dedicated data channels as specified in
one (Note 1) table C.13
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* DL FRC H-Set 1

» QPSK

Wanted Signal Parameters

Parameter Unit Value Inf. Bit Payload
Nominal Avg. Inf. Bit Rate kbps 534 777 -
Inter-TTI Distance TTl's 3 3 CRC Addition cRe
Number of HARQ Processes Proces 2 2 Code Block
ses Segmentation
Information Bit Payload (N, ) Bits 3202 4664 Turbo-Encoding ‘ P ] vansis
Number Code Blocks Blocks 1 1 (R=1/3)
Binary Cl:lannel Bits Pf-:r Tl Bits 4800 7680 1st Rate Matching‘ 9600 ‘
Total Available SML’s in UE SML's 19200 | 19200
Number of SML's per HARQ Proc. SML's 9600 9600 RV Selection ‘ 4800
Coding Rate 0.67 0.61
Number of Physical Channel Codes Codes 5 4 .
Modulation QPSK | f6QAM | Pysieal Channel “
Note: The HS-DSCH shall be transmitted continuously with constant
power but only every third TTI shall be allocated to the UE under
test.
»  16QAM
It Bt Payoad
CRC Addition 4664 cRC
Code Block
Segmentation
T”"’(T_‘;E;‘gjding [ 14064 [12] il gits
1st Rate Matching| 9600 |
RV Selection ‘ 7680
Physical Channel _||
Segmentation
Discover What's Possible™ ] /l n ri tsu
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* DL FRC H-Set 2

Parameter Unit Value

Nominal Avg. Inf. Bit Rate kbps 801 1166
Inter-TTI Distance TTI's 2 2
Number of HARQ Processes Processes 3 3
Information Bit Payload ( N,y ) Bits 3202 4664
Number Code Blocks Blocks 1 1
Binary Channel Bits Per TTI Bits 4800 7680
Total Available SML'’s in UE SML's 28800 28800
Number of SML’s per HARQ Proc. SML's 9600 9600
Coding Rate 0.67 0.61
Number of Physical Channel Codes Codes 5 4
Modulation QPSK | 16QAM

Note:

under test.

The HS-DSCH shall be transmitted continuously with constant
power but only every second TTI shall be allocated to the UE

» QPSK

Wanted Signal Parameters

Inf. Bit Payload
Code Block
Segmentation
Turbo-Encoding )
(R=1/3) ‘ 9678 [12] rail gits
1st Rate Matching| 9600 |
RV Selection ‘ 4800
Physical Channel =I|
Segmentation I
»  16QAM
If. Bit Payload
CRC Addition 4664 cRC
Code Block
Segmentation
T”"’(‘ES;‘E")"'"Q \ 14064 [12] rai sits

1st Rate Malching‘

9600

RV Selection ‘ 7680

Physical Channel
Segmentation

1920 I

:

Discover What's Possible™
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Wanted Signal Parameters

DL FRC H-Set 3

» QPSK

Parameter Unit Value Inf. Bit Payload
Nominal Avg. Inf. Bit Rate kbps 1601 2332 -
Inter-TTI Distance TIl's 1 1 CRC Addition cRe
Number of HARQ Processes Processes 6 6 Code Block
Information Bit Payload (N, ) Bits 3202 4664 Segmentation
Number Code Blocks Blocks 1 1 Turbo-Encoding ‘ %78 [12]vailbits
Binary Channel Bits Per TTI Bits 4800 | 7680 (R=173)
Total Available SMLsin UE SML's | 57600 | 57600 st Rate Matching] ps ‘
Number of SML’s per HARQ Proc. SML's 9600 9600
Coding Rate 0.67 0.61 RV Selection | 4800
Number of Physical Channel Codes Codes 5 4
Modulation QPSK | 16QAM .
Physical Channel —“
Segmentation I
»  16QAM
It Bt Payoad
CRC Addition 4664 cRC
Code Block
Segmentation
Turbo-Encoding .
(R=1/3) ‘ 14084 [12] il gits
1st Rate Matching| 9600 |
RV Selection ‘ 7680
Physical Channel _||
Segmentation
Discover What's Possible™ ] /l n ri tsu
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Wanted Signal Parameters

* DL FRC H-Set 4

» QPSK

3202

3202 CRC

|

3226

Parameter Unit Value Inf. Bit Payload

Nominal Avg. Inf. Bit Rate kbps 534
Inter-TT| Distance TTI's 2 CRC Addition
Number of HARQ Processes Processes 2 Code Block
Information Bit Payload (N, ) Bits 3202 i
Number Code Blocks Blocks 1 Turbo-Encoding
Binary Channel Bits Per TTI Bits 4800 (R=1/3)
Total Available SML'’s in UE SML's 14400 .
Number of SML's per HARQ Proc. SMLs 7200 Tst Rate Matching
Coding Rate 0.67 RV Selection
Number of Physical Channel Codes Codes 5
Modulation QPSK
Note: This FRC is used to verify the minimum inter-TTI Physical Channel

distance for UE category 11. The HS-PDSCH shall be Segmentation

transmitted continuously with constant power. The six

sub-frame HS-SCCH signalling pattern shall repeat as

follows:

...O0OXOXO0O0XO0XO...,

where X' marks TTl in which HS-SCCH uses the

identity of the UE under test and ‘O’ marks TTI, in

which HS-SCCH uses a different identity.

9678

I1Z‘Tawl Bits

‘ 7200

4800

|

Discover What's Possible™
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Wanted Signal Parameters

* DLFRCH-Set5

Parameter Unit Value
Nominal Avg. Inf. Bit Rate kbps 801
Inter-TTI Distance TTI's 1
Number of HARQ Processes Processes 3
Information Bit Payload (N ) Bits 3202
Number Code Blocks Blocks 1
Binary Channel Bits Per TTI Bits 4800
Total Available SML’s in UE SML’s 28800
Number of SML's per HARQ Proc. SML's 9600
Coding Rate 0.67
Number of Physical Channel Codes Codes 5
Modulation QPSK

Note: This FRC is used to verify the minimum inter-TT|
distance for UE category 12. The HS-PDSCH shall be
transmitted continuously with constant power. The six
sub-frame HS-SCCH signalling pattern shall repeat as
follows:

...O0OXXXOOOXXXO...,

where ‘X' marks TTI in which HS-SCCH uses the
identity of the UE under test and ‘O’ marks TTI, in which
HS-SCCH uses a different identity.

» QPSK
Code Block

Turbo-Encoding

(R=1/3) 9678 [12]raisis
1st Rate Ma(ching‘ 9600 ‘
RV Selection | 4800

Physical Channel
Segmentation

%‘
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Wanted Signal Parameters

* DL FRC H-Set 6

» QPSK

Parameter Unit Value Inf. Bit Payload
Nominal Avg. Inf. Bit Rate kbps 3219 4689
Inter-TTI Distance TTI's 1 1 CRC Addition cRe
Number of HARQ Processes Proces 6 6 Code Block %]
ses ion 3231
Information Bit Payload ( N,y ) Bits 6438 9377 Turbo-Encoding l 2693 [12Jrait st
Number Code Blocks Blocks 2 2 R=173) alsts
Binary Channel Bits Per TTI Bits 9600 15360 .
Total Available SML's in UE SML's | 115200 | 115200 Tt Rate Matching| 9600 J
Number of SML's per HARQ Proc. SML's 19200 19200 RV Selection l 2600 U
Coding Rate 0.67 0.61
Number of Physical Channel Codes Codes 10 8
n Physical Channel |
Modulation QPSK | 16QAM Segmentation —| |
»  16QAM
Inf. Bt Payload
Code Block %}
tion 4701
Turb(%-:E:EC;ding l 14103 ]12]Tan Bits
1st Rate Matching[ 9600 U
RV Selection [ 7680 U
Physical Channel _\
Segmentation _\ II
1920
Discover What's Possible™ ] /l n ri tsu
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Just Interference Signal Setup Example

e DL Interferer

Detail Information

» Set LPF to 3 MHz.
— To improve ACLR

Return

Discover What's Possible™ Slide 111 /l nri tsu
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Interference Signal Parameters

e DL Interferer

Parameter Setting Value
Scrambling Code 0x
Over sampling rate 4. 3 (DL_Interferer_ov3)
RMS for single phase of IQ 1157
1Q output level ‘.‘,‘1; + Q" =320 mV
" N Timing
Channel | Spreading | Channelization | - offeet Power NOTE
(X256 Tchip)
P-CCPCH 256 1 0 P-CCPCHEEC/Ior= -10
The SCH power shall
be divided equally
SCH 256 - 0 SCH_Ec/lor =-10dB | between Primary and
Secondary
Synchronous channels
P-CPICH 256 0 0 P-CPICH_Ec/lor =-10
PICH 256 16 16 PICH Ec/lor =-15dB
Necessary power so that Socn’:iits |n:ferferert\rc]z
total transmit power N
OCNS See table C.6 " dedicated data
sp%ct(rlzlr)d :gjgyt;?::de channels. as specified
in Table C.6.
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BER Test

 Received DTCH data
» PN9

* Clock
» Rise

- oata XX
* Clock

-oata XX )
* Clock 1 l l

* Measuring bit/time
* Automatic re-synchronization

» On
— Sync Loss detected

»  Off
— Sync Loss ignored

» Fall

Setup Example

Error Rate : 1.005e-03
Error Count :

/ 3 LR
‘/,@5 C€enora @ B @ )

]

Discover What's Possible™
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Demodulation of DCH in Multipath Fading

Conditions Test

Connection Example

Wanted Signal Generator E
MG3700A

(==

Terminator

(MP7527)

AWGN Generator
MG3700A

— Controller

» Makes receivable state for DL RMC by FTM (Factory Test Mode) control
* Reports internal BLER calculation for received DTCH

ﬂ%@

Fading
Simulator

\

Controller

Combiner
(MA1612A)

Discover What's Possible™
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AWGN  Setup Example

- AWGN "2 140 000 000,00
" 58.24

BEggf:Int  10Src:Int  PlSmod:Int

» loc [dBm/3.84MHz]

Discover What's Possible™ Slide 115 /l nri tsu
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Transmit Intermodulation Test
Connection Example

CW Generator
MG3700A

Controller

Circulator

Spectrum Analyzer

— Controller
» Makes maximum transmitting power state by FTM (Factory Test Mode) control

Discover What's Possible™ Slide 116 /l nri tsu
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Interference CW Signal

Modulation Off

— RF Dulpdl — |

Setup Example

Discover What's Possible™

MG3700A-E-F-6
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Repeater Test

3GPP TS 25.143 (Release 7)

Signal In_terference
Test Signal Others
Generator
Generator
6 Output power Power Meter
7 Frequency stability Frequency Counter
8 Out of band gain Spectrum Analyzer
9 Unwanted emission Spectrum Analyzer
10 Modulation accuracy MG3700A Signal Analyzer
11 Input intermodulation Spectrum Analyzer
12 |Output intermodulation MG3700a | SPectrum Analyzer
Circulator

13 Adjacent Channel Rejection Ratio (ACRR) Spectrum Analyzer
Discover What's Possible Siide 118 /l nrl tsu

MG3700A-E-F-6

59



Basic Tests  Connection Example

Signal Generator Reference clock TX Tester
MG3700A MS8609A

I~lE

*  Output power * Modulation accuracy
» Maximum output power » EVM
* Frequency stability » PCDE
*  Out of band gain * Input intermodulation
. Unwanted emission » 2-tone intermodulation

» Spectrum emission mask
» Spurious emissions

Discover What's Possible™ Slide 119 /l nri tsu
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Output Intermodulation Test
Connection Example

Spectrum Analyzer
Signal Generator Reference clock (TX Tester)
MG3700A MS8609A

Circulator

Interference Signal Generator
MG3700A

Discover What's Possible™ Slide 120 /l n ri tsu
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Downlink Signal

Test

Output power
Frequency stability
Out of band gain
Unwanted emission

- EVM

Output intermodulation
ACRR

e Test Model 1

» Single carrier
» Multi-carrier

» Set the LPF correctly.
» Tune the RMS value

correctly.
— To improve ACRR, EVM

for

— Out of band gain

— Unwanted emission

- EVM

— Output intermodulation
— ACRR

Setup Example

1,848,576
1,848,576

Total : Memory A : .10
Memory B :

0
g/

Delete

Return

Discover What's Possible™
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Effect of EVM on LPF Setting

+ Test Model 1 64 DPCH

— Single carrier

» When LPF changed
from Auto (10 MHz) to 3 MHz

86094 2006/11/09 13:39:20 Modulation
< Hodulation Analysis CHSDPA) >> Yeasure : Si fnalysis

Storage +
20 Trace UH

Frequency :

2 140.000 000 0 Hiz

Frequency Error :
0.0 Hz

0
0.000 ppa [N

Hode

3.86 %
origin OFf
-61.

set,

21 dn
Horker :

526.,0 chip
.86 %

2303[chipl

Total Active CH : 68
Pre Ampl :

9600CH Level : -12.00dBm Power Cal :
0000kl Offset i 0.00dB  Correction : 1 PERE

2006/11708 13:51:00 Modvlation
< Hodulation Analysis CHSDPA) >> Yeasure : Si (et eis
Storage #*
Trace UK
* Trace
Frequency : Format
2 140.000 000 0 HHz

*
Frequency Error :

0.0 Hz
0.000 ppa [ERAANS

6.90 4

Origin Offset :

-b7.99 dB
larker :

1345.0 chip
6.90 %

2303[chipl

Total Active CH : 68

Pre Aupl
: 9600CH Level : -12.00dBa Power Cal
:_2140.0000001Hz Offset : 0.00dB__ Correction : Off

Discover What's Possible™
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Effect of ACRR on LPF Setting

HSR609A 2005/11/09 15:36:53

4 oh Pur
AP Freq

e RBY 30kHz# ATT GdB#
KR 2.139 25GHz| 21.87dBn| (Disital#) SWT 5.00s#

+ Test Model 1 64 DPCH

_ Slng'e carrier LPF curve image [llLz:-65.43 v2:-65 35

Span_25 . 00HHz

Center 2.140 00GHzZ

Ch Sepa—1
5.00000H1z

Ch Sepa-2
10.0000MHz

Ch Sepa-3
16.0000MHz

Ch B¥W
3.84000MHz

Inband
Ch BY
3.84000MHz

return

Pre Aapl OFF
HMSR609A 2006/11709 15:37:34

dj oh Pur

ey A
» When LPF Changed Ref Level -15.00dBa B e T
10dB/ i X

from Auto (10 MHz) to 3 MHz

Center 2.140 00GHz ) ) Span 25.00HHz

ACP Freq

Ch Sepa-1
5.00000MHz

Ch Sepa-2
10.0000tHz

Ch Sepa-3
15 .0000MHz

Ch BW
3.84000MHz

3.84000MHz

return

Pre Aupl OFF |

I,:\)/:SGC;J;SBXVE::S: ossiole” Slide 123 A n rl tsu

Effect of EVM on RMS Value Setting

86094 2006/11/17 20:10:38

< Hodulation Analysis CHSDPA) >> leasure : Single
Storage : Normal

20 Trace : EVM

e Test Model 1 64 DPCH A ot |

Frequency Error
0.0 Hz
0.000 ppa

— Single carrier

.80
Origin Offset :
1 -66.86 dB
Harker :
269.0 chip
2.80 %
"
47[chipl
Total Active
Pre Ampl

9600CH : —16.00dBm Power Cal
2140. 0000001z 0.00dB__ Correction :

< Hodulation Amalysis CHSDPA) >> Heasure
Storage

» When RMS value changed » i
from 0 dB to -4 dB Lol

— Output level -4 dBm 0.060 mma

— Trade-off between Peak
EVM and Origin offset
« Origin offset quantified o
Carrier leakage T

2047[chipl

Total Active CI 68
Pre Aupl
C : 9600CH Level : -16.00dBu Power Cal
Freg - 2140.0000001Hz Offset : 0.00dB__ Correction : Off

HoduLation
Bnalysis

+

Storage
Hode

1

Hodulation
nalysis

#*

Trace
Format

Storage
Hode

I,:\)/:SGC;J;SBXVE::S: ossiole” Slide 124 A n rl tsu

62




Effect of ACRR on RMS Value Setting

ATT 10

+ Test Model 1 64 DPCH

— Single carrier

Tx Channel
Paver

Adj channel
upper

File View Front Pane}

Lowe
ATtL channel
uppe

Mok NextPaak MrsOf W8

» When RMS value changed
from 0 dB to -1 dB

— Output level -2 dBm

Standard:

Tx Channel
Power

Adj channel
upper.

Lower
ATEL channel
upper

Lower

Slide 125 Anri tsu
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Downlink Signal Setup Example

Test
— PCDE
e Test Model 3

[HSR600A 2006/11/09 11:26:29

Act ive
< Hodulation Amalysis (HSDPA) >>

HoduLat ion
Analysis

Heasure : Single
Storage lorna |

+
Page(1/1) Trace Domain

Trace
Format

*

Storage
liode

Metmory A : 1,200 / 1,048
Memory B : 0

Scale
Hode

*

Analysis

00000  Marker : 0

0.7l dbn (O SCH(total fiode |

Frequency Error : i : B-SCH

0.0 1z S §-8CH

PCDE  : -61.45 dB Adjust
SF Range

odB

Pre Ampl
9600CH Level : -10.00dBu Power Cal : Pwr litr
2140.0000001Hz _Offset :_0.00dB__Corraction : Off

Discover What's Possible™
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Downlink Signal Parameters

Code | Timing offeet Tovel softings | Lovel settings | _Lovel sefiings
(X256 T chip) (dB) (16 codes) (dB) (32 code: (dB) (64 codes)
7 3
* Test Model 1 : £
i
5
Type Number of Fraction of Level setting Channelization | Timing offset 2
Channels Power (%) (dB) Code (x256Tchip)
P-CCPCH+SCH 1 10 10 1 0
Primary CPICH 1 10 -10 0 0
PICH 1 16 18 16 120 02
S-CCPCH containing 1 16 18 3 0 s =
PCH (SF=256) 7 [
DPCH 16/32/64 76.8 in total see table 6.2 see table 6.2 566 1able 6.2 [wmmp 35 =
(SF=128) 7 7
=
1
6
137
65
37
125
149
108 123
17 8:
125
5
138
3
1
6
4
B
5
121
127
114
100
7
2
7
1 1
)5
9
105
110
116
18 1
122
126
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Downlink Signal Parameters

e Test Model 3

Type Number of Fraction of Level settings Channelization | Timing offset Code Toffset Level settings Level settings
Channels Power (%) (dB) Code (x256Tchip) (dB) (16 codes) dB) (32 codes)

16/32 16/32 64 86 -14 -
P-CCPCH+SCH 1 12,6/7,9 -9/-11 1 0 6! 134 -14 -
Primary CPICH 1 12,6/7.9 -9/-11 0 0 74 52 -14 =
PICH 1 5/1.6 -13/-18 16 120 7 45 -14 -
S-CCPCH containing 1 5/1.6 -13/-18 3 0 143 -14 -
PCH (SF=256) 112 -14 -
DPCH 16/32 63,7/80,4 in see table 6.5 see table 6.5 see table 6.5  (wmmpy 59 -14 -
(SF=256) total 23 -14 -
100 1 -14 -
10 88 -14 -
10 30 -14 -
1 18 -14 -
115 30 -14 -1
118 61 -14 -1
122 128 -14 -1
125 143 -14 -1
67 83 -1

71 25 -16

76 103 -16

81 97 -16

86 56 -16

90 104 -16

95 51 -16

98 26 -16

103 137 -16
108 65 -
0 37 -
2 125 -
7 149 -
9 123 -
123 83 -
126 5 -
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2-tone Signal Setup

Test
— Input intermodulation

License option MX370104A -

rrier IQproducer for MG3700

Example

W Iproducer, for MG3700
File

File  Transfer Setting  Simulation

@ BB E| e

iulti-purpose \ Adiust Rate ] W-COMA(DL) \

Compenent | Tor
1

wi File

g
3

[ @ain (dB) [ Freq ffset (vhz) [ Phase (deq) [ Delay (sample) |«
000 -1.750000 o
0.00 +1.750000

@

180

HEEE e

a
]
a
a
]
a
m]
a
m]

4]

I™ Phase randomize On Max Freg. Offset =+ £4.000000WHz

0 Exit

Transter & Setting Simulation  File Gen.  Help

TxEWDO EWD

1xEVDO BVS

TOMA

HSDPA/HSUPA Downlink.

HSDPA/HSUPA Lplink

W-CDMA Downlink (Standard)

W-GDMA Uplink Standard)

Multi-Carrier

Mabile WiklAX

DVE-T/H

Export File )

Export Path: #nritsu Gorporatior¥ dproducer#Multicart er¥Data.
Packaee [W-COMAFepsater Test |
Full Path [ Areitsu Corparatior# Dproducer#ulticar erfData

Export File Name: [2GU1
RMS Value: e
Comment

[WCDOMA Repeater bnput intermodlation

[35 MHz offset 2 GW carriers

Caneel

Discover What's Possible™
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2-tone Signal

«  Two CW carriers with 3.5 MHz
offset

» Set the LPF correctly.
» Tune the RMS value
correctly.
— To improve IMD

Discover What's Possible™

MG3700A-E-F-6 Slide 130

Setup Example

1 MG3700A

2 140 000 000 0o
00

BBref:Int 10

Detail Information

/nrits
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Effect of IMD on RMS Value Setting

e Two CW carriers with 3.5 MHz

offset
— RBW 1 MHz

File View Front Panel

Ma>Pk NextPesk Mrs OF  Fih

» When RMS value changed
from 0 dB to -4 dB

— Output level -4 dBm

Intercept

Discover What's Possible™ Slide 131 o B /‘l nri tsu

MG3700A-E-F-6

Interference Signal Setup Example

* Test Model 1
» Select any one of:

Hemory A :
Memory B : 164,59

» Set LPF to 3 MHz.
— To improve ACLR

Return

Discover What's Possible™ Slide 132 /‘l n ri tsu
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Peak Clipping Technique

« Standard Test Model 1 patterns are I/Q waveforms without peak
clipping.
» EVM gives best performance.
* Peak clipping affects the spectral regrowth and EVM because of
changing CCDF curves.
» It can improve the spectral regrowth.

A IQproducer, for MG3700

7 CODF Graph Monitor [E[ES]
Transfer & Setfing Simulation _File Gen. _Help Fle £dit -
1xEVDO FWD - Leg;vd
TxEVDO RVS il 100—
et Spectrum simulated by FFT o momomE |
HSDPA/HSUPA Downlink
HSDP#A/HSUPA Lilink A Multi-carrier producer for MG370)) L Qi DR Grest Factor 11.7144GE)

W-GDMA Dawnlink (Standard)

W-CDMA Uk Standards File Transfer Setting  Simulation ot TR
e, ¢ SE| e - p——
DVE-T/H L . e |

Mol purposs | At Rete WCOMACDL) | - o
ol ’7 p— E 01—

<

v Odd o —
000 Gaussian Trace oot
- ® - - ®

L] _ ok 8

r r v r r
0001 -
Frea, Otfset{hbiz) = = [ = = = Sampling Points [514400
Cartier Type TestModel 1 B4DPCH Ad e 00001 | | | | \ | | | | v
fmeeeneeenes st T ' Data Foints o100 LI e
EChppmg Method  [non = Peak Power / Ave. Power (dB)
Quick Add Mode. Mouse Interaction Scale Gursor Position
Clipping Reference Clipping Index(%) = & hdd PAR o0 - [e0000 @)
@ Cursor PAR CEIRCINC =)
€ Glear Prababilty [0000T - [1000000 69
€ Zoom Probatilty  [00100 g0

e con ot s
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Peak Clipping Type

rl:

K . — Clipping Baseband Clipping Frequenc 1/Q waveform
VQ mapping at chip rate LH—| T [~ (e fiter) *| FRfiter || (postditer) | it data
per channel L
Oversampling
Fl: with Root Nyquist 0.22 roll-off
1/Q mapping at chip rate —EI B Clipp_ing — Baseband Clipp_ing Frequency
per channel m > (pre-filter) FIR filter (post-filter) shift

A Multi-carrier I0producer for MG3700 VeCtor Scalar

Eile  Transfer Setting  Simulation
| Reference Reference
¢ B B | W] o

= Peak amplitude Peak amplitude Q
Wkipurpose | Aciust Rate W-COMACL) | i'%

N 1 Index %
[V Cdd S 15 M

/ v \/ 3 \/ \/ \ u\o | % )

dB dB dB dg L) ! )<c

12
r r 3 r r ] H i Reference
Freq. Oftset(MHz) = = oo 4 = = @ Referer)ée H RMS amplitude
&7/ RMY amplitude, Indéx dB i

N f ........... Bk .
'Jndex dB!

Glipping Method  [non -

Clipping Reference | Vector(pre-fiter) Clipping Index(%) 5' Peak amplitude = male 5 Q )
“vector(post-fiter) . — 2 2 max max
seaorpre.fen) Peak amplitude = max /1 +Q
Scalar(post-fiter) [2 + Qz

. 3 .
Ed RMS amplitude = /I* + Q* RMS amplitude = —
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Peak Clipping Modeling

Discover What's Possible™
MG3700A-E-F-6

Frequency :

2 140.000 000 0 HHz

Frequency Error :
0.0

.0 1z
0.000 ppm

21 %
Origin Offset :
-66.63

dB

Marker :

821.0 chip
(D : 0.6600
 : 2.6650

Frequency :

2 140.000 000 0 MHz

Frequency Error :
0.0

0.000

origin Offset -
-65.53 dB

Marker :
321.0 chip
(D : 0.6600

KL 2 6660 Non-clipping case

68 channels Vector 50% (-6 dB) 4 x Oversampling
estModel 1 64 DPCH | H—3] = | Slepirg, R fher
1/Q mapping at chip rate | I~ P

Slide 135

1/Q waveform
data

Frequency :

2 140.000 000 0 HHz

Frequency Error :
0.0

0 .060 PPt

Marker :

821.0 chip
(D : 0.4005
 : 1.6983

Frequency :
2 140.000 000 O MH=z
Frequency Error :

/inritsu

Peak Clipping Modeling

Vector 50% (-6 dB)
Clipping

68 channels 4 x Oversampling
Test Model 1 64 DPCH : @—» Baseband
N | T > FIR filter
1/Q mapping at chip rate

Frequency :

2 140.000 000 0 lHz

Frequency Error :
0.0

.0 1z
0.000 ppm

RMS EVH :
0.53 %
Peak EVH :
2.8

.82
Origin Offset
-60.33

dB

Marker :

821.0 chip
(D : 0.6676
 : 2.6650

(post-filter)

Reference

Discover What's Possible™
MG3700A-E-F-6
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1/Q waveform
data

Frequency :
2 140.000 000 0 HHz
Frequency Error :
0.0 Hz
0.000 ppn

0.7301
3.0038

Frequency :

2 140.000 000 0 MHz

Frequency Error :
0.0 Hz

0 .l][.]U Ppu

-65.43 dB
Marker :

[9P 3
w

/inritsu
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Effect of CCDF & Spectrum on Peak Clipping

» Pre-filter clipping can improve spectral regrowth because of lower
PAR. It is a trade-off with EVM.

« Post-filter clipping can simulate spectral regrowth of nonlinear
devices.

71/CODF Graph Monitor
File Edit

7 [FFT, Graph Monitor,

il Edit n
Legend = e Vector(Pre-filter)
50% clipping
@ [carrier i 0
1ol Grest Factor 10540968) -
" [1carrierS0¥post-fitr
o s |
2
s
: \ A 7.61dB
on
Vector(Pre-filter)
% clippi s ez <]
soon | 50% clipping FFT Pointe  [252148
o — Sampling. =
Non-clipping Range [0 eziéa
- soome
(I =y i | | | | | | | | | Data Leneth 460800
Data Poins 460600 0 2 6 8 1 o o ow @ e B 0 10
Peak Power / Ave. Power (dB) Frequency (MHz)
Quick Add Vode Vouse Ineraction Seale Gursor Positon Quick Add Mode ———— Seale cuson
“ PAR. [0.0000 - [200000 @B o Frequency |-230400 - [2a0400 (MHz)
QL] & Cursor PAR [ETC: © pad & Cursor Frequency 00000 MHz
" Clear Probability [0.0001 - [1000000 @0  Clear Amplitude {100 - 1200 @B
© Zoom i Probability 0010 @9 & Zoom Amplitude. 152284 dB
«Off Full Scale o off Full Scale
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Uplink Signal Setup Example

Test

Output power
Frequency stability
Out of band gain
Unwanted emission
- EVM

g Total @ 1 Memory A : 459,900
g

PCDE Homory &
ACRR == [tneric WResolution @ |

UL RMC 12.2 kbps

Grest Facter 32681 8)

Prababily 9

" s
e
oo
Sanpline Points 20000000
Seire [~ o
00001~ 1 T I i I i I Il [ 1
voapaie 7D T R S S S L S R
ek v . o 5
ok At Mane i s P———
o P
e o e w
- o O

Probabilty 0700 g

c off Full Seale
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Frequency :
1 950.000 000 O MHz
Frequency Error :
0.0 Hz

RHS EVH

Peak EVH :

1.68
Origin Offset :
-61.12

-0.37 dBn

ACLR (RRC Filter Om )
.00 ¥Hz : -63.61 dB
.00 ¥Hz : -64.72 dB

5.00 HHz : -63.67 dB
10.00 lHz : -68.31 dB

Spectrua Analyzer
Ref : -B.00dBa
2dB
H J0kHz#
: (Digital)
2.00s%

UL RMC 12.2 kbps EVM, PCDE, ACRR

0
JPCDECCH/SF/PHASE)
-63.66 dB

Ref: 0dB Diw: 10dB Pageti/1)
[ 1 [ T

0
Ref: OdB Diw: 10dB Page¢i/1)

Mkr 80 CH SF Sig PwrldBl
o I: 64 16 64 Om -1.08
(192/266/0) Q: 0 0266 On —6.b5

Err[dBl p
-63.07 0.77870
—68.53 0.22124

Discover What's Possible™
MG3700A-E-F-6
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Uplink Signal

UL RMC 12.2 kbps

Parameters

DTCH DCCH

Transport Channel Number 1 2
Transport Block Size 244 100
Transport Block Set Size 244 100
Transmission Time Interval 20 ms 40 ms
Type of Error Protection Convolution Coding Convolution Coding
Coding Rate
Rate Matching attribute 256 256
Size of CRC 16 12

Parameter Unit Level
Information bit rate kbps 12.2
DPDCH kbps 60
DPCCH kbps 15
DPCCH Slot Format #i - 0
DPCCH/DPDCH power ratio dB -5.46
TFCI - On
Repetition % 23
NOTE:  Slot Format #2 is used for closed loop tests in subclause 8.6.2.

Slot Format #2 and #5 are used for site selection diversity transmission
tests in subclause 8.6.3

Parameters

Discover What's Possible™
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UL RMC 12.2 kbps Same setup
HSPA or Limited W-CDMA 1Qproducer

1 Iproducer for MG370D [ (=1 E3]

File BSCLN Transter & Setting  Simulation  File Gen.  Help
Evo e » Created sample rate
oM — 3 x Oversampling

License option MX370101A  wupy. [E0PAHELEA Donnik

’ W-CDMA Downlnk(Standsrds
Non-license iy cnps, Unlink Stardard)

Multi-Carrier
Mabile WiklAX Input 16BitData

DVE-T/H

Tnput 168it Data

14 W-CDMA Uplink 1Qproducer{Standard) for. MG3700
Eile Edit Transfer Setting

| ‘ T ‘ DPCCH: -5.46 dB
@ % /' DPDCH: 0 dB
Simulation Link: Up Link ]
- <
UL-DPCCH 13 power [655 dE 3 GhGode@ OSF =256 Charmel Edit ”
UL-DPOCH P Fomer 109 dB §0hCodeld 18SF =64 Data  [RHCT2 2kbps ]
HS-DPCGH Ch Gode(@) 645F =256 TimineOffset = x2mchip 1
RMC1ddkbps 5
. Forr [0 g3 RMOSBAkbpE | || e J
NAGK Power a8 Aok Fettem ng‘z Al [ 1|
MRS | ETmc 8 o (Y | —
cal Power 48 COlvake = [tk e | F— — — —
G4k bpsPacket Tk Size
O =] MaxTk Set Mo — — = =
ik Set N it [t = =
ore | [ =] frst—=] JE— ] J—
Coter | [TT7 o] el = =
RM attribute |z [z J— —
S | F | J—
slER
°°°°°
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Additional Information

* DL Test Models for BS Transmitter Test 143 B
— Explore 3GPP TS 25.141 subclause 6.1.1

UL RMC for UE Transmitter Test 154 ®
— Explore 3GPP TS 34.121

*  Number of Created Frames 171 B
— Extract from operation manual for MX370101A HSPA IQproducer

 Transmitter/Receiver Requirements for HSPA UE 174 Bl

— Refer to chapter 11 in the following reference book.
* Principal parts of UE transmitter and receiver requirements with
emphasis on new aspects introduced using HSDPA/HSUPA

HSDPA/

iRy Reference
3 — H.Holma and A.Toskala (eds) (2006), HSDPA/HSUPA for UMTS, John

Wiley & Sons, Chichester, UK
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DL Test Models for BS Transmitter Test

MG3700A-E-F-6

Code | Timing ofiser | ToveTseiings | TeveTsefings | Leversetings
(X256 T chip) (dB) (16 md.s', (dB) (32 md., (dB) (64 code}\
il 134
*  Test Model 1 ; =
Test 2
- OBW
— Spectrum emission mask
— ACLR 1:§ 22
— Spurious emissions :
— Transmit intermodulation o
— Maximum output power
— Total power dynamic range i
— Frequency error i
- EVM -
Type Number of Fraction of Level setting Channelization | Timing offset
Channels Power (%) Code (x256Tchip)
P-CCPCH+SCH 1 10 -10 1 0 ‘35
Primary CPICH 1 10 10 0 0 i
PICH 1 1.6 18 16 120 S
S-CCPCH containing 1 1.6 -18 3 0 4
PCH (SF=256) 2
DPCH 16/32/64 76.8 in total see table 6.2 see table 6.2 see table 6.2 |mmlpy 121
(SF=128) ik
100
-
Z 1
9
105
110
116
s 7 -
122 =
126 K
Discover What's Possible™ A 't
Slide 143 nricsu

»

For more information about
EVM, ACLR and Peak
clipping, see Downlink Signal
parts in Repeater Test.

: EVH

Frequency :

2 140.000 000 O HHz

Frequency Error :
0.0 Hz

0.000 ppa

origin Offset
-60.90

Harker :
269.0 chip
2.61 %

i )
2047[chipl

Test Model 1 for BS Transmitter Test

11/88

Total : 8 Memory A : 14,100
Memory B : g

Delete

HMSR609A 2006/11709 15:37:34 Rdj ch Pur

ACP Freq
HKR 2.139 b5GHz| —22. 12dB

Ref Level -15.00dBa [l | Ch sepa-1
10dB/ T T T Trace-Al 5.00000MHz

Ch Sepa-2
10.0000tHz

Ch Sepa-3
15 .0000MHz

Ch BW
3.84000MHz

3.84000MHz

Center 2.140 00GHz Span 25 . 004Hz

return
Band 0

Tre Aupl OFF [

Discover What's Possible™
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DL Test Models for BS Transmitter Test

* Test Model 2
Test
— Output power dynamics
— CPICH power accuracy

Type Number of Fraction of Level setting Channelization | Timing offset
Channels Power (%) (dB) Code (X256 Tchip)
P-CCPCH+SCH 10 -10 1 0 il Total : 2 Memory A :
Primary CPICH 10 -10 0 0 Meriory B+ ol
PICH 5 -13 16 120 e _ ©Iete
S-CCPCH containing 5 -13 3 0 m _ _
PCH (SF=256
DPCH 3 2x10,1x50 [ 2x-10,1x-3 24,72, 1,7,
SF=128) 120 2

Ref: 0dB Div: 10dB Page(1/1) Trace : Code Domain

5.C. : 00000 Marker
FIt Par : -4.65 dBa  (CH/SF: 0/256) SCHCtotald): —9.97dB
Frequency Error : Sisnal : On P-SCH 8
0.0 Hz Hod. . QPSK 5-5CH

PCDE : -63.67 dB  Code Domain

: 248/256) Poger : -10.00 dB
CPICH : -10.00 dB Error : -66.39 dB
Total Active CH : 7 p : 0.09993
Threshold : -533.0dB

Iazc;);/g;xvréa::s: ossiole” Slide 145 A n rl tsu

DL Test Models for BS Transmitter Test

e Test Model 3

Test
— Peak code domain error
Type Number of Fraction of Level settings Channelization | Timing offset
Channels Power (%) (dB) Code (x256Tchip)
6/32 6/32
P-CCPCH+SCH 12,6/7,9 -9/- 1 0
Primary CPICH 12,6/7,9 -9/- 0 0
PICH /1.6 -13/- 16 120 i [Total : 2 Memory A :
S-CCPCH containing /1.6 13/~ 3 0 Memory B :
POH (SE-200) = Y S
DPCH 16/32 63,7/80,4 in see table 6.5 see table 6.5 see table 6.5 —
SF=256) total
Code Toftset Level settings. Level settings.
(dB) (16 codes) | dB) (32 codes)
8 - -
134 E E
5!
4 Ref: 0dB Div: 10dB Page(1/1) Trace : Code Domain
1
1
5
2
100
105
109
111
115
118
122 128
125 143
7 83
25
103
97
56 - 0
o - .C. i 00000 Harker
26 E : -0.71 dBn  (CH/SF: 0/266) SCH(total): -10.9bdR
103 137 B Frequency Error : Sigmal : On P-SCH
8 6 B 0.0 Hod. : QPSK 5-5CH
g 32 2 : —61.45 dB  Code Donain
Z = - ) : 26/266) : -10.9
9 123 K CPICH : -10.97 dB
123 83 B Total Active CH : 36
126 5 = Threshold : -33.0dB

Iazc;);/g;xvréa::s: ossiole” Slide 146 A n rl tsu
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e Test Model 4

Test

EVM (at Pmax —18 dB)

Total power dynamic range
(at Pmax —18 dB)

Frequency error

(at Pmax —18 dB)

Type Number of Fraction of Level setting Channelization | Timing offset
Channels Power (%) (dB) Code
PCCPCH+SCH 1 1.6 -18 1 0
when Primary
CPICH is disabled
PCCPCH+SCH 1 0:8 21 1 0
when Primary
CPICH is enabled
Primary CPICH” 1 0.8 -21 0 0

Note 1: The CPICH channel is optional.

DL Test Models for BS Transmitter Test

05./11

" 2 140 000 000 00

File Name | Memory [size(kB) | State
esthode |4 il 560 Fictive

Total : 1 Memory A : 12,888
Memory B : g

Delete

Ref: 0dB Div: 10dB Page(1/1) Trace

0

5.C. : 00000

FIt Par : -4.71 dBm

Frequency Error :
0.0

PCDE : -62.15 dB  Code Domain

CCH/SF : 1/2b6) Power : 0.00 dB
CPICH : -62.35 dB Error : -62.15 dB
Total Active CH : 1 p - 0.99994

Discover What's Possible™
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Test Model 4 for BS Transmitter Test

A IQproducer for MGZ700

wter & Setting wlation  File Gen.

1xEVDO FWD
1xEVDO RV
TOMA

HSDPAHSUPA Downlink
Non-license HSDPA/HSUP A Unlink
—)

W-COM# Downlink (Standard)
W-COM# Uplink{Standard)
Multi-Carrier

Mabile WiMAx

DVE-T/H

P-CCPCH Edit

Type Number of Fraction of Level setting Channelization | Timing offset
Channels Power (%) dB) Code
PCCPCH+SCH 1 16 -18 1 0
when Primary
..CPICH.is disabled
PCCPCH+SCH 1 0.8 -21 1 0
when Primary
CPICH is enabled
Primary CPICH" 1 0.8 -21 0 0
-Note 1: The CPICH channel is optional,

7 W-CDMA Downlink Iproducer (Standard) for MG3700)

Fil Edit EasySetp Transhr Setting
¢ B W
Sinulation Lik: Down Lik Scrambing Gode [0 =] Totol Fover: 00068
fon—=1 Faor :

éf—OOPOH on - F30T 48 p-soHassoHPower 30T g : hammel Esit r
PICH [OFF =1 zomer 000 48 chCode 2 sF-286
DPGH [oFF =] Zomer [i00 4 OhOode [ sr=12s Data |RMC122bRs |
OCNS OFF  ~] 2omer  -—-dB ChGode 2/11/17/23/31/98/47/55/62/69/10/86/94/125/ M 3/MO, SF =128 Type [0 oo -]
HS-500H! comer [0 4B ohoate [T sFe1m oata [Coi ]

4 & ]
Hs-PoSOHI coner [T B ChCode 115 SF=T6 paa [FE05CH ]
HS-S00H2 fomer [0 4B ohGede [T sFeim Data Ll

5] & ]
HS-PDSCH2 sawer [T 4B ChGede 1taB  SF=16 Data
H5-500H2 comer [0 4B ohoate [T sFe1m L |

B I TR
HS-PDSOH] comer [T 4B ChOote 105 SF=18 Date [FSDSCH -]
15-500H et [0 a8 choode T sr=1m o T o

B I TR
HS-PDSOH4 Zower 4B ChGode 115 SF=16 Data

SFN Gycle k2

DPGH Edit

PhyCH
DPGH Data BER %
TFCI 0 = Slat Farmat

Spreading Factor

Timing Offset [0 =

Ref: OdB Div: 10dB Page(1/1) Trace : Code Domain

0
5.C. : 00000 Marker
FIt Par : -4.70 dBm  (CH/SF: 1/256)
Frequency Error : Sigmal : On
0.0 Hz Hod. : QPSK

PCDE : -b68.91 dB  Code Domain

(CH/SF : 1/256) Poger : —3.00 dB
CPICH : -3.01 dB Error : -58.91 dB
Total Active CH : 2 p : 0.50005

Discover What's Possible™
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DL Test Models for BS Transmitter Test

Code | Timingoffset | Level settings | Level settings | Level settings
SF=128) (x256Tenp) | (dB) (30 codes) | (dB) (14 codes) | (dB) (6 codes)
15 86 20 7 A7
23 134 20 19
« Test Model 5 & = £
76 45 22 20
82 143 24 -18
Test 90 112 21 20
— EVM for HSDPA i g g 5
Type Number of | Fraction of Level setting Channelization | Timing offset ; ;3 22 §g
[of Power (%) (dB) Code (x256Tchip) 4 24 21
P-CCPCH+SCH 1 7.9 -1 1 0 2 -22 -22
Primary CPICH 1 7.9 11 0 0 86 24 -19
PICH 1 13 19 16 120 o o 2z 20
S-CCPCH containing 1 1.3 -19 3 0 7 143 26
PCH (SF=256) 83 -27
DPCH 30/14/6(*) 14/14.2/14.4 see table 6.b see table 6.b seetable 6.0 |y 25 -25
(SF=128) in total 103 21
HS-SCCH 2 4in total see table 6.0 seetable 6.c | see table 6.0 - 2
HS-PDSCH (16QAM) | 8/4/2(") | 63.6/63.4/63.2 | see table 6.d see table 6.d see table 6.d 6 104 26
in total 70 51 25
Note *: 2 HS-PDSCH shall be taken together with 6 DPCH, 4 HS-PDSCH shall be taken with 14 DPCH, and 74 26 24
8 HS-PDSCH shall be taken together with 30 DPCH. 8 137 27
80 65 26
84 37 23
88 125 25
89 149 22
92 123 24
Code Timing offset Level settings
(SF=128) (x256Tchip)
9 0 -15
29 0 -21
Code Timing offset | Level settings | Level settings | Level settings
(SF=16) (x256Tchip) (dB) (8 codes) | (dB) (4 codes) | (dB) (2 codes)
4 0 -1 -8 -5
5 0 -1 -8
6 0 -1
7 0 -1
12 0 -1 -8 -5
13 0 -1 -8
14 0 11
15 0 11
. . -
Discover What's Possible™ ] A n rl tsu
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Test Model 5 for BS Transmitter Test

Ref: 0dB Div: 10dB

00000

Pagecl/1)

Harker

: on
Hod. : QPSK
Code Domain

Power :
Error

»

: 0.07997

Trace

-10.97 dB
-58.38 dB

: Code Domain

Frequency :
2 140.000 000 0 HHz
Frequency Error :
0.0 Hz
0.000 ppa
4/ 16

EVH(Peak) :
Origin Offset :
8 6

-0.4381
0.4314

Harker
IS

Code Domain

Discover What's Possible™
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Ref-Clk Int

fct ive

Total : 3 Memory A :

Memory B :

14,088
g

Frequency :
2 140.000 000 0 MHz
Frequency Error :

6.22 %
Crigin Offset :
-60.76 dB

Horker :
63.0 chip
Iy :  -1.1984
@y : 0.4868
I

Total Active CH : 44
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DPCH Structure of DL Test Models

PN9 (Seed for PN sequence at start of each frame: Channelization code)

Alternate 00/11 Noilot= 8
Symbol# | 0 1 2 3
<« DPDCH: | o DPCCH e DPDCH 5 <PCCH Slot #0 M 1 I 10
Datal TPC TFCI Data2 ‘ Pilot 1 " 00 " 10
)\Ndmal bits Nrpc bits Nrgcy bits Naz bits Noitot blji{ (23 H 8; H 8;
Ty = 2560 chips, 10%¥2% bits (k=0..7) 4 1110 | 11 |01
5 1 1 11 10
6 11 11 11 00
7 11 10 11 00
8 11 01 11 10
9 1 1 1 1
N 10 11 01 11 01
Slot #0 | Slot #1 ’ Slot #i ‘ ’ Slot #14 ‘ 1 1 10 1 1
< > 12 11 10 11 00
One radio frame, Ty= 10 ms 13 1" 00 1 1
14 1 00 11 11
Slot Channel | Channel SF Bits/Frame Bits/ DPDCH Bits/Slot DPCCH Bits/Slot
Format Bit Symbol Slot
# Rate Rate DPDCH DPCCH | TOT NData1 Ndata2 NTFCI | NTPC | Npilot
Test Model (kbps) (ksps)
1,2,5[10 60 30 128 | 450 150 600 [40 |6 24 0 2 8
3.6 30 15 256 | 150 150 300 |20 |2 8 0 2 8

Discover What's Possible™ Slide 151 /l n ri tsu

MG3700A-E-F-6

HS-SCCH, HS-PDSCH Structure of DL Test
Model 5

. HS_SCCH PN9 (Seed for PN sequence at start of each frame: Channelization code)
Data
Naaa1 bits
-~ >

Tao = 2560 chips, 40 bits

‘ Slot #0 Slot#1 Slot #2

1 subframe: T;=2 ms

1 frame: 10 ms = 5x 2 ms

- HS-PDSCH

PN9 (Seed for PN sequence at start of each frame: 23x Channelization code)

Data
Nuata1 bits

o = 2560 chips, M*10%2 * bits (k=4)

Slot #0 Slot#1 Slot #2

1 subframe: Tr =2 ms

Slot format #i | Channel Channel SF Bits/ HS- | Bits/ Slot Ndata
Bit Rate Symbol DSCH
(kbps) Rate (ksps) subframe
0(QPSK) 480 240 16 960 320 320
=»[1(160AM) 960 240 16 1920 640 640
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DL Test Models for BS Transmitter Test

CCDF Graph Monitor

CCDF Simulation

File  Edit
Legend
100—
" |TestModel 1 16DPGH —
¢ |TestModsl 1 32DPGH —
10— Crest Factor 11.7144(dE)
¢ [ TestModel 1 64DPCH
¢ |TestModel 1 64DPCHx=2
1
& | TestMods| 1 64DPGHz4 —
¢ |TestMode| 5 8HEPDSCGH %
o ’7 ;; 01—
- i
2
’7 o=
W Gaussian Trace o
Delete ‘ "
i
o0 —
Sampling Points [614400
Somplie [ - eiae
o 0000 - | 1 | 1 1 1 I 1 I |
Data Points 614400 0 b [i} 8 10 12 14 18 20
Peak Power / Ave. Power (dB)
Quick Add Mode Mouge Interaction Scale Curgor Position
& Add PAR: ioooo - [200000 e
* # Gursor PAR o178 @B
" Glear Frobability 00001 - [1000000 @
" Zoom Probability 0010 g
o Off Full Scale

MG3700A-E-F-6
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UL RMC for UE Transmitter Test

1 MG3700A

1 950 000 00000

° U L RMC 1 22 kbps W-COVA(LE Tx test)
File Name Size(KB)
TeSt 459,960 Active
— Maximum output power
— Frequency error
- SpeCtrum emission maSk Total : L Memory A : 459,908
_ ACLR Mermory B [
- SpUI’IOUS emissions
— Transmit intermodulation
- EVM Parameters DTCH DCCH
— PCDE [ Transport Channel Number 1 2
| Transport Block Size 244 100
| Transport Block Set Size 244 100
| Transmission Time Interval 20 ms 40 ms
Type of User User bit rate DL DPCH UL DPCH Remarks ype of Error Protection Convolution Coding Convolution Coding
Information symbol rate bit rate Coding Rate 13
12,2 kbps 12,2 kbps 30 ksps 60 kbps Standard Test Rate Matching aftribute 256 256
reference Size of CRC 16 12
measurement
channel Parameter Unit Level
Information bit rate kbps 12.2
DPDCH kbps 60
DPCCH kbps 15
DPCCH Slot Format #i - 0
DPCCH/DPDCH power ratio dB -5.46
TFCI - On
Repetition % 23
NOTE:  Slot Format #2 is used for closed loop tests in subclause 8.6.2.
Slot Format #2 and #5 are used for site selection diversity transmission
tests in subclause 8.6.3

Discover What's Possible™

MG3700A-E-F-6

Slide 154

/inritsu

77



UL RMC 12.2 kbps for UE Transmitter Test

Frequency :

1 650.000 000 O HHz Ref: 0dB Diw: 10dB Page(1/1) Active CH :

Frequency Error : 1 I I B
0.0 Hz

0.73.}

Peak EVM : 1]
1.68 % Ref: 0dB Diw: 10dB Page(l/1)
Origin Offset :
-61.12 dB

Hethod : Spectrum(Separate)

0
JPCDECCH/SF/PHASE) llkr KO CH SF Sig PwrldB]l Err[dBl p
-63.66 dB I: 64 16 64 Om -1.08 -63.07 0.77870)
Tz Power : —0.37 dBa §  (192/266/0) 0 0 2h6 On —6.b6  —68.53 0.22124

ACLR (RRC Filter Om )

-10.00 MHz -68.61 dB
-6.00 MHz -64.72 dB
5.00 MHz -63.67 dB
10.00 lHz -63.31 dB

Spectrua Analyzer
: —8.00dBu
2dB
J0kHz#
(Digital)
2.00s%
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UL RMC for UE Transmitter Test

UL RMC 12.2 kbps

Parameter Level Unit
° UL RMC HSDPA HS-DPCCH Information bit rate 12,2 kbps
H . DPDCH 60 kbps
Test with HS-DPCCH bPocH 60 ops
— Maximum output power DPCCH Slot Format #i 0 -
. . DPCCH/DPDCH power ratio —5,46 dB
— Spectrum emission mask [Fral On -
_ ACLR Repetition 23 %
NOTE:  Slot Format #2 is used for closed loop tests in clause 7.6.2. Slot Format #2 and
_ EVM #5 are used for site selection diversity transmission tests in subclause 7.6.3.
DPCCH
DPCCH DPDCH DPDCH HS-DPCCH
Sub-test Be Ba Ba Be/Ba Bs CM (dB) MPR (dB)
(SF) (Note1, Note 2) (Note 3) (Note 3)
1 2/15 15/15 64 2/15 4/15 0.0 0.0
2 12/15 15/15 64 12115 24/15 1.0 0.0
(Note 4) (Note 4) (Note 4)
3 15/15 8/15 64 15/8 30/15 1.5 0.5
4 15/15 4/15 64 15/4 30/15 1.5 0.5

Note 1:  Aack, Anack @and Acar = 30/15 with ﬁ/“ =30/15* 3,
Note 2:  For the HS-DPCCH power mask requirement test in clause 5.2C, 5.7A, and the Error Vector
Magnitude (EVM) with HS-DPCCH test in clause 5.13.1A, and HSDPA EVM with phase

discontinuity in clause 5.13.1AA, Aack and Anack = 30/15 with [, =30/15* 3, , and Aca = 24/15

with B, =24/15* f3,

Note 3:  CM = 1 for Bo/Ba =12/15, Pns/Bc=24/15. For all other combinations of DPDCH, DPCCH and HS-
DPCCH the MPR is based on the relative CM difference. This is applicable for only UEs that
support HSDPA in release 6 and later releases.

Note 4:  For subtest 2 the Bc/Bq ratio of 12/15 for the TFC during the measurement period (TF1, TFO) is
achieved by setting the signalled gain factors for the reference TFC (TF1, TF1) to Bc = 11/15 and Ba

=15/15.
*CM: Cubic Metric based on UE transmit channel configuration 0<CM<3.5
*MPR: UE Maximum Power Reduction for nominal maximum output power max(CM-1, 0)
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UL RMC for UE Transmitter Test

Layer 1 [TrCH type E-DCH
TTI 10ms (alt. 2ms) (NOTE)
Coding type TC
CRC, bit 24
° U L RM C H S U PA E_DC H NOTE:  The support of 2ms TTI depends on the UE category
Test with HS-DPCCH and E-DCH UE E-DPDCH Physical | Number of | TTI Max Data Rate
: Layer gory pr
— Maximum output power 1 2 T0ms 0.7296 Mbps
— i i 2 4 10 ms 1.4592 Mbps
Spectrum emission mask 2 2 oms 1459 Mhos
— ACLR 3 4 10ms | 1.4592 Mbps
4 4 10 ms 2.0 Mbps
— EVM 2 B 2ms | 2.9185 Mbps
5 4 10 ms 2.0 Mbps
DPCCH 6 4 10 ms 2.0 Mbps
DPCCH DPDCH DPDCH HS-DPCCH E-DPCCH E-DPDCH 6 8 2ms 5.76 Mbps
Sub- Be Ba Ba Be/Ba Bus Bec Ped Bed Bed CcM MPR AG E-
test (SF) (Note1) (Note 5) (SF) | (Codes) (dB) (dB) Index TFCI
(Note 6) (Note 2) | (Note2) | (Note 6)
1 1115 15/15 64 1/15 22/15 | 209/225 | 1309/225 4 1 1.0 0.0 20 75
(Note 3) | (Note 3) (Note 3)
2 6/15 15/15 64 6/15 12/15 12/15 94/75 4 1 3.0 2.0 12 65
3 15/15 9/15 64 15/9 30/15 30/15 Beal: 47/15 4 2 2.0 1.0 15 94
Bed2: 47/15 | 4
4 2/15 15/15 64 2/15 4/15 2/15 56/75 4 1 3.0 2.0 17 70
5 15/15 15/15 64 15/15 | 30/15 | 24/15 134/15 4 1 1.0 0.0 21 80
(Note 4) | (Note 4) (Note 4)
Note 1:  Aack, Anack and Acar = 30/15 with /3, =30/15* 3, .
Note 2:  CM = 1 for Bc/Ba =12/15, Bns/fc=24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-DPDCH and E-
DPCCH the MPR is based on the relative CM difference.
Note 3:  For subtest 1 the Bd/Ba ratio of 11/15 for the TFC during the measurement period (TF1, TF0) is achieved by setting the
signalled gain factors for the reference TFC (TF1, TF1) to Bc = 10/15 and 4 = 15/15.
Note 4:  For subtest 5 the Bc/Bq ratio of 15/15 for the TFC during the measurement period (TF1, TFO) is achieved by setting the
signalled gain factors for the reference TFC (TF1, TF1) to pc = 14/15 and B4 = 15/15.
Note 5:  In case of testing by UE using E-DPDCH Physical Layer category 1, Sub-test 3 is omitted according to TS25.306 Table 5.1g.
Note 6:  Bed can not be set directly, it is set by Absolute Grant Value.

*CM: Cubic Metric based on UE transmit channel configuration
*MPR: UE Maximum Power Reduction for nominal maximum output power

0<CM<35
max(CM-1, 0)
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Ca1 Ba Maximum number of simultaneously-configured uplink dedicated channels
DPDCH, DPDCH HS-DPCCH E-DPDCH E-DPCCH
Case 2 1 1 2 1
Ca3 Ba Cased - 1 2 1
DPDCHs; % % Z | DPCCH s
DPDCHs -y Spen
0000000000000 0ssss e Spreading
Cas Ba . ==
. Sepenn
DPDCHs % % .
. HS-DPCCH Shs-dposh +jQ
| . sessesssssccse] Spreading 2
1+Q . . S
.
.
S, N E-DPDCHs
Gz Pa o : E-DPCCH Sopen
DPDCH, % % . 4’-—'
IRRITTERTTTRRTTTE .o :
Ca4 Ba . Codt Bed,1 iGod.1 .
. .
DPDCH; % % : E-DPDCH; :
. .
Q . .
Cas Bq 2 . .
DPDCHg f : ' 2
. Cedk. Beak iQeqk .
j . .
Ce Be : E-DPDCH, N
DPCCH % % : .
=) . 2 1+Q N
: S,
e P . Gk Bex  iGeax oo
HS-DPCCH .
(N =2.4 07 6) éx %x ! . E-DPDCH
. Nraxapacn | HS-DSCH | E-DPDCHj iGeark
. =1 configured
. Cec Bec 1Gec | 0 NolYes E-DPDCH; 1
E-DPCCH % % % E-DPDCH, i
She-dpcch E-DPDCH; 1
HS-DPCCH — E-DPDCH. i
(" Nnaoan=0.1.3.5) = app! 1 No E-DPDCH; i Q
> Nmmpdch is equal to the largest number of DPDCHs E-DPDCH, 1
N =1 from all TFCs in TFCSs, and is not changed by - 1 Yes E-DPDCH; 11
max-dpdch j frame-by-frame TFCI change or temporary TFC restrictions. E-DPDCH;, i Q

Spreading Operation
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¥ HSDR A/HSUPA Uplink IQproducer. for MG3700

Gain Factor 3

Spread signals are weighted by gain factors .
The B, are derived from quantized amplitude ratios 8, /B..

A IQproducer for MG3700

File
1xEVDO EWD

1XEVDO BVS

TOMA

HSDP#/HSUPA Downlink
HSDPA/HSUPA Lplink
W-COMA Downlink (Standard)

License option MX370101A
X

Transfer & Setting  Simulation

File Gen.  Help

Eile BN Transfer Setting W-COMA Uplirk #Standard)
e Multi-Garrier
annel Gain Setup
i WMabile #iMAX .
— DWE-T/H Computed automatically
Caloulate Waveform Pattern R
Simulation Uik Up Link Soranbling Gods [0 = e e
Ghannel X
wooroot [N | Rower FIBBE 0B Choodk@ 0sFez | Nmecdhdeh [T K -
: 0 DPGGH Betac 1101/18) »| :C1854dB)
UL-DPDGH  [ON ~|: Power [T584 dB 1GhCode® 163F =64 Data |RMC122bps =
DPDCH Betad 1606/16) »| i-16.82dB)
HS-DPCCH [N k2 Oh Oode(@ 64SF =256 TimneOffset  [121 =] %256 chip
ACK Power [-1252 4B * HS-DPCGH
: ACK Pattem [ACKanly =] Delta AGK(Beta hs/ Betac) [3(30/16) ~| :G-1252dB)
NAGK Power [-1262 4
: > Delta NAGK Beta hs/ Betac)  [ai30/15) | iG-1252dB)
cal Power 1252 @ Ol valie [2 =
g Delts GQIBeta hs/ Betac) [3(30/16) | :(-12.52dB)
I~ PatternSetting File [ |
E-DPCGH(Beta ec/ Beta o) 600/16) | i(-16.48dE)
E-DPCCH OM > Power |-16.48 a8 i}H Code( = 1. SF = 266 Data  [Coded
: E-DPDGHIBeta ed, k/Beta ¢} 26019416 v| (-0.565d8)
: Edit
E-DPDCHE)  [ON ~| %, Power |-056 dB _-'()h Code(D = 2(5F4) Data  |E-DCH =
B ~ ot
.
E-DPDCHISF2! Power./ E-DPDBHISF4) Power  [301 4B Qien 2sf2 and 25f4 selected) .
.
g Equivalent .
eecevsssssesseesesssssssssssssssessenlosesessrsscscsrscrssssssesesssrsesssssssssessensee
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Gain Factor 3

Signalled values for | Quantized amplitude ratios
Bc and B Bc andBa
15 1.0
14 14/15
13 13/15 sesssescessaistissetsennns
12 12/15 o
1 11/15 P Signalled values for | Quantized amplitude ratios
10 10/15 AE-ppocH Acd = Bed/Be
g ggg DPGOH  Betae Jnaras -b c1esem 29 168/15
7 7115 H 28 150/15
5 615 DPDGH Betad i[1605/18) v (-1584dB) 27 134/15
5 515 A 26 119/15
4 415 HS-DPGGH 25 106/15
3 i Deta ACK®sta hs/ Batac) 1[360/18) v|. £125208) 24 95/15
2 2/115 Delta NACK (Bata hs/ Betac} 8G0/18) v| (-125248) gg ggﬂg
(1) Sw1it/<jhsoff Dela GQKBeta has Betach 8G0A5) ; -12.524E) 21 67/15
AL AL < ! 20 5015
. E-DPGOH(Beta ec/ Beta o) 509/15) ~f (-16.484E) 19 53/15
Signalled values for | Quantized amplitude ratios 3 1? jgﬂg
A nck, Axack and Acar Ans = Bre/Be E-DPOGH(@etaed k/Betac) o (-0.5548)
> 7 - 16 38/15
8 30115 8 15 34/15
. Cancel
7 24/15 : e | 14 30/15
6 19/15 - 13 27/156
5 15/15 . 12 24/15
4 12/15 H 11 21/15
3 9/15 Signalled values for | Quantized amplitude ratios 10 19/15
2 8/15 AEppccH Acc = Beclfc 9 1715
1 6/15 8 30115 8 15/15
0 5/15 7 24/15 7 13/15
6 19/15 6 12/15
5 15/15 5 1115
4 12/15 4 9/15
3 9/15 3 8/15
2 8/15 2 7/15
1 6/15 1 6/15
0 5/15 0 5/15
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UL RMC HSDPA Quantized Amplitude Ratio

Sub-test 1

Channel Gain Setup

DPCCH Betac
DPDGH Betad
HS-DPGGH

Delta ACK (Beta hs/ Beta c)
Delta NAGK(Beta hs/ Beta c)

Delta CQIBeta hs/ Beta c)
E-DPGGH(Beta ec/ Beta o)

E-DFDCH(Beta ed. k/Beta o)

22/15) ~| ©17.67dB)
15(15/18) »| 0.37dB}

[80/15) =] t-11.85d8)
[sanss ~| 118508
[B0/16) =] 118548
eesessense
[easas =] ¢ dm
[eeaiore ] «- ey

P

DPCCH Betac
DPDGH Betad
HS-DPCGH

Delta ACK (Beta hs/ Betac)

Delta NAGK (Beta hs/ Beta c)

Delta CQIBeta hs/ Betac)

E-DPGGH(Beta ec/ Beta o)

E-DFDCH(Beta ed. k/Beta o)

Sub-test 3

Channel Gain Setup

For EVM test
7024/18)

Channel Gain Setup

DPCCH Betae
DPDCH Betad
HS-DPCGH

Delta ACK (Beta

Delta NAGK (Beta

Delta GQI(Beta

E-DPFCCH{Beta ec/ Beta c)

E-DFDGH(Beta ed. k/Beta c)

Sub-test 2
X
1202/15) +| (81748
15(15/18) v| (-6.23d8)

hsf Betac)  [8B0/16) v| (215d8)
8@0/16) v| (21548
[eBo/1sr =] 621

oos
[sas718 =] -dB

(- dBy

hs/ Betac)

For EVM test
724415 =

5dE)

ceseepee

hs/ Betac)
p

Gancel Gancel
Sub-test 4
Channel Gain Setup X
1505/15) | 7.2ad8) DPOCH  Betae 1505/15) +| 7.0548
B@/15) x| 1269480 DPDCH  Betad 44415 | C18.5908)
HS-DPGCH
9@0/15) | 1.21dB} Delta ACKBeta hs/ Betac)  [a(30/15) ~| (-1.03d8)
aG0/1s) | 1.21d8) Delta NAGK(Beta hs/ Betac) [g@0/15) ~| (-1.03d8)
For EVM test For EVM test

9@0/15) =] ¢1.21dB} 1240180 v Deha GQONBeta hs/ Betac)  [a30/15) ~| (1.03d8) 7048

Ry 3 Ry 3

(- dB} E-DPCCH{Bata ec/ Beta o) (- a8

(- dB} E-DPDGHiBeta ed. k/Bata o) (- a8

GCancel

Gancel
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UL RMC HSUPA  Sub-test 1

Ghannel Gain Setup ﬁ E-DPCGH ON - Power |-16.48 dB  Ch GodedD = 1, 5F = 258 Data  |Goded
DPCCH Betac 1161/16) »| (1856448} E-DFDCHE!  |ON - Power |-056 dB  Ch CodelD = 2(5F4) Data  |E-DGH
DPDGH Betad 15(15/15) »| (1584480 E-DPDCH{SF2) Power/ E-DPDCH(SFA) Power 301 dB Uhvhen 2sf2 and 2sf4 selected)
HS-DPGGH
Delts ACK(Betahs/ Betac)  [30716) =| 125248 3GPP TS 25.321 Annex B.3
E-TFCI _TBSize | E-TFCI  TBSize | E-TFCI  TBSize | E-TFCI 1B Size | E-TFCI 1B Size
Delta NAGK(Beta hs/ Betac) |3(30/15) | (1252dB) " " - " "
et etahss Betac)  [gE0AR) < (bits) (bits) (bits) (bits) (bits)
Delta COIBeta hs/ Betac) 8(30/16) w| 1262dB)
0 18 30 369 60 1316 50 7452 120 15051
1 120 31 405 1371 o1 4636 121 15675
E-DPGGH(E / B )] 6019/158) | 16.48dB)
st e Betac 2 124 32 422 1428 %2 4828 122 16325
E-DF DG HiBeta ed, k/Beta o) 266110/16,v] (-0.5548 i gg gf :‘5‘2 1‘5‘% gi ggg? 12 1;‘7’32
5 141 35 477 1613 95 5454 125 18440
Cancel 6 147 36 497 1680 9% 5680 126 19204
7 153 37 517 1749 97 5915 127 20000
8 159 38 539 1822 98 6161
9 166 39 561 1897 99 6416
10 172 40 584 1976 100 6682
WoUP A Edit ® i 180 41 608 2058 101 6959
12 187 42 634 2143 102 7247
PycH 13 195 43 660 2232 103 7547
I HARQ Proces Setting File | =l 14 203 44 687 .2325, 104 7860
15 211 45 716 105 8186
E-DPCCH Data  |Coded - HS-DSCH Configured es v 16 220 46 745 SEDY 106 8525
E-DPDCHData [E-DCH v EURECECs (g ~ 17 229 47 776 2626 107 8878
18 239 48 809 2735 108 9246
ot 19 249 49 842 2848 109 9629
E0oH T fitms = P 20 259 50 877 2966 110 10028
21 270 51 913 3089 11 10444
EOHRY R o = 22 281 52 951 3217 12 10877
E-DCH Payload Data  [PH8fix  ~ GRG Eror Insertion  [Comest v 23 203 53 991 3350 113 11328
. 24 305 54 1032 84 3489 14 11797
Py Bt 0 = 25 317 55 1074 85 3634 115 12286
26 331 56 1119 86 3784 116 12795
27 344 57 1165 87 3941 17 13325
- 28 359 58 1214 88 4105 118 13877
A UK G |
— 29 374 59 1264 89 4275 119 14453
i . -
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UL RMC HSUPA  Sub-test 2

DPCCH Betac Tak] ¥| (-13.99dB) E-DFDCHE!  |ON - Power |-407 dB  Ch Code( = 205F4) Data  |E-DGH
DPDGH Betad 1606/16) »| 6.03dB) E-DPDCH{SF2) Power/ E-DPDCH(SFA) Power 301 dB Uhvhen 2sf2 and 2sf4 selected)
hegaice 3GPP TS 25.321 Annex B.3
Delta AGK (Betahs/ Betac) [3G0/16) ~| -7.97d8) - nnex b.
E-TFCI 1B Size | E-TFCI 1B Size | E-TFCI 1B Size | E-TFCI 1B Size | E-TFCI 1B Size
Delta NAGK(Beta hs/ Betac) |3(30/15) | (7.97dE) " " - " "
e eleher Beta (bits) (bits) (bits) (bits) (bits)
Delta CQIBeta hs/ Beta o) 8(30/16) w| 7.97dB)
0 18 30 389 60 1316 90 4452 120 15051
1 120 31 405 61 1371 91 4636 121 15675
E-DPGGHIB: / B )] 830/18) ~| (-7.97dB}
st e Betac 2 124 32 422 62 1428 %2 4828 122 16325
3 130 33 440 63 1487 93 5029 123 17001
E-DPDCH(Beta ed, k/Beta ¢ 18047/18) »| 4.07dB} 4 135 34 458 64 1549 94 5237 124 17706
5 141 35 477 eS| 95 5454 125 18440
Cancel 6 147 36 497 | e 1880 96 5680 126 19204
7 153 37 517 67 1749 a7 5915 127 20000
8 159 38 539 68 1822 98 6161
9 166 39 561 69 1897 29 6416
10 172 40 584 70 1976 100 6682
HSUPA E 5 1 180 M 608 7 2058 101 6959
= 12 187 42 634 72 2143 102 7247
i 2t 13 195 43 660 73 2232 103 7547
™ WARG Prasess sertne Fie | =] 14 203 44 687 74 2325 104 7860
15 211 45 716 75 2421 105 8186
E-DPGGH Data |Goded v HS-DSGH Gonfigured Yes hd 16 220 46 745 76 2521 106 8525
E-DPOCH Data [E-DOH =] DB Gl et | gy ~ 17 229 47 776 77 2626 107 8878
18 239 48 809 78 2735 108 9246
ToH 19 249 49 842 79 2848 109 9629
E0OHTT fitme = batm Longtn [T 20 259 50 877 80 2966 110 10028
21 270 51 913 81 3089 111 10444
FOoH RV e o = 22 281 52 951 82 3217 12 10877
E-DCH Payload Data  |PNOfix - CRC Error Ingertion Correct v 23 293 53 991 83 3350 113 11328
; . 24 305 54 1032 84 3489 114 11797
W e | = 25 317 55 1074 85 3634 115 12286
26 331 56 1119 86 3784 116 12795
27 344 57 1165 87 3941 17 13325
- 28 359 58 1214 88 4105 118 13877
K C: |
L 29 374 59 1264 89 4275 | 119 14453
. . -
Discover What's Possible™ /l n rl tsu
Slide 163

MG3700A-E-F-6

UL RMC HSUPA  Sub-test 3

Not available to E-DPDCH multi-code

Ghannel Gain Setup

16(16/16) v| 12.83d8)
9@/18) v| 172640
[6G0/16r ] 68148) 3GPP TS 25.321 Annex B.3
E-TFCI 1B Size | E-TFCI 1B Size | E-TFCI  TB Size | E-TFCI 1B Size ]| E-TFCI 1B Size
v | -6.81dB)
[e0/18) <] (bits) (bits) (bits) (bits) (bits)
8(30/16) w| 6.81dB)
0 18 30 389 60 1316 90 4452 120 15051
1 120 31 405 61 1371 91 4636 121 15675
8030/15) ~| (-6.81dB}
2 124 32 422 62 1428 92 4828 122 16325
3 130 33 440 63 1487 93 5029 123 17001
E-DPDCH(Beta ed, k/Beta ¢ 1847/18) »| 2 QWAdB) 4 135 34 458 64 1549 R 124 17706
1 Mismatch % 5 141 35 477 65 1613 125 18440
. Carfce| 6 147 36 497 66 1680 % 5680 126 19204
o . 7 153 37 517 67 1749 o7 5915 127 20000
. T 8 159 38 539 68 1822 98 6161
Gain per E-DPDCH, code Total E-DPDCHs power 9 166 39 561 69 1897 99 6416
10 172 40 584 70 1976 100 6682
— 12 187 42 634 72 2143 102 7247
i 2t 13 195 43 660 73 2232 103 7547
F Lokt =] 14 203 44 687 74 2325 104 7860
E-DPGCH Data [Coded  +| . H5-DSCH Confiewed  |Yes - 12 glg 32 ;12 ;g gggl 132 g;gg
E-DPOCH Data [E-DOH =] 3 E-DPDGH Chans! Codes 557y ~ 17 229 47 776 77 2626 107 8878
18 239 48 809 78 2735 108 9246
19 249 49 842 79 2848 109 9629
E0OHTT fitme = PattomLength T 20 259 50 877 80 2966 110 10028
21 270 51 913 81 3089 111 10444
FOoH RV e o = 22 281 52 951 82 3217 12 10877
E-DCH Payload Data  |PNOfix - CRC Error Ingertion Correct v 23 293 53 991 83 3350 113 11328
; . 24 305 54 1032 84 3489 114 11797
W e | = 25 317 55 1074 85 3634 115 12286
26 331 56 1119 86 3784 116 12795
27 344 57 1165 87 3941 17 13325
- 28 359 58 1214 88 4105 118 13877
K C: |
L 29 374 59 1264 89 4275 | 119 14453
. . -
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UL RMC HSUPA  Sub-test 3

» Setting calculated channel powers

A" HSDPA/HSUPA Uplink 10producer for MG3700 ‘

Eile Edit Iransfer Setting

Simulation Link: Up Link Serambling Gode [0 = " Hormalize Foer
UL-DPSCH  |ON 2 : ChCode(@ 0SF =256 Nmax-dpdch 1 L2

: Edit
UL-DPFDCH  [ON ~ : OhGCode® 165F = 64 Data |RMC122kbps ¥
HS-DPGGH  |ON - i O Code(@ 64F = 266 TimineOffset 121 =« 286 chip
P Power [BED g4

H ACK Pattern | AGK_only 52
NAGK Power [-B60  4p:
cal Pamer [-860 4B} Gllvale 2 =

I~ Patign Settine File [~ |

E-DPGGH ON A Power  |-860 dElg Ch Code( = 1, SF = 256 Data  |Coded

: Ch Code(l = 2(5F4) Edit
: Data  [E-DCH 4

" Ch Code () = 2(5F4

E-DPDCHS)  |ON x| % Power [-169 dl

E-DFDCH(SF2) Power/ E-DPDCHISF4) Power 301 dB {hen 2sf2 and 2514 selected)
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UL RMC HSUPA  Sub-test 4

E-DPCGH ON - Power |-1971 dB  Ch Godet = 1, 5F = 266 Data  |Goded

Ghannel Gain Setup = E-DPDCHE  [ON ~|  Power [-475 dB  Ch Code(D = 2(5F4) Data  [E-DCH
DPGCH Betac 2@/15) | 19.71dB) E-DPDCH{SF2) Power/ E-DPDCH(SFA) Power 301 dB When 2512 and 2sf4 selected)
DPDCH Betad 1505/18) »| (-2.21d@)
3GPP TS 25.321 Annex B.3
HS-DPGGH
Delts ACK @eta b/ Bota ) [BE0/15) +] (12.5098) E-TFCI 1B Size | E-TFCI 1B Size | E-TFCI 1B Size | E-TFCI 1B Size | E-TFCI 1B Size
Delta NAGK (Beta hs/ Bstacy  |8(30/15) v (-13.69dB) (bl‘S) (b“S) (blts) (blts) (bl‘S)
Delta COIBstahs/ Betac)  [230/15) +| (-13.69dB) 0 18 30 389 60 1316 90 4452 120 15051
1 120 31 405 61 1371 91 4636 121 15675
E-DPOCH(Beta ec/ Betac) [as/15 | 197198 2 124 32 422 62 1428 92 4828 122 16325
3 130 33 440 63 1487 93 5029 123 17001
E-DPDCH(Beta ed, k/Beta c) 23184/18) | (-4.75dB) 4 135 34 458 64 1549 94 5237 124 17706
- 5 141 35 477 65 1613 95 5454 125 18440
=T 6 147 36 497 66 1680 % 5680 126 19204
7 153 37 517 67 1749 a7 5915 127 20000
8 159 38 539 68 1822 98 6161
9 166 39 561 29 6416
10 172 40 584 100 6682
X 11 180 4 608 101 6959
= 12 187 42 634 102 7247
PrsoH 13 195 43 660 103 7547
= WARG: Prosess Settng Fik | ] 1 203 44 687 104 7860
15 211 45 716 105 8186
E-DPGGH Data |Goded v HS-DSGH Gonfigured Yes - 16 220 46 745 106 8525
E-DPDCH Data [E-DGH = DB Gl et | gy ~ 17 229 47 776 107 8878
18 239 48 809 78 2735 108 9246
TiCH 19 249 49 842 79 2848 109 9629
EDOHTTI [itme = batm Longtn [T 20 259 50 877 80 2966 110 10028
; 21 270 51 913 81 3089 11 10444
FOoH RV e o = 22 281 52 951 82 3217 12 10877
E-DCH Payload Data  [PROfx CRG Error Incertion  [Comect v, 23 203 53 991 83 3350 113 11328
\ o 24 305 54 1032 84 3489 114 11797
W e | = 25 317 55 1074 85 3634 115 12286
26 331 56 1119 86 3784 116 12795
27 344 57 1165 87 3941 117 13325
- 28 359 58 1214 88 4105 118 13877
TTTOK Cancel
T — 29 374 59 1264 89 4275 | 119 14453
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UL RMC HSUPA  Sub-test 5

E-DPCGH ON - Power |-15.38 dB  ChCode( = 1, 5F = 266 Data  |Goded
Ghannel Gain Setup. E‘ E-DFDCHE!  |ON - Power |-044 dB  Ch Code( = 205F4) Data  |E-DGH
DPGCH Betac 1645/16) ~| (19.4648) E-DPDCHISF2) Power/ E-DPDCHISF4) Power 301 dB Uhvhen 2sf2 and 2sf4 selected)
DPDCH Betad 1505/18) »| (-19.464B)
3GPP TS 25.321 Annex B.3
HS-DPGGH
Delta ACK (Beta he/ Betac)  [3G0/15) v (-13.43d8) E-TFCI 1B Size | E-TFCI 1B Size | E-TFCI 1B Size | E-TFCI 1B Size | E-TFCI 1B Size
Delta NAGK (Beta hs/ Bstacl  |8(30/15) v (13.44dB) (bI‘S) (bI‘S) (blts) (blts) (bI‘S)
Delta CONBeta hs/ Betac)  [5B0/15) v| 13.44d8) 0 18 30 389 60 1316 90 4452 120 15051
1 120 31 405 61 1371 91 4636 121 15675
E-DPCGH(Betaec/ Betac) 724/15) | (-15.38dE) 2 124 32 422 62 1428 92 4828 122 16325
E-DFDGH(Beta ed, k/Beta o) [27034715, ¥ C0.4408) i gg gi :gg gi 123; gi ggg? gz 1;(7)&13
- 5 141 35 477 65 1613 95 5454 125 18440
=T 6 147 36 497 66 1680 % 5680 126 19204
7 153 37 517 67 1749 a7 5915 127 20000
8 159 38 539 68 1822 98 6161
9 166 39 561 69 1897 29 6416
10 172 40 584 70 1976 100 6682
HSUPA Edit x 1 180 M 608 7 2058 101 6959
= 12 187 42 634 72 2143 102 7247
i 2t 13 195 43 660 73 2232 103 7547
[ HARG Process Setting File | | 14 203 44 687 74 2325 104 7860
15 211 45 716 75 2421 105 8186
E-DPGGH Data |Goded v HS-DSGH Gonfigured Yes - 16 220 46 745 76 2521 106 8525
EDFDCH Dato [EDOH =] EDFEOHOnemelfotes [ <] 17 229 47 776 77 2626 107 8878
18 239 48 809 78 2735 108 9246
ToH 19 249 49 842 109 9629
EOOHTTL [iime = batm Longtn [T 20 259 50 877 110 10028
s A 2w | o2 e n2 o8
DCH Payload Data  |PNOfix CRC Error Ingertion Correct v 23 293 53 991 113 11328
. 24 305 54 1032 84 3489 114 11797
W e | = 25 317 55 1074 85 3634 115 12286
26 331 56 1119 86 3784 116 12795
27 344 57 1165 87 3941 17 13325
- 28 359 58 1214 88 4105 118 13877
TTTOK Cancel
- — 29 374 59 1264 89 4275 | 119 14453
. . -
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Downlink DPCH

HS-PDSCH Timing

slot#olslot#1[Slot#2..

Taor 2560 chips
R —

Uplink DPCH

Slot %0 |

lot #1 | Slot#2 | Slot#3 | Slot#4 | Slot#5 | Slot#6 | Slot#7 | Slot#8 | Slot #9 | Slot #10; Slot #11| Slot #12

> T, 1,024 chips (4x256 chips)

3xTsor 7680 chips

(30x256 chips)

HS-PDSCH at UE

Uplink HS-DPCCH

HS-DPCGH  |ON

> Ts.poscy 5,120 chips (2

0x256 chips)

Tuer ~ 19200 chips

(75x256 chips)

-izsz 4B
-1252 48
Frzsz 4B

Power

Power

Power

I Pattern Setting File

Ch Code(3) 64.5F = 256 & Ti

mx256 chips
(20 - 4 + 30 + 75)x256
=121x256 chips

m= (Try 4i256) + 101

mingOffset

ACK Pattern | AGK_only |
COlvale 2 =

Ll

3xTsia 7680 chips

Trx air = 0, 256, ..., 38144 chips
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UL RMC for UE Transmitter Test
CCDF Simulation

' GGDF Graph Monitor

File Edit
Legend

© [ULAMGIZZkEps T
©  [HSDPAsuptestn
¢ [HSDPAsubtestz
©  [HSDPAsubtestz
*  [HSDPAsubtests
c
cor—

—

Gaussian Trace

RMC HSDPA

| Delete |
Sampling Points [20000000
ﬁ;gg;i"g [~ - +o99g0mm
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Cuick Add Mode Mause Interaction
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UL RMC for UE Transmitter Test
CCDF Simulation

' GGDF Graph Monitor

File Edit
Legend

© |UL_RMGC 12 2kbps T
 |HSUPAsubtest]
¢ |HSUPAsubtest2

RMC HSUPA [HSUPAsubtests

" |HSUPAsubtestd
|HSUPAsubtests
[

Gaussian Trace

| Delete |
Sampling Points [20000000
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Data Points 117734400
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Number of created frames

The MG3700A has two arbitrary waveform memories from which different waveform patterns can be output separately. It
is possible to add two signals, such as a desired signal + AWGN, using the baseband for output as one RF signal.

When using memories A and B individually as normal, the memory length may be insufficient for handling a waveform
pattern with a long period that is used in a receiver test. A long-period waveform pattern may be caused as a result of the
settings for SFN included in BCH, or the settings for HARQ Process Cycle when [PN9] is selected for the DCH data type.
This problem can be resolved by using the capacities of both memories A and B to generate a waveform pattern. This is
supported by switching memories A and B alternately as shown in Fig. B-1. Note that it is not possible to add two signals
such as AWGN and interference signals in this case.

If the data length is still insufficient using the above memory configuration, use the function to execute filtering processing
using the FIR filter of the hardware incorporated in the MG3700A as shown in Fig. B-2. If a filtered waveform pattern at
data generation exceeds the total capacity of memories A and B, this hardware filtering function is used to generate the
waveform pattern automatically.

However, waveform patterns used in this configuration cannot be used for interference signals because the number of
FIR filter taps is less than the normal waveform pattern. In this case, it is also not possible to add two signals, such as
AWGN and interference signals.

Memory (B)
- ARB Memory Ex- | FIR Fil- Used Max. No. | Addition of AWGN and

Fig.B-1 Pattern using FIR filter pansion Option ter Memory | of Frames Interference Signal
Installed Unused [AorB 2330 Enabled
f Aand B | 4660 Disabled
: / Used |AandB | A 27962 | Disabled
r

Memory (B) \ Not installed Unused | AorB 1165 Enabled
= SCH, CPICH, .

Chip data Aand B | 2330 Disabled
DPCH, etc. (3.84 Msamples/s) Used Aand B

A:- 13981 Disabled
Fig. B-2 Block diagram with FIR filter used B: 3495
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Table B-1  Maximum number of generatable frames for each condition

Number of downlink frames

. When SFN Cycle set to Short, and when number of frames after calculation does not exceed maximum number of
frames for unused FIR filter

Frames =
Least common multiple of I .
HARQ Process Cycle of fo? V\'/Li;y; iczgssscgﬁlgem;”e Least common multiple for
HSDPA 1 to 4 set to ON (or +"511" if any Data set to PN9 = | checkbox selected and [?] is X maximum TTI of TrCH and 2 if
Frame Number of Process 1" if no Data set to PN9 * multiole of 5 DPCH Data is TrCH
Setting File of HARQ that is 'Othp ise. "1" *Otherwise, "2"
ON) erwise,

11 [2] [3] [4]
. When SFN Cycle set to 4096 frames, or when number of frames obtained above exceeds maximum number of

frames for unused FIR filter
Frames for P-CCPCH in Memory A =

*"4096" if SFN Cycle set to 4096 frames
«"2" if SFN Cycle set to Short and all of HS-PDSCH 1 to 4 set to OFF

*Least common multiple for maximum TTI of TrCH and 2 if SFN Cycle set to Short, any HS-PDSCH set to ON, and DPCH Data set to TrCH
«"2" if SFN Cycle set to Short, any HS-PDSCH set to ON, and DPCH Data not set to TrCH

Frames for other channels in Memory B =

Least common multiple of

HARQ Process Cycle of fof \Alth?cly; §cZEsS§e'-t|tilrt1emFsile Least common multiple for
HSDPA 1 to 4 set to ON (or % | +"511"if any Data set to PN9 = | checkbox selected and [% is X maximum TTI of TrCH and 2 if
Frame Number of Process «"1" if no Data set to PN9 ‘ multile of 5 DPCH Data is TrCH

Setting File of HARQ that is vy -Otherwise, "2"

ON) ’

1] [2] [3] [4]
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Number of uplink frames

. When number of frames after calculation does not exceed the maximum number of frames for unused FIR filter
Frames =
/-"Pattern Cycle/5" if Pattern *"511" if any Data set to PN9 «"Maximum TTl among TrCHs «"Pattern Length" if HARQ
Setting File checkbox selected among valid Data Type set to ON" if UL-DPDCH is ON process setting file selected
while HS-DPCCH is ON, and «Otherwise, "1" and DPCH Data is TrCH *Otherwise, "1"
Pattern Cycle is a multiple of 5 *Otherwise, "1"

«"Pattern Cycle" if Pattern

Setting File checkbox is

[ CM | selected while HS-DPCCH is
ON, and Pattern Cycle is not
multiple of 5
+"3" if alt_ ACK_NACK_DTX
selected while HS-DPCCH is
ON

\-Otherwise, """

. When number of frames obtained above exceeds maximum number of frames for unused FIR filter
Frames for DPDCH/DPCCH in Memory A =
/—-“511" if UL-DPDCH or UL-DPCCH is ON, and any Data for UL- «"Maximum TTI among TrCHs set to ON" if UL-DPDCH is ON and
LCM | DPDCHIUL-DPCCH setto PN9 DPCH Data is TrCH
«Otherwise, "1" , +Otherwise, "1"

Frames for HS-DPCCH/E-DPDCH/E-EPCCH in Memory B =

DPCCH is ON, and Pattern Cycle is multiple of 5 or UL-DPCCH set to PN9
LCM «"Pattern Cycle" if Pattern Setting File checkbox selected while HS- «Otherwise, "1"
DPCCH is ON, and Pattern Cycle is not multiple of 5

«"3" if alt_ACK_NACK_DTX selected while HS-DPCCH is ON
\-Otherwise, """

— LCM() = Least common multiple for values in parentheses

MG3700A-E-F-6
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K-"Pattern Cycle/5" if Pattern Setting File checkbox selected while HS- «"511" if E-DPDCH or E-DPCCH is ON, and any Data for E-DPDCH M

N

Transmitter Requirements for HSPA UE

Table 5.2B.5: Maximum Output Powers with HS-DPCCH and E-DCH for test
Sub-testin Power Class Power Class 4 ]
table C11.1.3 [ Power Tol Power Tol
(@Bm) (dB) (dBm) (B
24 17737 ~ 2,727
22 37 2.7
23 27737 2.7
° O t t P 22 S35 T 2.7
utput Fower P 0 27

— HSDPA and HSUPA introduces a new uplink channels HS-DPCCH, E-
DPCCH, E-DPDCH.

— They is transmitted in parallel with DPDCH/DPCCH generating a multicode
transmission. Multicode transmission requires higher linearity for UE
transmitter RF parts due to the PAR increase. The 3GPP specifications
allow the UE to reduce the maximum output power for time slots when HS-
DPCCH or E-DPDCH/E-DPCCH is transmitted.

— The term 'cubic metric' (CM) is introduced as a measure for allowed power
reduction. The specifications allow reduction of the maximum output power
when the CM is increased due to use of parallel code channels over the
reference CM value of 1 (CM=1 for J5,=12/15, 4/ ,=24/15). Thus,
maximum power reduction (MPR) is calculated against the CM value of 1,
and the maximum CM value is 3.5, equal to the maximum allowed -2 dB
power reduction.

* CM is defined rounding upwards in 0.5 steps as:
CM = CEIL {[20 * log10 ((v_norm 3) ) — 20 * log10 ((v_norm_ref3) )]/k, 0.5}
— Where 'k is 1.85 when channelization codes are taken only from the lower half of the
code tree, otherwise 'k’ is 1.56, with ‘'v_norm’ representing the normalized voltage

waveform of the input signal and ‘v_norm_ref representing the normalized voltage
waveform of the reference signal (12.2 kbps AMR speech).
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Transmitter Requirements for HSPA UE

« Adjacent Channel Leakage Power Ratio (ACLR)
— ACLR specifies the amount of power allowed to leak into adjacent carriers.
It is the ratio of the RRC filtered mean power centered on the assigned
channel frequency to the RRC filtered mean power centered on an adjacent
channel frequency.
— If no reduction in power was allowed as PAR increases, it would be difficult
to maintain ACLR performance.

—

Spectral regrowth in nonlinear devices

-~ when PAR increases
’ N\
’ h //
/7 N\
s RGN
’ - ~oN
M N
| | | | |
-10 MHz -5 MHz fc +5 MHz +10 MHz
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Transmitter Requirements for HSPA UE

* Transmit Modulation

— Transmit modulation requirements do not have specific HSDPA-related
additions, but with HSUPA there are now similar issues to those of BS EVM,
which specifies how much a particular BS transmitter chain leaks power
between downlink channelization codes. This has been made tighter for
BSs using HSDPA due to the introduction of 16QAM.

— New modulation was not introduced in the uplink with HSUPA, so HPSK is
still being used. EVM with multicode transmission specifies how much
power leaks from one code to the other due to transmitter phase inaccuracy
even if the code channels remain orthogonal in an ideal channel.

— The DPCCH power level with SF256 is far below the power level of SF4 or
SF2 of the E-DPDCH. The smaller SF makes interference between parallel
E-DPDCHs more critical, because the processing gain is small and does not
help in suppressing interference. Existing EVM requirements are valid also
for HSUPA transmission.
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Receiver Requirements for HSPA UE

+  Sensitivity

— The sensitivity test is performed with the UE transmitter at full power (21
dBm or 24 dBm), as would most likely be the case at the edge of cell
coverage. This allows for leakage of transmitter power to the receiver band.
The sensitivity test is defined only for the 12.2 kbps voice reference test
channel.

» There are no HSDPA-specific or HSUPA-specific tests related to receiver
sensitivity.

— To achieve the required performance in the test case, quite large
attenuation is required between the transmitter and receiver. The signal
sent to the duplex filter in the UE is a higher power than the actual output
power, due to attenuation by the duplex filter itself. Separation between
transmitter and receiver must be achieved with both available duplex filter
separation and band pass filters in the transmitter chain.

» Note the example transmitter shown in the figure using intermediate frequency in
the transmitter section is only one of many possible solutions.

\ / Duplexer
y 4

@Interference

Receiver chain
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In-band BPF Mixer IF BPF

Receiver Requirements for HSPA UE

¢ Maximum Input Level

— Introduction of 16QAM makes it necessary to preserve more accurate
phase and amplitude information throughout the receiver chain. Otherwise,
16QAM performance is severely degraded. To avoid this, a specific test
case tests UE performance at the maximum input signal. This corresponds
to when the UE is close to the BS in an area using 16QAM. The test case
measures throughput to ensure proper HSDPA receiver chain operation at
maximum input level. This makes the test case applicable to all devices
supporting 16QAM. All UEs in Categories 1 to 10 can use this test case to
validate tolerance to high input signal levels. Additionally, there is a
separate test case using QPSK-only to test UE Categories 11 and 12.

— The HSDPA test case requires a throughput of 700 kbps with four codes
and transmission in every third TTI. For reference, the maximum throughput
with four codes and every third TTI is 960 kbps.

>K
E
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Receiver Requirements for HSPA UE

» Adjacent Channel Selectivity (ACS)

— ACS verifies how much higher the power level of the adjacent carrier can be
while the UE can still operate at its current frequency. The 3GPP
specifications require an ACS of 33 dB. In UE design, ACS is obtained by
the channel filter and baseband digital filtering.

Wanted signal WCDMA interferer -52 dBm (Case 1)

AT, -25 dBm (Case 2)

REFI,, +14 dB (Case 1): -92.7 dBm/3.84 MHz (Band 1)
REFI,, +41 dB (Case 2): -65.7 dBm/3.84 MHz (Band 1)

-5 MHz fc +5 MHz

Discover What's Possible™ Slide 179 /l n ri tsu

MG3700A-E-F-6

Receiver Requirements for HSPA UE

* Blocking

— In-band blocking verifies how high signal levels from carriers must be for the
UE to receive signals in the same frequency band. There are requirements
for different frequency offsets of 10 and 15 MHz. The 5 MHz offset case is
covered by the ACS test.

— Narrow band blocking is another set of requirements covering situations in
which a 2G narrowband system has been deployed in the same frequency
band. The requirement is valid for UMTS 850, UMTS 1800, or UMTS 1900.
The test signal is a GMSK-modulated signal with a central frequency that is
either 2.7 or 2.8 MHz from the WCDMA central frequency.

— If GSM and WCDMA BSs are co-located, the signals received at the UE are
on the same level, avoiding blocking problems. The blocking requirement is
only relevant when GSM and WCDMA are deployed without coordinated,
such as by different operators using different sites.

WCDMA interferer
Ry Wanted signal P ——

............... -
P REFI,, +3 dB: REFI,, +10 dB:

' -103.7 dBm/3.84 MHz (Band 1) -96.7 dBm/3.84 MHz (Band 1)
| | |

Wanted signal GMSK interferer
| -57 or -56 dBm

-15 -10MHz fc +10 +15 MHz -2.70r -28MHz fc +2.7 or +2.8 MHz
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Receiver Requirements for HSPA UE

* Intermodulation

— Intermodulation verifies the UE receiver tolerance of third-order
intermodulation product generated by two high-power signals that are 10
MHz and 20 MHz apart. This requirement is to maintain performance in the
case where several systems co-exist in the area. The test signal that is 10
MHz apart is a narrowband continuous wave signal while one that is 20
MHz apart is a wideband signal.
Additionally, there is a narrow band intermodulation test case for bands
where deployment with narrowband systems is most likely. In this additional
case, there are two narrowband signals with continuous wave signals that
are 3.5 or 3.6 MHz apart and GMSK-modulated signals that are 5.9 or 6.0
MHz apart.

CW WCDMA interferer

Wanted signal

Wanted signal C

W GMSK Interferer

. A ................. 46 dBm Aﬂ g
! REFI,, +3 dB: REFI,, +10 dB:
i H -103.7 dBm/3.84 MHz (Band 1) H -96.7 dBm/3.84 MHz (Band 1)
1 1 1 1
20 -10 MHz fc +10 +20 MHz -59-3.50r-6.0-3.6 MHz fc +3.5 +5.9 or +3.6 +6.0 MHz
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Receiver Requirements for HSPA UE

» Spurious Response

— Spurious Response verifies the tolerance to high-level interference signals
without undue degradation of receiver sensitivity. The interference
frequencies that the receiver may respond to are typically an image
frequency and an IF/2 (Half-IF) frequency.

— The image-reject filter upstream of the mixer rejects the image signal and
IF/2 signal.

» Note the example receiver shown in the figure using intermediate frequency in the

Image interferer (CW)

receiver section is only one of many possible solutions.
IF/2 interferer (CW)

44 dBm A
Wanted signal A Wanted signal
o REFI +3 dB:
-103.7 dBm/3.84 MHz (Band 1)
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