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What is TD-SCDMA?

«  TD-SCDMA (Time Division Synchronous Code Division Multiple
Access) is one of the five IMT-2000 standards accepted by the ITU.

* The radio access interface of the UMTS (UTRA) comprises two
standards for operation in the FDD and TDD modes.

+ 3GPP standardizes three systems:
» W-CDMA UTRA FDD

» TD-CDMA UTRA TDD-HCR (High Chip Rate / Higher Chip Rate)
*  3.84 Mcps, 5 MHz bandwidth / 7.68 Mcps, 10 MHz bandwidth

» TD-SCDMA UTRA TDD-LCR (Low Chip Rate)
1.28 Mcps, 1.6 MHz bandwidth

IMT2000 Terrectrial
Radio Interfaces
| . .
ired spectrum E
TDD unv.ueamm/ S
IMTDS IMTHMC IMT-TC IMTSC IMTET
NCOMAL coma200) UTRA TDO [t BT

Fon et T S Freduency
Direct i | TimeCote | | gnde Tim

NS N

CDMA TDMA FDMA
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UTRA/TDD Frequency Bands

Operating Bandwidth Uplink/Downlink
Band [MHz] [MHz]

a 20 + 15 1900 — 1920 China
2010 — 2025

b 60 + 60 1850 — 1910
1930 — 1990

C 20 1910 — 1930

d 50 2570 — 2620
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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 2.8 Mbps.
» HS-DSCH

— HARAQ for downlink

— Fast BTS downlink scheduling

— Shorter downlink TTI

— Higher order and adaptive modulation

Discover What's Possible™ Slide 5 /'I n rl tsu
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HSDPA UE Capabilities (Categories)

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

Category Maximum Maximum Maximum Achievable
Number of HS- | Number of HS- Number of Maximum Data
PDSCH Codes PDSCH Transport Rate
per Timeslot Timeslots per Channel Bits [Mbps]
TTI per HS-DSCH
TTI

1 12 5 7008 1.4
2 12 5 7008 1.4
3 12 5 7008 1.4
4 16 5 7008 1.4
5 16 5 7008 1.4
6 16 5 7008 1.4
7 12 5 10204 2
8 12 5 10204 2
9 12 5 10204 2
10 16 5 10204 2
11 16 5 10204 2
12 16 5 10204 2
13 16 5 14034 2.8
14 16 5 14034 2.8
15 16 5 14034 2.8
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Mapping of Transport Channels onto Physical
Channels

Transport Channels Physical Channels
— DCH ——————— - DPCH Dedicated Physical Channel
- BCH ————— - P-CCPCH Primary Common Control Physical Channel
- PCH 7 — S-CCPCH Secondary Common Control Physical Channel
— FACH - PICH Paging Indicator Channel
- MICH MBMS Indication Channel
- PLCCH Physical Layer Common Control Channel
— RACH ~——— - PRACH Physical Random Access Channel
— USCH — — PUSCH Physical Uplink Shared Channel
— DSCH ——— - PDSCH Physical Downlink Shared Channel
— DwPCH Downlink Pilot Channel
- UpPCH Uplink Pilot Channel
- FPACH Fast Physical Access Channel
- HS-DSCH ——————— — HS-PDSCH ;4 speed Physical Downlink Shared Channel
- HS-SCCH Shared Control Channel for HS-DSCH
— HS-SICH Shared Information Control for HS-DSCH

Discover What's Possible™ Slide 7 A n rl tsu
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Basic Physical Channels

DwPCH
P-CCPCH
S-CCPCH

PICH

DPCH

L PRACH
UpPCH

i

DPCH

=]

Discover What's Possible™ Siide 8 /‘I n ri tsu

MG3700A-E-F-10




HSDPA Physical Channels

HS-SCCH
HS-PDSCH

HS-SICH

= (DPCH)

/

i

==

I
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Frame, Burst

10 ms
Frame #i Frame #i+1
6,400 chips 5ms R _
Subframe #1 Subframe #2
RIS BBAChIDS B75US s
. SRS PIDER
{ Timesiot #0 Timesiot#1 4 | | Timestot#2 4 | § Timestot#3 4 | § Timesiot#4 4 | § Timesiot#5 4 | § Timesiot #6 §
Data symbols Midamble Data symbols GP
352 chips 144 chips 352 chips 16
........................................................... v
"""" . Spreading factor (Q) Number of symbols (N) per data field in Burst
GP | sync-DL GP SYNC-UL GP i
32 64 chips 96 chips 128 chips 32 ii
DWPTS ) UpPTS i 1 =
96 chips 75 us 160 chips 125 us

* Example

T f Ao 7]

symmetric DL/UL allocation

— DwPTS:Downlink Pilot Time Slot . N
— UpPTS: Uplink Pilot Time Slot 3
T JoPTS: Upink P ENIEAEARIRARERY

asymmetric DL/UL allocation
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Mapping of Transport Blocks onto Physical
<o, Bearer o e

Transport Block(s)
Coded Bits

ode

C
1
2
3
4
5
6
7
8

9

10

1"
12
13
14
19
16

0123456/0123456 0123456/0123456 0123456|/0123456 0123456/0123456
TS#
Subframe Subframe Subframe Subframe Subframe Subframe Subframe Subframe

#2n #2n+1 #2(n+1) #2(n+1)+1 #2(n+2) #2(n+2)+1 #2(n+3) #2(n+3)+1
Frame #n Frame #n+1 Frame #n+2 Frame #n+3
Discover What's Possible™ ) A 't
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Downlink Physical Channels

« Common Channels

» DwPCH is a synchronization channel that is equal to the
DwPTS. It is transmitted at each subframe with an antenna
pattern configuration which provides whole cell coverage.
Furthermore it is transmitted with a constant power level that is
signalled by higher layers. The SYNC_DL code is not
scrambled.

» 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 the outstanding paging messages on the Paging
Channel (PCH).

e rossble Siide 12 Zinritsu




Downlink Physical Channels

«  Common Channels

» FPACH is used by BS to carry (in one burst) the
acknowledgement of a detected signature with timing and power
level adjustment indication to a UE. It uses of one code with SF
16, so its burst is composed of 44 symbols. The spreading code,
training sequence, and timeslot position are configured by the
network and signalled on the BCH.

» PDSCH is a shared channel across all users requesting packet
data services. Each cell may support one or more PDSCHs. The
theoretical peak data rate is about 2 Mbps.

» MICH is a physical channel used to carry the MBMS notification
indicators. The UE may use multiple MICH within the MBMS
modification period to make decisions about individual MBMS

notification indicators.
— MBMS: Multimedia Broadcast and Multicast Service

Discover What's Possible™ Slide 13 /'I n rl tsu
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Downlink Physical Channels

«  Common Channels

» 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. It uses 16QAM modulation.

» HS-SCCH is a control channel associated with HS-PDSCH. It
conveys the HS-PDSCH allocation information, including the
user identity, SF, and modulation scheme.

« Dedicated Channels
» DPCH is the dedicated physical channel for transport of
information between the network and UE using a dedicated link
on the physical channel.

Discover What's Possible™ Slide 14 /‘I n ri tsu
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Uplink Physical Channels

«  Common Channels

» UpPCH is a synchronization channel that is equal to the UpPTS.
It is sent by the UE. It is used for BS to determine the received
power level and timing. The SYNC_UL code is not scrambled.

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

» PUSCH is used to carry bursty traffic for packet transmission.

» HS-SICH 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).

Discover What's Possible™ Slide 15 /'I n rl tsu
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Uplink Physical Channels

* Dedicated Channels
» DPCH is the dedicated physical channel for transport of
information between the network and UE using a dedicated link
on the physical channel.
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Timeslot Formats for Downlink QPSK

Spreading || Midamble Nreci Nss & Ntpc || Bits/slot || N N N
Factor length code word (bits) (bits) field(1) field(2)
(chips) (bits) (bits) (bits)
16 144 0 0&0 88 44 44
16 144 4 0&0 86 42 44
16 144 8 0&0 84 42 42
16 144 16 0&0 80 40 40
16 144 32 0&0 72 36 36
16 144 0 282 84 44 40
16 144 282 82 42 40
16 144 8 282 80 42 38
16 144 28&2 76 40 36
16 144 282 68 36 32

of|~floffofls ol lo

©
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Timeslot Formats for Uplink QPSK

— — — —
Slot || Spreading || Midamble ]| Nrrci || Nss& Nrec || Bits/siot || Noatasiot || Neataiata Spreading || Midamble ]| Nreci || Nss& Nrec || Bits/slot | Nostsiot || Nastwcsts | Neataiata
F°;“a' Factor ':;“ig:‘ codewera (bits) (bits) el Factor length | codevora ||~ (bits) (bits) fald(1) feld(2)
L t_zL)_ |_(bits) - - - QT)_ ‘chlpsi ‘bltsi _— ‘hllsi ‘blts‘
- 4 = = 44 0 70 704 352 352
> > = - 44 4 0 70 702 350 352
4 = = = 24 0 70 700|350 350
2 = = = 44 16 0 70 696 348
4 = = = 2 24 32 70 688 344 Y
44 70. 700 352
4 4 g 1 62 I y 70 698 350
L 1 58 80 4 I 70. 696 350
g 1 15 88 = 44 70 59 348 4
S 4 32 88 __| |36 24 70: 634 344
2 7 88 24 0 70 67 352
4 0 7 86 24 4 70 67 350
2 0 7 7 56 44 8 704 668 351
- G = o o m 16 704 664 34
= = = o m 44 32 704 656 34
4 0 7 72 88 44 0 40 408 701
4 4 7 70 86 44 0 40 406 702
4 8 7 68 86 44 0 401 404 702 702
B 4 16 7 o4 84 24 16 0 20 400 700 700_]
9 4 32 7 56 80 44 32 401 392 696 696
4 0 y 7 68 88 24 0 20 204 704 700
4 4 4 7 166 86 4 2 20 402 702 700
4 8 4 7 164 86 I a 20 400 702 98|
4 16 4 Z 160 84 24 16 20 96 700 696
4 32 4 76 _I_152 20 44 32 201 388 696 692
4 52 44 3 408 | 1344 704 640
26 4 352 44 4 3 40 2 702 640
27 2 352 44 32 40 0 702 638
e - G oo - = I 16 32 20 6 700 636
2 4 32 352 68
4 0 352 4 7
4 4 352 4 74
4 14 8 352 4 74
4 12 16 352 7
4 4 14 32 352 68
4 12 0 352 7
4 14 4 352 74
7 4 14 8 352 74
g 4 14 16 352 328 [z
9 4 14 32 352 320 6
— — — =
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Timeslot Formats for Downlink and Uplink 8PSK

Spreading
Factor

Midamble
length
(chips)

Nss & Ntpc
(bits)

Nrrci
code word

(bits)

Bits/slot

Naatasdata
field(1)
(bits)

Noatarsiot

(bits)

Ndataidata
field(2)
(bits)

144

0&0

2112 1056

1056

144

0&0

2109 1053

1056

144

0&0

2106 1053

1053

144

0&0

2100 1050

1050

144

0&0

2088 1044

1044

144

38&3

2106 1056

1050

144

3&3

2103 1053

1050

144

3&3

2100 1053

1047

of~floffofsffefiof-leo

144

3&3

2094 1050

1044

144

3&3

2082 1044

1038

144

48 & 48

2016 1056

960

144

48 & 48

2013 1053

960

48 & 48

2010 1053

2004

Discover What's Possible™
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Midamble

* The data fields are separated by a midamble that is used for channel

estimation.

» The midamble is used for both channel equalisation and coherent
detection at the receiver. It reduces the user data payload.
* The scrambling code and basic midamble code are broadcast and
may be constant within a cell.
» The same basic midamble code is used throughout the frame.
* The midambiles, i.e. the training sequences of different users, are
time-shifted versions of one periodic basic code. Different cells use
different periodic basic codes, i.e. different midamble sets.

Code c(N) Code c(N)
Midamble
Code o2) m(1) Code o2)
Code c(1) Code 1
X Data symbols Midamble Data symbols GP
Timesot 352 chips 144 chips 352 chips 16
Discover What's Possible™ /‘I 't
Slide 20 nricsu
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Midamble

MG3700A-E-F-10

* Association between « Code Allocation
Midambles and Channelisation
Codes for K=8
m? -¢," Code Associated Codes
m® - cg“’{ Group
m? -¢, @ SYNC-DL SYNC-UL Scrambling Code Basic Midamble Code
m(i) -c (1), 1D D 1D 1D
4 m? ¢ @ Group 1 0 0.7
mm - Cg(z’{ ©
leI - cmw
m" - 02(1; Group 2 1 8..15
mm - cm(s)
mm - c&(ﬁv{
mm - C‘GIGJ‘
m(:h - LZJ
mW - cmﬁ)
m? - CB(M{ Group 32 31 248...255 124 24
e, = -
—m"-¢,® 127 27
m(5l - cﬁ(ﬁ)
me - ca‘f"{
m(ﬁl - c‘s(m)‘
m(S) - m
m{ﬁ) - cm(H)
me - cﬂ(ﬁ»{
m(ﬁl - 0‘6(12)‘
9 - .
mee m? - ¢, k: User number
m” -ca”’{ m(k> 1to K
o6 m? - ¢, K: Maximum users
m? - e 2,4,6,8,10,12, 14, 16
mlBI - c&(s){ °
m® - ¢, ) k: Channelisation Code number
Secondary channelisation codes are marked with *. CQ 1toQ
In timeslot 0 the number of midambles K=8. Q: SF
In all of the other timeslot, K is individually configured from higher layers. 1,2,4,8,16
Discover What's Possible™ ) /'I n ri tsu
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TFCI

TFCI (Transmission Format Combination Indicator) is used to

indicate the combination of used transport channels in DPCH and is
sent only once per frame. TFCI uses in-band signalling and has its
own coding. The number of TFCI bits is variable and is set at the

beginning of the call.

TFCl is always present in the first timeslot in a radio frame for each

CCTrCH (Coded Composite Transport Channel).

»

TFCl is transmitted in the data parts of the respective physical channel,

meaning that TFCI code word bits and data bits are subject to the same

spreading procedure.
»
and respective data fields.

TFCI code word bits are equally distributed between the two subframes

15t partof TFCI code word 2 partof TFClcodeword 3w partof TFCIcode word 4 th partof TFCIcode wprd 18 TFCI code word . bols 3 of TFCl e »d d TPC,
part part o n partof i partof TECI |d " mbo w T nmm e word
1 Time slot x (864 Chips) r\‘ ime slotx (864 Chips) } Time slot x (864 Chips) )'— slotx (864 Chips) )4’
bt ‘ bt bt ‘ bt
Radio Frame 10ms Radio Frame 10ms
in case of no TPC and SS in case of TPC and SS
H I H ™ H
Discover What's Possible /‘Inrltsu
Slide 22
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TPC

*  TPC (Transmitter Power Control) is transmitted in the data parts of
the traffic burst in uplink and downlink.
* For every user, the TPC information is transmitted at least once per

subframe.
SS symbol@\ TPC symbol(s)
~= /
Data symbols ‘ Midamble | ‘ Data symbols aP
<>
144 chips
< N,
< >
864 Chips

« The length of the TPC command is one symbol.
+ TPC bit for QPSK

brpc TPC id | Meaning
0 '‘Down’ Decrease Tx Power
1 'Up' Increase Tx Power

» TPC bit for 8PSK

TPC Bits TPC d
000 'Down’ Decrease Tx Power
110 ‘Up' Increase Tx Power

vomoonm e Slide 23 /inritsu

SS

« SS (Synchronisation Shift) is transmitted in the data parts of the
traffic burst in downlink and uplink.

* For every user, the SS information is transmitted at least once per
transmitted subframe.

« SSis utilized to command a timing adjustment by k/8 x Tc.
— Tc:1.28 Mcps ' =781.25 ns

SS symbol@\

Data symbols ‘ Midamble ‘ Data symbols aP
144 chips
< N,
< >
864 Chips

* The length of the SS command is one symbol.
» SS bit for QPSK

SS Bits SS Meaning
00 'Down’ Decrease synchronisation shift by k/8 Tc
11 'Up' Increase synchronisation shift by k/8 Tc
01 ‘Do nothing’ No change

» S8 bit for 8PSK

S8 Bits Ss d
000 'Down' Decrease synchronisation shift by k/8 Tc
110 ‘Up' Increase synchronisation shift by k/8 Tc
011 ‘Do nothing’ No change

@ szcé’iﬁngfff SSSib'EW Slide 24 /Inl'll:SU




BS Test

3GPP TS 25.142 (Release 7)

6 Transmitter
7 Receiver
8 Performance requirements
ponics Interference
T Signal f cw AWGN
est Signal Others
Generator Generator Generator | Generator
with BERT
Spectrum
6.7 Transmit intermodulation MG3700A Analyzer
Circulator
7.2 Reference sensitivity level
7.3 Dynamic range *
R Adjacent ChanneT Se l €SY *
Blocking characternstics * IZ\Q(GBEZGQZB
MA1612A
. — . or 3 GHz
7. Intermodulation characteristics MG3700A MG3642A Combiner
2.08 GHz
8.2 Demodulation in static propagation conditions *
MA1612A
3 GHz
8.3 Demodulation of DCH in multipath fading conditions MG3700A :‘;’“d*’i'r"‘;’
Simulator

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

vomroonerro Side 25 /inritsu

Receiver Test Setup Example

Reference clock
Wanted Signal Generator

Start trigger
(+ Interference Signal Generator) 99
(+ CW Generator) ' : Received DTCH data
s - - )
(+ AWGN Generator) * CEE|
BER Tester : Clock
MG3700A (== =L ETI)]

o

Terminator
(MP752A) =8 o

Combiner
CW Generator B
(MG3692B) . j-|: |5 ]g., s

(MA1612A)

— Start trigger
 Front panel [Start/Frame Trigger] Input
— 40 ms x n clock
— Reference clock
Use only one.
» Rear panel [Baseband Ref Clock] Input
— 1.28 MHz, 2 x 1.28 MHz (2.56 MHz), 4 x 1.28 MHz (5.12 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

e rossble Siide 26 Zinritsu
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Timing Synchronization

« Start trigger delay

Setup Example

» Set the timing at which the BS can receive UL RMC.

DCCH DCCH [
DL DCH DTCH [ DTCH DTCH [ DTCH [
DPCH Frame Frame | Frame | Frame Frame | Frame | Frame | Frame (

Subféame Subféame ’ Subféame ’ Subféame

Subféame Subféame ‘ Subféame ’ Subféame

r r
Trigger _I : : :

DCCH [

UL DCH DTCH [ DTCH [

4 1 frame 3 frames
Trigger  Delay: 0 chip Delay: 19,200 chips
Discover What's Possible™ i
Slide 27 /inritsu
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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

Discover What's Possible™

MG3700A-E-F-10 Slide 28

Setup Example

AR 1920000 chip

Frec

"2 010 800 000 0o

Detail Information

/|nrit
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Scrambling Code Synchronization
Setup Example

* Scrambling code
» Each basic midamble code is associated with a cell-specific complex
scrambling code.
— Created from 16-bit long complex scrambling sequences
» Applies to scrambling (spreading)
+ Set the scrambling code and basic midamble code to BS.

-0
Code Associated Codes
Group
SYNC-DL SYNC-UL Scrambling Code Basic Midamble Code
1D 1D D 1D
g'Gr'ou'p'f"" -
2 2
3 3
Group 2 1 8...15 4 4
5 5
6 6
7 7
Group 32 31 248...255 124 124
125 125
126 126
127 127

Discover What's Possible™ Slide 29 /'I n rl tsu
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Wanted Signal Setup Example

Test

— Receiver
excluding
Dynamic range

* UL RMC 12.2 kbps

Detail Information

Tine Slot : Burst(Ki2) Trace  : Subframe Setting power level is the Mean power.
Threshold : -10.0dB
[dB] Filtered Hean Power:
835.0p¥  -0.78dBn
r:

e Mean power is the power in a bandwidth of at least (1+a) times 1.28 MHz chip rate.

offil;ﬁgg?“_' -22dBn The measurement period is a transmit timeslot excluding the guard period

828 .6p¥

RRC filtered mean power is the power measured through a root raised cosine filter

with roll-off ¢=0.22 and 1.28 MHz chip rate bandwidth.

For a perfectly modulated signal,
RRC filtered mean power = Mean power - 0.246 dB

Teaplate Type : Off 6800[chip]

Discover What's Possible™ Slide 30 /‘I n ri tsu
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Wanted Signal + Interference Signal
Setup Example

Test

- ACS

— Blocking characteristics
— Intermodulation

characteristics
UL RMC 12.2 kbps
+ ACS: 1.6 MHz offset
Blocking: > 3.2 MHz offset
° |nterfel'el’ Intermodulation:6.4 MHz offset Unsupported interference signal pattern

» Set Frequency offset.
— -31.9872 ~ +31.9872 MHz

Discover What's Possible™ Slide 31 /'I n rl tsu
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Interference Signal

The interference signal is equivalent to a continuous wideband
CDMA signal with one code of chip frequency 1.28 Mcps, filtered by
an RRC transmit pulse-shaping filter with roll-off o = 0.22.

Discover What's Possible™ Slide 32 /‘I n ri tsu
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Wanted Signal + AWGN Setup Example

Test
— Dynamic range

* UL RMC 12.2 kbps

+

+ AWGN

Test

— Performance requirements

* UL RMC 12.2 kbps

— DPCHo multiplexing

* UL RMC 64 kbps

— DPCHo multiplexing

* UL RMC 144 kbps

— DPCHo multiplexing

UL RMC 384 kbps

+

21 MG3T00A 201
Freq. (Memoryfl)

2 010 800 000 .0

BBref:Int  [@Src:Int  PLSmod:Int

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

Constant Variable Variable Static

Test Number — 1dB] BLER
- AWGN ; =t
» loc [dBm/1.28MHz] : os
3 0.
4 oo
Discover What's Possible™ Slide 33 Anritsu
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DPCHo

DPCHo simulates an individual intra-cell interferer that is equivalent
to a valid UTRA TDD signal with SF 8, using the same time slot(s) as
the wanted signal and applying the same cell-specific scrambling

code.
Parameters Unit Test1 Test 2 Test3 Test4
Number of DPCH, 4 1 1 0
Spread factor of DPCH, 8 8 8
DPCH, _E, dB 7 -7 7 _
107
loc | _Wide Area BS dBm/1,28 MHz -91
| Local Area BS dBm/1,28 MHz -77
Information Data Rate Kkbps 12,2 [ 64 [ 144 [ 384
Test BLER Number of Power of each Parameters of the wanted signal
Number objective DPCH, DPCHy measured
at the BS antenna | DPCH SF Power measured
connector [dBm] at the BS antenna
connector [dBm]
Wide Local Wide Local
Area BS | Area BS Area BS | Area BS
1 107 4 -97.4 -83.4 DPCH1 8 -97.4 -83.4
2 107 1 -98.9 -84,9 DPCH1 2 -92.9 -78.9
10° 1 -98.4 -84.4 DPCH1 2 -92.5 -78,5
3 107 1 -98.3 -84,3 DPCH1 2 -92.3 -78.3
10” 1 -98.1 -84,1 DPCH1 2 -92.1 -78,1
4 107 0 - - DPCH1 8 -97.5 -83,5
DPCH; 2 -91.5 -77,5
10” 0 - - DPCH1 8 -97.4 -83.4
DPCH, 2 -91.4 -77.4
Discover What's Possible™ ) /‘I n ri tsu
Slide 34
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UL RMC 12.2 kbps

Tine Slot : Burst(K:2) Trace  : Code Domain
Threshold ; -30.0d8
. 1 Frequency :
time slot #3 time siot #4 time slot #5 time slot #6 2 010.800 000 O HHz
Frequency Error :
g 2 . 0.0
g Hean Par
N CCI/SE :
CH) 7 \ Time Horker
nformation bits — PN8 stage N slot CH/SF
- 0000 Signal : O
— 0101: No power control Code Donain
— 0101: No shit Power
-0 Error
- MID=0 P
time slot 20 | S% ':—"| | time slot#1 | time slot#2 | time slot #3 | time slot #4 | time slot #5 | time slot #5

/ ~ . - Tine Slot : Burst(K:2) : Code Domain

S ) Threshold : -30.0dB

Frequency :
- . — 2 010.800 000 0 Hiz
! . - F E g
e o S| =] 0 [ B
) TPC (4 birs) — 0101: Mo power control smichrgPori. | ot [ G2wcs C210CE 18k
35 (4 bits) — 0101: Noshift DE -58.50 dB
Scrambling Code  — 0 CCH/SF : 4/16 >
Midamble Code -
) Channelization Code — Marker
DPCHO (DPCHZ to DPCHS) 4 chamnels g%ﬁ:l 0n0/ 8
) Interface. — C(B.2.G(8.3.C (2. 4. C{8.5) Code Donain
P -6.98
Error
Parameter Value
Information data rate 12.2 kbps Sob e
RU’s allocated 1TS (1*SF8) = 2RU/5ms
Midamble 144
Interleaving 20 ms
Power control 4 Bit/user/10ms
TFCI 16 Bit/user/10ms
Synchronisation Shift (SS) 4 Bit/user/10ms
Inband signalling DCCH 2.4 kbps
Puncturing level at Code rate 1/3 : DCH of the 33% /33%
DTCH/ DCH of the DCCH

vomoonm e Slide 35 /inritsu

UL RMC 12.2 kbps

omain DTCH ocon
N\, N\,
- s o e
" w [ = @ =
N AN \
Puncturing Level: Puncturing Level Fato Moty
4RU=88"4=352Bits RU =88 * 4= 352 Bits. ‘ate Matching
oo
AN
w ol [ (o] [ o] [ = =]
AT i i

e rossble Siide 36 Zinritsu
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UL RMC 64 kbps

Tine Slot : Burst(X:2)
Threshold : -30.0dB
1

time slot #0 3,."3 =3 P’JTFG time slot #1 time slot #2 time slot #3 | time slot #4 time slot #3 | time slot #5

!
4
DPCH (DPCH) - _
1}, DTCH information bits — FNG stage - —
2) TFCI (4 bits) =0 J— Time: o m (1) o d;cf]
3) TPC (4bis) — D1D1: No power contral " slot c5 s
4) 55 (4 bis) ~ 0101: Noshift
£) Scrambing Code  —
§) Midamble Code  — MD=0.K=2.k=1
7) Channelization Code — C (2.
DPCHO (DPCH1) 1 channs!

) Interface —= C(8 5)

Tine Slot : Burst(X:2)
Threshold : -30.0dB

Parameter Value
Information data rate 4 kbps
RU's allocated 1TS (1*SF2) = 8RU/5ms
Midamble 144
Interleaving 20 ms
Power control (TPC) 4 Bit/user/10ms
TFCI 16 Bit/user/10ms
Synchronisation Shift (SS) 4 Bit/user/10ms
Inband signalling DCCH 2.4 kbps

DTCH / ¥ DCH of the DCCH

Puncturing level at Code rate: 1/3 DCH of the 32%1/0

Trace : Code Domain

Frequency :
2 010.800 000 0 Mz
Frequency Error :
0.0

Marker
CH/SF
Signal

Code Domain

ower
Error

Scramble
Mid ID

: Code Domain
Frequency :

2 010,800 000 0 iz
Frequency Error :
0.0

Code Domain
Power

Scramble
Mid ID

Discover What's Possible™
MG3700A-E-F-10
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UL RMC 64 kbps

[ Menng ]

] DTCH [ = ] ] = ] oo

N, AN S
oz e R0
@] ] |
| ‘ ‘ ‘ 1950 ‘ ‘ 1950 ‘

Punctuing Level 0%

16RU =88 16 - 1408 Bis avaiatle 16RU =88 16 - 1408 Bis avaiable
G T8 bt G Ta08 bt
B T B it
“ant e -ai
ss anit ss anit
“Signaiing oot ~Signaiing oot
g o 2060 g o Tanbe

p—
124

e | - |
o= o o] [ [

[Pryeal Crammel Wageing

04 04 04 04

St sogmeniation sFe2

Discover What's Possible™
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UL RMC 144 kbps

Tine Slot : Burst(X:2) Trace : Code Domain
Threshold ; -30,0dB
[ap1 Frequency :
time slot £0 ‘&'1“3 co| g | meslot#1 | timesiot#2 | time slot#3 | time slot#4 | time slot#5 | Gime slot #6 | L Xy I3
- - 0.

- ;/.\

N\ e [ 1 o C1_Jary
DPCH [DRCH) \ s —rg m (1) T 15 chies]
1] DTCH INformation bits — PN3 stage \
Y]

Harker
CIV/SF

) TFCI {4 oits) Siamal :

3) TPC (4 bits) —» 0101: No power control Code Dosain

2) 552 bits) — 0101: No st Power

5) SoambingCods - O Error

§) Midamble Code -+ MD-0 K=2 k=1

7) Channelizaion Code — C (3, 1)

DEGHA (BFCHT) 1 channes

1) intemace - s hsit;l(;anlnﬁle
Tine Slot : Burst(K:2) : Code Domain
Threshold : =30.0dB
Parameter Value LdB] ELCqUEnCyR:
2 010.800 000 0 Hiz
Information data rate 12.2 kbps Frequency Error :
RU’s allocated 1TS (1*SF8) = 2RU/5ms o g[']g iz
n ppm
Midamble 144 —
Interleaving 20 ms
Power control 4 Bit/user/10ms
TFCI 16 Bit/user/10ms
Synchronisation Shift (SS) 4 Bit/user/10ms ) 8
Inband signalling DCCH 2.4 kbps Cra il
Puncturing level at Code rate 1/3 : DCH of the 33% /33%
DTCH/ DCH of the DCCH

Scramble
Mid ID

Discover What's Possible™ )
MG3700A-E-F-10 Slide 39

UL RMC 144 kbps

tormation Data a0 DTCH zs00 E ocen
CRC attachement 2080 1 2680 16 100
Turbo Coding 113 (1440216738688 | (144020161 358008 | e [e]
P ; e
e T2 oy I P
| 1
15 ntarioaving 7000/ 20ms | 70054/ 20ms. | 24000
| T
RF-Sogmentaton ) il 4350 | 550 il ) |
3 \ N \
[—
4050 bt purcured 02712 43801 puncres 02712t -
Puncting Level38% Puncting Love 3% e
2RU =88 32+ 2016 s avalble 22U 88" 32 - 2516 Bt avaiaie d
= D =3 ]
Tror 2o ol 2o
e I Tee an
ss ot ss oo
S £ Soning ET
puncurng o ot puncurng o o

Senvico Multploxing

Rp—

TR, TPC ana 55

Physical Channel Mapsing

Siot soqmertation -
imesios

Discover What's Possible™ Slide 40 /‘I n ri tsu
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UL RMC 384 kbps

Tine Slot
Threshold
1

[dB

time slot #0 ‘;'1% =

ime slot #1 time slot #2

time slot #3 | time slot #4 | time slot #5 time skot #6

C1 | ‘ C1
DPCH [DRCH) S0l m (1)
1) DITCH Information bits — PNS stage €5 cs
2
3: ) - :m: Mo power control
4) 55 (4 bits) —+ 0101: No shift
5) SoambingCods O
§) Midamble Code = MD=-0 K=2 k=1
7) Channelization Code —
Parameter Value
Information data rate 384 kbps
RU's allocated 4TS (1*SF2 + 1*SF8) =
40RU/5ms
Midamble 144
Interleaving 20 ms
Power control (TPC) 16 Bit/user/10ms
TFCI 64 Bit/user/10ms

Synchronisation Shift (SS)

16 Bit/user/10ms

Inband signalling DCCH

Max. 2.0 kbps

Puncturing level at Code rate: 1/3 DCH of the
DTCH / Y. DCH of the DCCH

MM% 112%

Tine Slot

[dB

: Burst(X:2)

: —30.0dB

: Burst(X:2)
Threshold : -30.0dB
1

Trace  : Code Domain
Frequency :
2 010.800 000 0 Mz
Frequency Error :
0.0

Marker
CH/SF
Signal

Code Domain
Power
Error

Scramble
Mid ID

: Code Domain

Frequency :
2 010.800 000 0 Hiz
Frequency Error :
0.0

Code Domain
Power
Error

Scramble
Mid ID

Discover What's Possible™
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UL RMC 384 kbps

Rate Matching

Service Multiplexing

2% Interieaving

TFCI, TPC and S

Physical Channel Mapping

r—— s wo_| DTCH [ w o [ oo | ocon
wo o[ w0 [w] wo ][ w0 [w] o [n)
o Gotig 13 o orarazsie ooy s
< -
/ (112+8)°2=240
A / A /
R Seqmeniaion v [ ] v || |
\[ \ N

11580 bit punctured to 6891 bit
Puncuring Level: 41%
80 RU = 88 * 80 = 7040 Bits available

11580 bit punciured to 6891 bit
Puncturing Level
80 RU = 88 80 = 7040 Bits available

41%

gross 7040 bit gross. 7040 bit
TFCl -64bit -TFCI -64bit
-TPC - 16 bit -TPC. - 16 bit
-ss - 16 bit -ss - 16 bit
 Signaling 53 - Signalling 53
puncturing to 6891 bit puncturing to 6891 bit

Puncturing Level: 12%
Rate Matching (212)

St segmentation  SF=8
4 Timesiots

sF=2
4 Timeslots

Discover What's Possible™
MG3700A-E-F-10
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UL RMC Parameters

Marker 1 Frame clock
Marker 2 Subframe clock
Marker 3 RF gate

RMS for single phase of 1Q 1157

1Q output level I’ +0* =320 mV

Discover What's Possible™
MG3700A-E-F-10

Slide 43 /inritsu

AWGN

AWGN (Additive White Gaussian Noise) simulates interference from

other cells.

*  The minimum bandwidth of the AWGN interferer is 1.5 times the chip
rate: 1.92 MHz = 1.5 x 1.28 Mcps

* The flatness across this minimum bandwidth is within £0.5 dB, and
the peak to average ratio at a probability of 0.001% exceeds 10 dB.

HS8600A
< CCDF C(HSDPA) >>

Delta Marker(Meas—Gauss))
-0.03dB

20[dB1

Ch 9600CH  Level :
Freq : 2010.8000001Hz Offset 0.00dB jorrection

Discover What's Possible™
MG3700A-E-F-10

Gooss /inritsu
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AWGN  Setup IQproducer

Iz ANERL

P4 WGIBPTQ: [ TD-5COMANMKETODN AF - e@EetE
LY [ rme2 2k bs ulwwi
i I0producer for MG3700 Ejﬁ(f\a}jijyz(“, l

File System Iransfer & Settine  Simulation | He r =jrme1 2 oo

= | rmcfidk_oens bs ulwi
F2ho?  [Elrmosdk oons e i Any one
[l e 4k
f rme 44k

R | mesadk s ulew i
- e384k ue_dlwi

M| AWGN Generator E‘E| o ]';’Jg_& %mc—;m:e_:s_::ww

.. ) rme=10code bs_dlwyi
[ Goupled Pattern File: [CworkiMG 3700devnlioadPackageTD-SCOMANMX: w 1 [Erme-F-OCPOH bs dlmvi
g IR R
A
Btizi=d] Sl EY 128 iz — AN ek oo e sl El o)
F7{OEAD:  [Data FilesGmwid =] Feoth
AN W (B} i Wanted Signal B (4)
Sampling Rate;
X GODF Graph Monitor EED)
AWM BW (B) 152 MHz Ee dt
! Leeend
100
= G [N —
Fackage [TD-5CDMA s —
104 Crest Factor 124531 6B)
> |
Gommant Ling 1 |G 1.92 MHz, 1.5% B Y e
Comment Line 2: [flor TD-5COMA T — 14
* =
CommentLine 3 [ . _ £ ol
. B - =
oK 53 Caneel
S A = ¥ Gaussian Trace 00—
10.5471dB ‘\
Delete
Sanpling Foints 20000000 oot
Sameine " - fopeoo00
D 00001 - ] i i I} [ [
ata Ponts 20971520 1 3 1 i 3 7 P
Pesk Pover / A, Power GE)
Quick Add Mo Mause bteraction Seale Cursar Positon
ClAL & Cusor L “ PAR fioser e
C Clexr Probabity 00007 - 1000000 0
€ Zoom Prbabilty (30070 09
o Full Sesle

Discover What's Possible™ Slide 45 A n rl tsu
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BER Test Setup Example

« Received DTCH data
» PN9

Clock
» Rise

-pata (XX )
* Clock | |

aa Error Count
» Clock 1 1 1

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

» Fall

pi |

‘ ©® C€ enzrs
e

Discover What's Possible™ Slide 46 /‘I n ri tsu
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Wanted Signal Generator
MG3700A

Demodulation of DCH in Multipath Fading
Conditions Test Setup Example

Start trigger

Reference clock

Fading

R Simulator
shsei)) \ )

Terminator e
L  Ewil =
(MP752) G

' Combiner
| (MA1612A)

AWGN Generator Sa
MG3700A L E W ahadis)|
— Start trigger
» Front panel [Start/Frame Trigger] Input
— 40 ms x n clock
— Reference clock
Use only one.
» Rear panel [Baseband Ref Clock] Input
— 1.28 MHz, 2 x 1.28 MHz (2.56 MHz), 4 x 1.28 MHz (5.12 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

Discover What's Possible™ Slide 47 A n rl tsu

MG3700A-E-F-10

AWGN  Setup Example

/1 MG3T00A
Freq.

+ AWGN 2 010 300 000 .00
» loc [dBm/1.28MHZ]

Discover What's Possible™ Slide 48 /‘I n ri tsu
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Transmit Intermodulation Test Setup Example

Start trigger Reference clock
Interference Signal Generator,
MG3700A

v:

Circulator

Spectrum Analyzer

— Start trigger

» Front panel [Start/Frame Trigger] Input
— 40 ms x n clock

— Reference clock
Use only one.
» Rear panel [Baseband Ref Clock] Input
— 1.28 MHz, 2 x 1.28 MHz (2.56 MHz), 4 x 1.28 MHz (5.12 MHz)
* Rear panel [10MHz/5MHz Ref] Input

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

vomroonerro Side 49 /inritsu

Interference Signal Setup Example

The interference signal is
modulated like the BS
transmitted signal, and the
active time slots of both signals
are synchronized.

Table 6.38A: Parameters of the BS transmitted signal for transmit
intermodulation testing for 1,28 Mcps TDD

Parameter Value/description
TDD Duty Cycle TSi;1=0,1,2,3,4,5,6:
transmit, if iis 0,4,5,6;
receive, if iis 1,2,3.

Time slots under test TS4, TS5 and TS6

BS output power setting PRAT

Number of DPCH in each time slot 8

under test

Power of each DPCH 1/8 of Base Station output power
Data content of DPCH real life (sufficient irregular)

» Set LPF from Auto (3 MHz)
to 1 MHz.
— To improve ACLR

Return

@ ij“;’;S;XV“Eaff ;mib'em Slide 50 /|nl'll:SU
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UE Test

3GPP TS 25.102 (Release 7) TS 34.122 (Release 5)
7 Receiver 6 Receiver
8 Performance requirement 7 Performance requirements
9 Performance requirements (HSDPA) 9 Performance requirements for HSDPA
halioc Interference
Signal " cw AWGN
Test G Signal Others
enerator ST Generator | Generator
with BERT
7.3 Reference sensitivity level
7.4 Maximum input level
Adjacent Channel Selectivity {ASS—— *
Blocking © st .
In-band blocking
Out of band blocking %%&?928 '3\%'1261%
Combiner
7.7 Spurious response MG3700A MG3692B IS\AG/->|1261 2A
7 Intermodulation characterstics * 20GHz Combiner
8.2 Demodulation in static propagation conditions *
8.3 Demodulation of DCH in multi-path fading conditions 5\/\&12612A
HS-DSCH throughput for Fixed-Refereree-Gk I Combiner
23| Reporfing of HS-DSCH ChanmetQuafity-ndicater MG3700A Fading
92 HM simulator

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

vomroonerro Side 51 /inritsu

Receiver Test Setup Example

Wanted Signal Generator
(+ Interference Signal Generator)

(+ CW Generator) ' : Received DTCH data
- = )
(+ AWGN Generator) |
BER Tester f =3 Clock
MG3700A =LETETE)) Controller

DBBEEE0
) 0B8B6E0 0
v Il 066000

Terminator &
(MP7524) "GP

Combiner
CW Generator | T =
(MG3692B) .j- I;-E-E:

a

(MA1612A)

| “urg;

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

e rossble Siide 52 Zinritsu
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Scrambling Code Synchronization
Setup Example

* Scrambling code
» Each basic midamble code is associated with a cell-specific complex
scrambling code.
— Created from 16-bit long complex scrambling sequences
» Applies to scrambling (spreading)
» Set the scrambling code and basic midamble code to UE.

-0
Code Associated Codes
Group
SYNC-DL SYNC-UL Scrambling Code Basic Midamble Code
1D 1D D 1D
g'Gr'ou'p'f"" s
2 2
3 3
Group 2 1 8...15 4 4
5 5
6 6
7 7
Group 32 31 248...255 124 124
125 125
126 126
127 127

Discover What's Possible™ Slide 53 /'I n rl tsu
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Wanted Signal Setup Example

Test

— Receiver
excluding
Maximum input level

DL RMC 12.2 kbps

Detail Information

Tine Slot : TS4(K:2> : Subfrane Setting power level is the Mean power.
Threshold : -10.0dB
[dB1 Filtered Hean Power:
793.2,4 -1.01dBa

Hean Power:
Mean power is the power in a bandwidth of at least (1+a) times 1.28 MHz chip rate.
The measurement period is a transmit timeslot excluding the guard period

RRC filtered mean power is the power measured through a root raised cosine filter
with roll-off ¢=0.22 and 1.28 MHz chip rate bandwidth.

For a perfectly modulated signal,
RRC filtered mean power = Mean power - 0.246 dB

100 555 Teaplate Type : OFF  6800Lchip]

Hod . Type _:

Discover What's Possible™ Slide 54 /‘I n ri tsu
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Wanted Signal Setup Example

Test
— Maximum input level

DL RMC 12.2 kbps

— DPCHo multiplexing

Detail Information

Tine §lot : TS4(K:2) Trace  : Subframe Setting power level is the Mean power

1 Threshold : -10.0dB

Filtered Hean Power:
—0.85dBn

8218,
Hean Power:
. Mean power is the power in a bandwidth of at least (1+a.) times

1.28 MHz chip rate.

4.410a¥ -44dBn The measurement period is a transmit timeslot excluding the guard period.

with roll-off €=0.22 and 1.28 MHz chip rate bandwidth.

For a perfectly modulated signal,
RRC filtered mean power = Mean power - 0.246 dB

Tenplate Type : Off 6800Lchip]

Hod . Type -

RRC filtered mean power is the power measured through a root raised cosine filter

Discover What's Possible™ )
MG3700A-E-F-10 Slide 55
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Wanted Signal + Interference Signal

Setup Example

Test

- ACS

— Blocking characteristics
— Intermodulation

characteristics
+ DL RMC 12.2 kbps
+ ACS: 1.6 MHz offset
Blocking: 3.2 & 4.8 MHz offset
M |nterfel'er Intermodulation: 6.4 MHz offset

» Set Frequency offset
— -31.9872 ~ +31.9872 MHz

Unsupported interference signal pattern

Discover What's Possible™ )
MG3700A-E-F-10 Slide 56
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Interference Signal

The Interference signal is equivalent to a continuous wideband
CDMA signal with one code of chip frequency 1.28 Mcps, filtered by
an RRC transmit pulse-shaping filter with roll-off o = 0.22.

Discover What's Possible™
MG3700A-E-F-10
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Wanted Signal + AWGN Setup Example

Test

— Performance requirements

- DL RMC 12.2 kbps

- DL RMC 64 kbps

- DL RMC 144 kbps

- DLRMC384kbps ..

+

- AWGN

2 010 800 000

— DPCHo multiplexing
— DPCHo multiplexing

— DPCHo multiplexing

Modulation Irput 1/Q

0o
.o

» loc [dBm/1.28MHz]

00

A/B Set Alevel B level RF level
A Variable Static Coupled
F 0O B Static Variable Coupled
Test Number Ii [dB] BLER Constant | Variable | Variable Static
oc
1 36 10"
2 2.4 107
2.7 10
3 2.8 107
3.2 10
4 3.2 107
Discover What's Possible™ ) /‘I n ri tsu
Slide 58
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DPCHo simulates

DPCHo

an individual intra-cell interferer that is equivalent

to a valid UTRA TDD signal with SF 16, using the same time slot(s)
as the wanted signal and applying the same cell-specific scrambling

code.

P S Unit Test 1 Test 2 Test 3 Test 4
Number of DPCHo 8 2 2 0
Scrambling code and 0 0 0 0
basic midamble code
number (see note)
DPCH Channelization C(k,Q) C(i,16) C(i,16) C(i,16) C(i,16)
Codes (see note) i=1,2 i=1...8 i=1...8 i=1...10
DPCH, Channelization C(k,Q) C(i,16) C(i,16) C(i,16) B
Codes (see note) 3<i<10 9<i<10 9<i<10
DPCH, _E, DB -10 -10 -10 0
Im‘
loc dBm/1,28MHz 60
Information Data Rate Kbps 12.2 [ 64 I 144 [ 384
Discover What's Possible™ ) /'I n ri tsu
Slide 59

MG3700A-E-F-10

time slot #1 time slot #2

time siot #0 TS

UPPTS| time slot#1 | time slot #2

L 1D
2 quadrupie

time slot #3

DL RMC 12.2 kbps

Tine Slot : TS4(K:2)
Threshold : -30.0dB

time slot #4 [ time slot #5 | time slot #6 ‘ de Domain

Frequency :

Frequency Error
0

lean Par
PC]
CH/SF

Harker
CH/SF
Signal

Code Do

Error
P

time slot #3 Scramble
Mid ID

Hod. Type

: Code Domain

Tine Slot : Code Domain

TSOCK:8) Trace
Threshold : —30.0dB

Frequency :

Frequency :

2 010,800 000 5 iz

.5 Hz
0.000 ppu

2 010,800 000 5 Hiz

Frequency Error :
0.5

2 010,800 000 0 Hiz
Frequency Error :
0.0

‘gg““ R Parameter Value
<F data rate 122
RU's allocated 1TS (2"SF16) =
Harker RU
CHW/SF Midamble 44
Signal i 0 ms
Code Domain Power control (TPC) Bit/user/10ms
Power TFCI 6 Bit/user/10ms
Synchronisation Shift (SS Bit/user/10ms
Inband signalling DCCH 4 kbps
Puncturing level at Code rate 1/3 : DCH of the | 33% / 33%
DTCH / DCH of the DCCH
Scramble 0
Mid 1D H 0
Hod. Type : QPSK
. ’ o aTM =
Discover What's Possible /‘I n rl tsu
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DL RMC 12.2 kbps

Information Data

214 DTCH 28

CRC attachement

Tail bit attachement

Conv. Coding 113

19 Interleaving

RF-Segmentation

Rate Matching

Service Multiplexing

24 Interleaving

TFCI, TPC and S8

Physical Channel Mapping

204 244

(260+8)"3=804. (260+8)"3=804

(112+8)'3=360

804bit20ms 804bit20ms.

A 7 7
02 [ 02 02 ] 02
; ;

402 bit puncturing to 268 bit
Puncturing Level: 33%
4RU=88"4 =352 Bils available

402 bit puncturing to 268 bit
Puncturing Level: 33%
4RU =88 " 4 = 352 Bils available

gross 352 bit gross 352 bit
-TFCI - 16 bit -TFCI - 16 bit
-TPC -abit -TPC -abit
-ss -4bit -ss -abit
~Signaling 60 bit ~Signalling 60 bit
puncturing o 268 bit puncturing o 268 bit

Puncturing Level: 33%
Rate Malching (240)

w [w w o]
328 328 328 ‘ 328
w [w]e] [ [w]s @ [w]s] [ [

Slot segmentation

SF=16 w “ “ “

I B R s R R S R I R R S R R e

Discover What's Possible™
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DL RMC 64 kbps

ime slot #0 I e UpPTS

DwPTS

SYNC-DLID =D

time slot #1 time slot #2

ime slot #3

time slot #4 | time slot #5 ‘ time slot #6 |

Phase quatupie — $1: With B-CCPCH g Point
P-CCPCH [P-CCRCHT, P-CCRTH2) DBCH (DRCH1 1o DECHS) & channsls
1) Infommalion biis  — Dala (246 biks) 1) DTCH Information bits — PNS stage
*Frame Number'2" ks Inserted in the frst 11 bils. 2] DCCH Information bits —+ ALLD
*I" s Inserted i the oihes bis. 3 TFCI —a
The Trame numaer i a r2petiton of 0. 1.2, 3. 4 e —+ 0101: No power contral
2) swamaing Goge 0 5] 85 — 0101: No &M
3) MigamoieCode  — MID=D.K=5,K=1 5) Scmmoingcose 0
1) Channeizaton Coce — C {15, 11.€ (16.2) 7) MdamoleCode - MID=0.K-2,K=1,
Defaut mizampie
8) Channelzaton Code —»
DBCH )
1) Channelzabion Code — G (16, 31, G (16, 10
Parameter Value

Information data rate 64 kbps

RU's allocated 1TS (8*SF16) = 8RU/5ms
Midamble 144

Interleaving 20 ms

Power control (TPC) 4 Bit/user/10ms

TFCI 16 Bit/user/10ms

Synchronisation Shift (SS)

4 Bit/user/10ms

Inband signalling DCCH

2.4 kbps

DTCH/ % DCH of the DCCH

Puncturing level at Code rate: 1/3 DCH of the | 32% / 0

Tine Slot : TS4(K:2)
Thresl 0.0dB

Trace : Code Domain

Frequency :
2 010.800 000 3 HHz
Frequency Error :
0.3 Bz
0.000 ppm
-0.58 dBu
-18.72 dB
12716 >

liean Pwr
(CH/SF :

Harker
CH/SF
Signal

Code Domain
Power

Scramble
Mid 1D 0
Mod. Type : QPSK

Discover What's Possible™
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DL RMC 64 kbps

Information Data 1280 DTCH 1280 % DoCH
AN
CRC attachement 1280 1280 w ]
Turbo Coding 113 (640°2)+163=3885 | (640°2)+1613=3888 ] 12 o]
[GEORR
Trelis Termination 388bit 20ms [ 388bit 20ms [ Convoa g 12
1# Interieaving 30006t/ 20ms 39000t/ 20ms 2406t
1 7
RF-Segmentation 1950 | 1950 | 1950 i 1950 |
J \ \ \
Rate Mathing
1950 bt punciured to 1324 bit 1950 bit punctured fo 1324 it
Puncluring Level: 32% Puncturing Level: 32% Puncturing Level: 0%
16 RU =88 ° 16 = 1408 Bils avaiable 16 RU =88 * 16 = 1408 Bits avaiable

goss 7208 bit gross 7208 bit

~TFCI ~16 bit ~TFCI <16 bit

“TPc “abit “1pC “abit

“ss “abit “ss “abit

~Signaling 6ot ~Signaling 606t

punciuring ©o 7324 bit punciuring o 1324 bit

Service Multiplexing

2% Interleaving

TFCI, TPC and S8

Physical Channel Mapping

SF=16 ENORMRGE

: NN YA e

vomoonm e Slide 63 /inritsu

DL RMC 144 kbps

Tine Slot : T54(K:2) Trace  : Cods Domain
time slot #0 |‘ o UpPTS| time siot#1 | time slot#2 | time slot#3 | time slot#4 | time siot#5 | time slot#6 | PIheesholl dE-1= 3 0ROdh! D

T = r — . 2 010.800 000 6 MHz
DwPTS

Frequency Error :
[

SNCH - me [cimes 6 Iz
;r:sce cnul.-alcnu;e e Wil P-CGPCH siot m 0.000 ppa
= liean Per : —0.58 dBa
; FC] -20.08 dB
[P-CCPGHI, P-CCPGH2) DPCH [DPCH?1 to DPGHS) & channels (CH/SF : 12/16 >
1) nTamatcADis s Data (246 bas) 1] DTCH Information bits — PNS stage
“Frame NUMBErz" Is INSerted In the S5t 11 b 2) DCCH Information bis — ALLD Mar.ker
0 8 Insenea m e omer ons 3) o Zs o/SF
The frame number s & repetton o0, 1.2, 3 3 e = 510t o pomer contra Sigml :
2) Serambling Cods = O 5) 88 = 0101: Nosnift Code Domain
3] Midambie Code = MID=-0D, &) Scramoling Code -0 Power
4] Channelizaion Code — (16, 1), C (16, 2) 7) Midamble Code = MID=0D,
Defaut
8) Channelzation Code — C (16,
C(16. 5). C (16.
DPCH

Mid 1D

) 2 channels Scramble
1) Channefzation Code — G (16, 3), G (16, 10 0
Mod. Type : QPSK

Parameter Value
Information data rate 144 kbps
RU's allocated 2TS (8*SF16) = 16RU/5ms
Midamble 144
Interleaving 20 ms
Power control (TPC) 8 Bit/user/10ms
TFCI 32 Bit/user/10ms
Synchronisation Shift (SS) 8 Bit/user/10ms
Inband signalling DCCH 2.4 kbps
Puncturing level at Code rate: 1/3 DCH of the | 38% / 7%
DTCH/ % DCH of the DCCH

e rossble Siide 64 Zinritsu
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DL RMC 144 kbps

Information Data

% DCCH

CRC attachement

Turbo Coding 1/3

Trells Termination

1 Interleaving

RF-Segmentation

Rate Matching

2880 2680 100
[(1440°2)+161'3=8688 | [(1440°2)+161°3=8688 | 12
[GEORR
858801/ 20ms [ 858801/ 20ms [ coman D
#7000t 20ms 87000t/ 20ms 24061t
i i
350 | 4350 | 4350 | 4350 |

4350 bit punctured to 2712 bit
Puncturing Level: 38%
32RU =88 * 32 = 2816 Bils available

4350 bit punctured to 2712 bit
Puncturing Level: 38%
32RU =88 * 32 = 2816 Bils available

Puncturing Level: 7%
Rate Matching (224)

SF=16"2TS

- i
v | [ |
T TG anass e [ o] [om Jw o] [ ow [e]u] [om [w e
/\ \ \ A\
\ \ N \ \ N \
Stot segmenation ] e

NI N N

Ky

N1 ) ERE D N
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pPTS.

time slot #0

|

1

time slot #1 time slot #2 time siot time slot #4

DL RMC 384 kbps

Tine Slot
Thresl

time slot #5 [ time slot #6 J

: TSACK:2)
0.0dB

Trace : Code Domain
Frequency :
2 010.800 000 7 HHz
Frequency Error :
0.7 Bz
0.000 ppm
lean Per -0.59 dBu
Y -19.37 4B
CCH/SF : 12/16 )
Harker
CH/SF 0/ 18
Signal : On
Code Domain

Scranble
itid 1
lod. Type

Parameter Value
Information data rate 384 kbps
RU's allocated 4TS  (10*SF16) =

40RU/5ms

Midamble 144
Interleaving 20 ms
Power control (TPC) 16 Bit/user/10ms
TFCI 64 Bit/user/10ms
Synchronisation Shift (SS) 16 Bit/user/10ms
Inband signalling DCCH max.2 kbps

Puncturing level at Code rate: 1/3 DCH of the

DTCH/ 2 DCH of the DCCH

41% 1 12%

Discover What's Possible™
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Slide 66

/inritsu

33




DL RMC 384 kbps

Information Data 3840 w0 | DTCH 3840 3840 16 [ maxso | ocow
CRC attachement w0 |6 |[ w0 | w0 |6 |[ w0 | % [ ]
Turbo Coding 113 (3840+1621'3-23136 ((3840+16)21'3-23136 | 2
o Torminat (2872200 -
Trelis Termination 2313661t/ 20ms B 2313661t/ 20ms B Comuten oo 112
1 nteleaving 231600t 20ms 2316001t 20ms 2400
7
RF-Segmentation 11580 i 11580 11580 i 11580
Rate Matching
1580 bit punctured to 6891 bit 1580 bit punctured to 6891 bit
., Puncturing Level: 12%
Puncluing Level: 1% g Lovet 12

Puncturing Level: 41%

80 RU =88 * 80 = 7040 Bits available 80 RU =88 * 80 = 7040 Bits available

gross 7040 bit gross 7040 bit
-TFCI -64bit -TFCI 64 bit
-TPC 16 bit -TPC - 16 bit
-ss - 16 bit -ss - 16 bit
Signaling 53 ~Signaling 53
puncturing to 6891 bt puncturing to 6891 bt

Service Multiplexing

2% Interleaving

TFCI, TPC and S

Physical Channel Mapping

Siotsegmentation 757472

|20

T

Swramen  Swames  Swamen  SuFames

Discover What's Possible™ Slide 67 A n rl tsu
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SFamoss  swramass  Sifrmas

DL RMC Parameters

Marker 1 Frame clock
Marker 2 Subframe clock
Marker 3 RF gate

RMS for single phase of IQ 1157

1Q output level I*+0* =320 mV

Discover What's Possible™ Slide 68 /‘I n ri tsu
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AWGN

other cells.
rate (1.92 MHz = 1.5 x 1.28 Mcps).

AWGN (Additive White Gaussian Noise) simulates interference from
The minimum bandwidth of the AWGN interferer is 1.5 times the chip

The flatness across this minimum bandwidth is within +0.5 dB, and

the peak to average ratio at a probability of 0.001% exceeds 10 dB.

CHSDPAY >>

Hethod
mt: 51200000/ 51200000)

B 9600CH
:2010.800000Hz

Discover What's Possible™
MG3700A-E-F-10

cenp

#

Filter
—0.bbdBa  36.91% Type
11.46dB +

: -85.74dB
Data Count

+

Analysis
Length

*

0.0010%

Harker :
leas 10.584B

Calibration

Delta Harker(Heas—Gauss)
RGN adjust
200dB1 | SSRATice ]

Back
Screen

Pre Anpl
: -12.00dBa Power Cal
0.00dB __ Correction :

: Off
Level : Per Mtr

Offset :

T I 2

Slide 69
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AWGN  Setup IQproducer

97 ANERK Px
74 LIEFRQ: [ TD-SCOMAIME70001 AY - & & B
. [ rme12 2k bs ulwwi
ii{Iaproducer for MGB700 BEEATT
File System Transfer & Seitine  Simulation ® E)rme 2 ocns e dlui
|l rmetidk oons bs i
Convert F25k? dirmosdk oens e divi Any one
= AWGEH \ [ rmet ddk bs_ulwvi
L [Brmet 44k pens e dlwvi
‘ T FFLUE | mcasdk bs ulwvi
— J e384k ue dlwwi
i AWGN G t -’ [E)rme-1code b diuwi
enerator E‘E‘@ ¥ €15 ) rme-soode b dlwvi
— rmc=10code bs_dlwvi
9
¥ Coupled Pattern File: [ workiMG3700dewnloadiPackageiTD-SCDMAM:. > v ] [Srme-p-0CPOH b dlamvi
<+ #rF0-h
A
Wanted Signal BW (&) 1.28 Mz > FANEQ: rme12k oens ba ulwvi =
FrANOIERD:  [Data Filestmiz | Frot
AN W (B} i Wanted Signal B (4)
Sampling Rate [s12 mHe
A CODF Graph Moniter BED
AT BV (B): 192 MHz Ele Edi
Legend
; 100~
> [N XIS —
B
Package [TD-5COMA T —
w0l Grest Factor 1241 B)
o
Comment Ling 1: [MNIGN 182 MHz, 1.5 By o
Comment Ling 2. [for TO-5COMA e — 1
N
CommentLine 3 [ _ wd
»
Gancel
¥ Gaussian Trace oo
10.5471dB
Delete A\
Samping Points 20000000 oo
Samelne 5~ oo
T = ] i 1 I} T
Data Pants 20671520 o 2 4 5 § 10
Peak Power / Ave.Poner GE)
Quick A Mo Mouse bteraction Seale Cursar Positon
- o - 2 @e
&0 @ Cursor AR P20 2 © PAR [105¢71 @B
© Clear Probability 00001 - [1000000 (0
€ Zoom Prbsbilly 0000 0
« off Full Scale |
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BER Test Setup Example

 Received DTCH data
» PN9

*  Clock
» Rise

-oata XX D
» Clock | |

Dat m Error Rate : 1.005e-03
aa Error Count : ‘
» Clock 1 1 1

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

» Fall

Discover What's Possible™

MG3700A-E-F-10 Slide 71

Demodulation of DCH in Multipath Fading
Conditions Test Setup Example

\'\/AVCaSr;t;:(()iOSAngnal Generator nging
Slmtcator ) Controller
Terminator — ~ [ oeeocs
Ll * Ewiel® = ) 088860 1S
(MP752a) =& = 1 >
- Combiner
= (MA1612A)
AWGN Generator =
MG3700A o)
— Controller
» Makes receivable state for DL RMC by FTM (Factory Test Mode) control
» Reports internal BLER calculation for received DTCH
Discover What's Possible™ i
Side 72 /Zinritsu
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AWGN  Setup Example

21 MG3T00A
Freq.

+ AWGN

2 010 800 000 .00
» loc [dBm/1.28MHz] :

vl

Discover What's Possible™
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Additional Information

« BS Transmitted Signal for BS Transmitter Test 75 Bl
— Explore 3GPP TS 25.142

« UL RMC for UE Transmitter Test 89 M@
— Explore 3GPP TS 34.122

Discover What's Possible™
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BS Transmitted Signal for BS Transmitter Test

Ref-Clk Int

Test 2 010 800 000 oo

Maximum output power
Transmit ON/OFF time mask
- OBW

Spectrum emission mask
ACLR

Spurious emissions

— Transmit intermodulation Cetail Infommstion
- DL 8 DPCH
Parameter Value/description

TDD Duty Cycle TSi;i=0,1,2,3,4,5,6:
transmit, if iis 0,4,5,6;
receive, if iis 1,2,3.

Time slots under test TS4, TS5 and TS6

BS output power setting PRAT

Number of DPCH in each time slot 8

under test

Power of each DPCH 1/8 of Base Station output power

Data content of DPCH real life (sufficient irregular)

PRAT: Rated output power of BS
It is the mean power level per carrier that the manufacturer has declared to be available at the antenna connector.

Discover What's Possible™ Slide 75 /'I n rl tsu
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DL 8 DPCH

: TSACK:2) Trace : Code Domain
1d : -30.0dB

Tine Slot
Thresho

Frequency :

2 010,800 000 0 Hiz

time slot #6 Frequency Error :
0.l

time slot #0 I IS:IJDF‘TS time slot #1 time slot #2 time slot #3 time slot #4 time slot #5

0 Hz
0.000 ppm

-60.52 dB
:0.99999

Channsization Code —

Scramhle : 0
itid 1
Hod. Type

2550 ey
T P YT — MicoPk NextPosk MasOF Pk>CE  P>RL ZeroSpan Last Span MATLABG Hep
< BF Power (TD-SCDHA) >> Measrement A
Storage : Normal +
Tine Slot : TS4(K:2) Trace ubfrane
Threshold : -10.0dB
dBl Filtered Hean Power:
844.8,¥  -0.73dB:
Hean Poy
89570 -0.48dBa
Peak Power :
4.1340% 6. 16dBa)

Storage
Mode

¥ide Dynaaic|
Range

N off

.
Calibration

Setup.
Adjacent Channel Power
pr—
Teaplate Type : Off 6800Lchip] Power dem
Hod. Type e ——— MS2781A

Pre Ampl
10050CH  Level : -14.00dBu Power Cal
2010. 8000004Hz _ Offset 0.00dB__Correction :

Signature

Lower
AltL channel
upper. : [
Lower

Discover What's Possible™ Slide 76 /‘I n ri tsu
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BS Transmitted Signal for BS Transmitter Test

Test

— Frequency stability
— Minimum output power
— EVM (at Pmax —30 dB)

« DL 1 DPCH

Parameter

Value/description

TDD Duty Cycle

TSi;i=0,1,2,..,6:

transmit, if iis 0, 4,5,6;
receive, if iis 1,2,3.
Time slots under test TS4, TS5 and TS6
Number of DPCH in eachtime slot 1
under test
BS output power setting PRAT

Data content of DPCH

real life (sufficient irregular)

= 1/Q Output
]
RF Output

Detail Information

PRAT: Rated output power of BS
It is the mean power level per carrier that the manufacturer has declared to be available at the antenna connector.

Discover What's Possible™
MG3700A-E-F-10

/nritsu

Slide 77

DL 1 DPCH

Tiane Slot : T54(K:2) Trace  : Cods Domain

Threshold : —30.0dB
Frequency :
2 010.800 000 0 MHz
| time slot #0 ‘ e [UpPTS|  time siot#1 ‘ time slot #2 | tme slot#3 | time slot 34 | time siot #5 ‘ time slot #6 | ey Lok
DwPTS Time
SYNC-DL ID Switching Point slot
Priasa quaapE — 51 Wi P-CTRCH

DPCH (DPCH 1CH)
DOTCH Information bits — PNS stage (1-rame period data)
-0

2) TFCI

3) TRC ~ D101: Mo power controd
2) 55 ~ D1D1: No =it

5) Scramoing Code = D

) Midamole Code = MD=0.K=2.k=1.

Defautt midambis
] Chamnelzation Code — C (15, 1)

-

16 Scramble
itid 1
lod. Type

HS86004  2007/03/02 15:01:10 Hodulation
< Hodulation Analysis (TD-SCDHA) >> Hessure : Sinsle Maatysiz
Storage : Norsal ¥
Tine Slot : TSACK:2» Trace  : Constellation
Trace
Frequency : Foraat
2 010800 000 0 Wiz ————]
Frequency Error :
0.0 &
Storage
0.000 ppu | Storas
n
RUS EVH :
a . 030 % (ras) | Soale
Peak EVH : Hode
0.89 %
" (TT0chip)
Orisin OFfset : alibration
Adjust
Range
I -]
liod. Type : OPSK
Pre Ampl  : OFF ok
[ 10050CH  Level : ~19.00dBu Power Cal : Pur Mtr
Freq : 2010.800000Mlz Offset :  0.00dB Correction : OFf 23

Discover What's Possible™
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BS Transmitted Signal for BS Transmitter Test

Test
- EVM
— PCDE

+ DL10DPCH

Parameter Value/description

TDD Duty Cycle TSi;i=0,1,2,...,6:
transmit, if iis 0,4,5,6; ~1/Q Output
receive, if iis1,2,3. 3 — : o Outout

Time slots under test TS4, TS5 and TS6 h z kil

BS output power setting PRAT il MnifeRiiia

Number of DPCH in each time slot 10

under test

Power of each DPCH 1/10 of Base Station output power

Data content of DPCH real life (sufficient irregular)

Spreading factor 16

PRAT: Rated output power of BS
It is the mean power level per carrier that the manufacturer has declared to be available at the antenna connector.

vomroonerro Siide 79 /inritsu

DL 10 DPCH

Tise Slot : TSA(K:2) Trace  : Code Domain
Threshold : —30.0dB
Frequency :
| time slot #0 ‘ = UDPTS‘ time slot #1 | time slot #2 | tme slot#3 | time slot #4 ‘ time slot #5 | time slat #6 | 2,010,800 000 OpitHz;
Frequency Error :
| - /’ — — 0.0
o ‘ v | | W oo | mi [ereen s

Phase quadnuple — 51 With P-COPCH

DECH (DFCH 1 1o DPCH 10) 10 ehannels
1) DTCH Information bits — PN3 stage (1-Trame perlod data)
2) TFCH =0
3 TRC — D101: No power coniral
4 55 — D101 Noshit
£} Semoling Crde - 0
€) Migamble Code = MD=0K=2 k=1,

Default mkdambie
T) Channeiization Code — C (15.1),C

16 Scramble

Hid 1)
liod. Type
SBG004  2007/03/02 15:00:42 Hodulation
< Hodulation Analysis (TD-SCDHA) >> Hessure : Sinsle Maatysiz
Storage : Norsal ¥
Tine Slot : TSACK:2» Trace  : Constellation
Trace
Frequency : Foraat
2 010800 000 0 Wiz ————]
Frequency Error :
0.0 &
Storage
0.000 ppu | Storas
T
RUS EVH :
a . 036 % (ras) | Soale
Peak EVH : Hode
0.91 % —
7 (74achip)
Orisin OFfset : alibration
Adjust
Range
I -]
liod. Type : OPSK
Pre Ampl  : OFF ok
[ 10050CH  Level : -14.00dBu Power Cal : Pur Mtr
Freq : 2010.800000Mlz Offset :  0.00dB Correction : OFf 23

e rossble Slide 80 Zinritsu
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BS Transmitted Signal for BS Transmitter Test

Test
— P-CCPCH power
— Differential accuracy of
P-CCPCH power
« DL P-CCPCH

Parameter Value/description

TDD Duty Cycle TSi;i=0,1,2,..,6: 1 : *1/Q Output
transmit, if iis 0,4,5,6; v P )

S it ii RF Output
. _ receive, if iis1.2.3. Detail Information

Time slots carrying PCCPCH TS0

BS output power setting PRAT

Relative power of PCCPCH ¥ of BS output power

Data content of DPCH real life (sufficient irregular)

PRAT: Rated output power of BS
It is the mean power level per carrier that the manufacturer has declared to be available at the antenna connector.

Discover What's Possible™
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DL P-CCPCH

Tine Slot : TSOCK:8) Trace : Code Domain
Threshold : ~30.0dB
Frequency :
. 2 010.800 000 0 HHz
, Frequency Error :
time slot #0 GP UpPTS time slot #1 time slot #2 time slot #3 time slot #4 ot #6 0.0
lean Per
Tme
Swtcning Pont ot [ ez )| e s

Harker
CH/SF
Signal

Code Domain

n the first 11 bits.

Scramble
Mid 1D H 0
Mod. Type : QPSK

86094  2007/03/02 1b:13:92 [rp—
< BF Power (TD-SCDHA) >>
Storage : Normal
Tine Slot : TSO(K:8) Trace  : Subframe
Threshold : -10.0dB
dBl Filtered Hean Power:
839.0,% 0. 76dB —
Hean Power :
34,9,
Peak Power : e
3.2600% 5. — e

Wide Dynoaic|
Range

0

Calibration

Teaplate Type : Off 6800Lchipl

Hod. Type

Pre Ampl
10050CH  Level -16.00dBu Power Cal :
2010.8000004Hz _Offset . 0.00dB __Correction :

Discover What's Possible™
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BS Transmitted Signal for BS Transmitter Test

Test

Spectrum emission mask

ACLR

Spurious emissions Unsupported HSPA
Transmit intermodulation

- EVM

- PCDE

+ DL 8 HS-PDSCH

Parameter Value/description
TDD Duty Cycle TSi;i=0,1,2,3,4,5,6:
transmit, ifiis 0,4,5,6;
receive, ifiis 1,2,3.
Time slots under test TS4, TS5 and TS6
BS output power setting PRAT
HS-PDSCH modulation 16QAM
Number of HS-PDSCH in each time slot | 8
under test
Power of each HS-PDSCH 1/8 of Base Station output power
Data content of HS-PDSCH real life (sufficient irregular)
Spreading factor 16

PRAT: Rated output power of BS
It is the mean power level per carrier that the manufacturer has declared to be available at the antenna connector.

vomroonerro Side 83 /inritsu

BS Transmitted Signal for BS Transmitter Test

» Set LPF properly.
— To improve ACLR

Return

e rossble Siide 84 Zinritsu
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Effect of ACLR on LPF Setting

. DL 8DPCH '

Adjacent Channel Power
Tx channel

4 dem
Adj channel

upper. 4.109 d8
de

Lawer
ATt1 channel
upper
Lower

» When LPF changed
from Auto (3 MHz) to 1 MHz

Tx Channel
Pave

Adj channel
upper

Lawe
ATt1 channel

Discover What's Possible™
MG3700A-E-F-10

Slide 85

Effect of EVM on LPF Setting

2007/03/02 15:21:32 Hodulation
< Modulation Analysis (TD-SCDHA) >> Measwre : Simgle Sty =iz
Storage : Normal Ed
i H H Trace : EVM
1
- DL 10 DPCH

Trace
Frequency : Format
2 010.800 000 O Iz =
Frequency Error :
z
Storage
0.000 ppit Hode

" (826chip) *
Origin Offset : " .
T Calibration

)
847[chipl

Hod. Type : QPSK
Pre Ampl Off
10060CH Level : -14.00dBan Power Cal Pgr Htr

010. 80000010z Offset . 0.00dB__ Correction : Off

-, hliA) >> Heasure : Single ";:::;:l:"

3 - TSAGK: Tre L pw *

» When LPF changed N Trace
from Auto (3 MHz) to 1 MHz

Format
2 010.800 000 O Iz
Frequency Error :

*

0z
[Ty Storese

" ¢737chip) *
Origin Cffset : " .
e Calibration

847[chipl

Hod. Type :
Pre Ampl
¢h 10050CH  Level
Fregq : re
Discover What's Possible™

: —14.00dBa Power Cal
2010.8000004Hz Offset : 0.00dB__ Correction :
MG3700A-E-F-10 Slide 86
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BS Transmitted Signal for BS Transmitter Test
Parameters

Marker 1 Frame clock
Marker 2 Subframe clock
Marker 3 RF gate

RMS for single phase of 1Q 1157

1Q output level I’+0* =320 mV

vomroonerro Siide 87 /inritsu

BS Transmitted Signal for BS Transmitter Test
CCDF Simulation

# CGDF Graph Monitor =)
Eile  Edit *
Legend
100~
& [fmc-Gcodebs.dl —
(o —
il Grest Fhotor  7.8586(B)
c
r —
12
[ —
el Z
=
- - 2 01—
z
2
S £
¥ Gaussian Trace oo
‘ Delete |
Sampling Foints [51200 W5
Sampling
Exii T - 51199
DataPaints L a1200 0.0001 | | | i i i i 1 1 1
* R, Off Sample Excluded, .t 0 1 3 4 5 8 7 g 10
Peak Power / fve, Power (dB)
Guick Add Mode Mouse Interaction Scale Gursor Position
& hdd PAR 00000 - o 4B}
&+ Gursor PAR EE
" Clear Prohahility 00007 - [1000000
¢ Zoom Frobability poTon o
o off Full Scale

@ fj?;’;ﬁ;fffffs'b'e Slide 88 /Inl'll:SU




UL RMC for UE Transmitter Test

Test

— Maximum output power

— Frequency stability

— Minimum output power

— Transmit ON/OFF time mask
- OBW

— Spectrum emission mask

- ACLR

— Spurious emissions

— Transmit intermodulation

- EVM
UL RMC 12.2 kbps

Parameter

Value/description

UL Reference measurement channel

12,2kbps, according to
annex C.2.1

Uplink Power Control

SS level and signalling
values such that UE

BBref:Int

0.00

RF Output

Detail Information

transmits maximum
power.
Data content real life  (sufficient
irregular)
Discover What's Possible™ . /‘I n ri tsu
Slide 89

MG3700A-E-F-10

UL RMC 12.2 kbps

time slot #6

5;“3 GP MR | timeslot#1 | timesiot#2 | tmesiot#3 | timesiot#4 | time siot#5
- N
Ny
AN - o

- PNO stage L slo | c®a m( ce

— 0000 ~

- 0101 -

— 0101: No shift Switching Point

-0
7) Channelization Code

Parameter

Information data rate 12,2 kbps
RU's allocated 1TS (1*SF8) = 2RU/5ms
Midamble 144
Interleaving 20 ms
Power control (TPC) 4 Bit/user/10ms
TFCI 16 Bit/user/10ms
Synchronisation Shift (SS) 4 Bit/user/10ms
Inband signalling DCCH 2 kbps
Puncturing level at Code rate 1/3: DCH of the DTCH / DCH 33% /33%
of the DCCH

Tine Slot : Burst(K:2» Trace : Code Domain
Threshold : —30.0dB
Frequency :
2 010.800 000 0 MHz

Frequency Error :
0.0

liean Pwr
PCDE

(CH/SF :

Harker
CH/SF
Signa

Code Domain
Power
Error

Scranble
itid 1
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UL RMC 12.2 kbps

Information Data

Rate Matching

Service Muliplexing

2 DTCH 244 9% occH

CRC atachement 24 4 [ w ]
Tail it attachement 260520ms | 260520ms 2
Conv. Coding 13 (25083604 (25083604 (112+8y3-360
1 ntereaving 804bit20ms 804bit20ms 36001

A A
RF-Segmentation w0 il w2 w0z il a2

\J \J

402 bt puncturing to 268 bit
Puncturing Level: 33%

402 bt puncturing to 268 bit
Puncturing Level: 33%

4RU =88 4 = 352 Bis avallable 4RU =88 4 = 352 Bis avallable Rate Matching (240)
gross 35201 goss 3520

~TFCI - 160t -TFCI 16 bit

-TPC ~abit -TPC it

-ss -abit -ss it

~Signaling “eobi ~Signaling 6ot

puncuing to 268 0t puncuring o 268 bt

Puncturing Level: 33%

p— e ) = e
AN N,
TRl TPC s @ s [« ]
Physica Chamel Happing v | [ P
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sotsmeroen 50 | JET T T
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86094

< BF Power (TD-

Tine Slot

Threshe
[dB1

10

Burst(K:2)
d : —10.0dB

Template Type :

10060CH  Level

2007/08/02 15:34:08
-SCDHAY >>

Storage
Trace

Off

6800[chipl

UL RMC 12.2 kbps

Te
—18.00dBm Power Cal

2010800000z Offset. :

0.00dB

HSB6094

fil 2007/03/02 16:33:13 ModuLation
<& Hodulation Analysis (TD-SCDHA) >> Measwe : Sinsle alysis
Normal torage : Normal *
: Subframe Tine Slot : Burst(K:2) Trace : Constellation
Trace Trace
Filtered leon Pover: EBTSE™Y Frequency :
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Frequency Error :
0.0
Storage Storage
ouze) 0.000 ppu | SOT2E
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a 080 % (ras) | Scale
Peak EVY : Hode
0.81 % —
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UL RMC for UE Transmitter Test

Test

— Maximum output power

— PCDE

* UL RMC multicode 12.2 kbps

Parameter

Value/description

Reference measurement channel

Multicode 12,2 kbps,
according to annex
C.222

Uplink Power Control

SS level and signalling
values such that UE
transmits maximum
power

Data content

real life  (sufficient
irregular)

Unsupported signal pattern

Discover What's Possible™
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UL RMC Multicode 12.2 kbps

Unsupported signal pattern

Parameter Value

Information data rate 12,2 kbps

RU's allocated 1TS (2*SF16) =
2RU/5ms

Midamble 144

Interleaving 20 ms

Power control (TPC) 4 Bit/user/10ms

TFCI 16 Bit/user/10ms

4 Bit reserved for future use (place of SS)

4 Bit/user/10ms

Inband signalling DCCH

2.4 kbps

Puncturing level at Code rate 1/3: DCH of the
DTCH / DCH of the DCCH

33% /33%
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UL RMC Multicode 12.2 kbps

] oen
N, i

Tail bit attachement

260bit20ms

[ o ]9 v
T ] T
o ot 13 oo \ oo \ o
i ]
- o \ o \ o
A A A /
e soomnan w e [ m ] wm ]
N i N
Rate Malching
402 bit puncturing o 268 bit 402 bt puncturing to 268 bit
Puncturing Level: 33% Puncturing Level: 33% Fundluing Love o
4RU=88" 4 = 362 Bits avalable 4RU=88" 4= 352 Bils available ate Matching (240)
gross 35201 gross 35201
TRl 16 bit -TFCI 16 bit
e abit -TPC -abit
-Reserved -4t - Reserved abit
~Signaling 0Bt ~Signaling 6061t
punciuring (o 268 bit ‘punciuring to 268 bit

Service Multiplexing

2% Interleaving

TFCI, TPC and S8

Physical Channel Mapping

Slot segmentation SF=16

SF=16
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UL RMC for UE Transmitter Test

» Set LPF properly.
— To improve ACLR

Return
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Effect of ACLR on LPF Setting

UL RMC 12.2 kbps

» When LPF changed
from Auto (3 MHz) to 1 MHz

Discover What's Possible™

LPF curve

Adjacent Channel Power
Tx Channel

5,910 dem
Adj channel

Adjacent Channel Power
Tx Channel
Power

dem

Adj channel
upper

Lawe
ATt1 channel

Lower
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»

Effect of EVM on LPF Setting

UL RMC 12.2 kbps

When LPF changed
from Auto (3 MHz) to 1 MHz

Discover What's Possible™
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Parameters

Marker 1 Frame clock
Marker 2 Subframe clock
Marker 3 RF gate
RMS for single phase of 1Q 1157

1Q output level

F+0* =320mv

UL RMC for UE Transmitter Test
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Specifications are subject to change without notice.
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