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Future technologies for Fixed Mobile Convergence, SAE and LTE in cellular mobile communications
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Future technologies for Fixed Mobile Convergence, SAE and LTE in cellular mobile communications

Fixed Mobile Convergence
Common Network Core. Different access options.

; Messaain Content &
Service | Application l -
Layer UsMm - Other Control
l Charging ' Enablers
Core
Network
Access i |
ccess
Network Network

| N 0L

2/3G/MHSPA/

.“ h " LTE

wimax {2

T AT AR BN e TNR—=T A
iRy NI =T a7, KEOT VAL S a v
PSTN (A%RAZHLFEREM)

PLMN (ZA%e B @EhiE)

FMCD E
UTFIZRTFMCOERIL, ETSIFMCO T RA v 27 U —27 F—7F R¥a A2 MIESNT
W5,

A WN -

[EE & BB OFIE (FMC) (%, 727 XEMICHKIF LRV F >y F U =2 BL O — X
FEDRMD FTREIC 2 5 2 & ZFMT D, ZOFEIZLT LG K > N U —2 OB RFE %
BT 56D TRy THILFIE ST F 2 D — 2 fEHE & 522 SIS D PR D%
ThHhdZEEERT D, ZDEEREEHO T, FEIEEITBE T 2 & X2 L35 EEE /217
BE) Ry NT—2, NTY w2 FLT T TN PRy D=2 ~DEERY— EX 2R
TEZENTESD,

FMCOEE ML, 2 — P —RNEAREEMLEZIIBEHENO T, Ao H 57
IEARL VP ERBALTEMHOHLAT—EA~NT 7 AT A LERTXBELHICTH
L ThHDH, ZOHFROBEBERIEITZ— VI NERT 5, a—Y =R xy hU—
IEEB#S TS oIl A—b %y FU—Z THHFRER L IC, EEX Y N —7 %
BLTRIL B0 —ECRAEZFIATEDLIICTDHZLTHD, ZOMEEITKES—
LBEEE (VHE) ERRIER TV 5D, |

/inritsu

Page 2 of 42 Jonathan Borrill
Version 5: July 2009



Future technologies for Fixed Mobile Convergence, SAE and LTE in cellular mobile communications

FMCOEF R— g v

FMCOERZIZHDET N—aid, 2—F =i I LZBE LN —E 228455
e, BLTH—ERTaNRS IR NEEHARDROE Ny NU— 7 TEBLFREIZT S
ZETHDH, P —DFF_N—Ta L, LTOX) e#e Snd ) —E ANE|ZHEF]
IZHHTE D Lo L TH D,

o BEIWFIRU DBEOLEMENEMT S, Lich > TEEMAEE ~OZ RN
D

o PEROEEFR Y MU=V IXFESRA T 4 ATOMBEN 723 > MR AT S

o A=y hT =7 NBLOENS NVERNOLHHOY —EANRKLEETH D

o H—IFAEFEVT4IZLH-T, 22—V =T (BEAD) SKEzFAHATLZ L
NTED, BIZIZEE. 74 AN, £RIEFNAETORITERRED EAREHTTY
HoOEMGEHEHT 22N TED

o Y—EREEUT 4137 7 BAOHES LOSHICEBR LRV EO—E R 22
— YR T L, =t RT Ry T « TR 70— ZEoT0WRlT
X7 50

o N—VYFALELYT LT 22—V —REZOEFHTHIDEADEF LS TRIFERFET
HDHEVIBHRIZBWTIZY —FT7TEY T D EEET, BMANIEEEOY —F
TEUVTA4DTaT77AN (FTARX—F, T4 R) ZERTHIENTE, L
NIRBERN L TH a7 7 A VOEE, K2, B0 EZEHEI R WmAD 7 1
T 7 ANVDOEENAEETH D,

TAITAR TNV« aV NR=TVx VABEZEQEH

T4y T AR CENA) e TN—=T 2 U AOHERBEAREICT 5720 O F R EED1 D1,
A7 T EOMY AT AEFAESEDLZ L THDH, BfE, MEFEEN -V —IIHLTE
e —E R (F—2L0 /%7 4 AZKT HEERBOEFR B LT —2—E 2 BEHAD
EERBIOT Y —E R, vV F AT 4TIV IO r—7 v, WITMB Oy — 2B X0z
YTV ) ORMENAIRERG S, BEFEH TS Y — B RITK L THIl & OFEEHERE & ]
A D =X DO ZATOMENDH D, 22— —TEKRE LT, #EFEFHOESL— |
SIMB— R, r—7N/EEKERAA~— T I—F, FLTCHEY., & —E Rk L Co
LIZFERA D =R L BRSO Z L1725,

BEFEENLED [NV TALT LA ) ORMEEITORRO@MAE LI — X257
Wik, a7 3%y V=T OfE, T—XEH, 2y NI NOBEFEBY AT ARNLEL
2%, WHERy hT—7 BLUORROBELBEE R Y NV —2 X, P—ERT B AL X
Fv NI HEZNINOEARRICT DI I RA 7T L Y — R &M 25 itk
HET D,

B EOBANPDODNGNE Yy hU—2 « hL VR

KRRy NT—27 ORI b Ly RiX, A= VIPRy b U—27 OFHMIZH > TV 5D,
THICE-T, Y —ERERMAEIML TH Ry MU — 7 O YLE CHRAL) AT RE
0 FHEROMEBINTR Y NU—27 ~DT 7 ANA[REE 10 5, WIEHEET IS
W, ==Y —v 2 (EEEFHE, y—7ATVRy T —7 BERR Y T —
7. XDSLTF—4 % v hU =272 ) T 5720, BHExy VU — 7 OEEITo T 12,
LU, FRRICHT T, 2N D2 TOMREE B F A CIRMIkT 2 2N TEHH—~% > b
U— 7 OEREEBEL TS,

/inritsu

Page 3 of 42 Jonathan Borrill
Version 5: July 2009



Future technologies for Fixed Mobile Convergence, SAE and LTE in cellular mobile communications
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EENEEICHER SN T, DT3GR v hU— 2 2Tk flF bR cd
%o ZORER, 7o —Hlfll ERNCOT — ¥ FHEHERE D K eNBNICELE S d Z L1272 5,
eNBixE7/-, Bk Vo7 #sHl#lz2 L 0 ild bS50, BEA FTETOLEER

HEREAZEHTHIZENTED, ZNETCINHOHIEIL, Ry hY—7 21 L CRNC~%

FEISNTWER, ZRICED2E6R2BMOT 7 R ) v 7T 0 LA BNEL TV, &

BOZ OFIZL Y, IGERRE (R7rPa—0 7, Bmskliexds) oRa b ey

R, XYy NT—ZDLATryEZ—Ty FORMENRRIAENS, aGWIT Ry N U
—JFZBLTCECODEL T4 EN—T 47, IHIZEF, FBEBXOERT —H _X—2~

DY T ELET D,

LTE Radio Access Network — Physical elements

E-UTRAN Architecture

B (F R A
Evolved NodeB (eNB) now has eNB
most of the Node B & RNC ol
functionality in a single entity.
RB Control MME & Gateway (xGW) has POLh pOCH
Connection most of the SGSN and GGSN RLC RLC
o functionality.
S ol (MME \ MAC MAC
Radio Admission
. NAS Security PHY PHY
eNB Measurement Idle State U-Plane Protocol Stack
Configuration & ::“ ,:‘::” UE eNB MME
Provision -0 NAS < m
Dynamic Resource EPS Bearer
(Schedular) \ J RRC RRC
saw PGW RLC RLC
Mobility UE IP Address MAC MAC
RLC s1| ) Anchors —— PHY PHY
NéT § Packet L ) \_ C-Plane Protocol Stack )
o) ot
E-UTRAN EPC

1 LTEERT 7 ARy MU —7 — YHEHR
2 E-UTRANT —%7 7 F ¥
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3 Evolved NodeB (eNB) 73Node BERNCHERED K¥-mH—D T T 4T 4ICATDH LD
12725,
4 MME: 7 —Fro=A (XGW) 2°SGSN & GGSNIEERED K¥-Z2H 3 5,

EEIE Ry N U— 7 OBEEMEZeNB EEPC (LI o b« 7)) ~WERRIZ o3 E] L T4k

RERT, EPCII7F— U =A OHIEE D EETEY T 4 « XV A L FOERY THEEIND,
A& IZeNBEAN Ry P U= D2 —Y —F — Xl D =D DA TOXKE 2 R- 1L, %

FIXEEV T s OFEHLeNB~OT — X D))V —7 4 > 7 %175, T 2T, eNBIZH &

N 5HEKNodeB ERNCOMREZ LD Z LT 5, MOAMNZ, =—F—7 L— 3 X O
TL—r Dy 7TV TICKT LA T e ha v Ay v 7 2R,

WO NT, MExREFEO 0 Fha/)L A X v 7 ~D5E] % L TeNodeB & MMER] D4y
B, SHlza—HF—FL— T L —r D 7T FRIOMES A L NRTX 5,
W5 OEGEIZBWT, UELeNBfI CPDCPL A ¥ £ TORERT TV v ITMThbivd D
RTCTWMDZENTED, ZNNRLUFIOFR Y NU—7 LOEERFETHD, AiOoFxy MU
—7 T, X0EWL A YD T TV TR Ay hU—2 %@L CRNCE 72I1ZMSC7 & Dy
DFy NI =V BRIZE>THHINTW, ZOEFEIZXY, 7 F VT A yE—UR
F hT =0 BN T R PHEEND D, IEEMENMTENCHELS D ZEEEWKL,
LTE/SAE® > U —27IZBIT B LA T 2 O KRIEHENEICHEERT D,

LTE Radio Access Network — Protocol elements

User Plane
eNB aGW
- RLC and MAC sublayers (terminated in the eNB

on the network side) perform the functions such as: PDCP

- Scheduling; ARQ; HARQ

Is

- PDCP sublayer (terminated in aGW on the network
side) performs for the U-plane the functions such as:
- Header compression;

- Integrity Protection (to be determined during WI
phase)
- Ciphering

C Plane U-plane Protocol Stack

- RLC and MAC sublayers (terminated in eNB on the
network side) perform the same functions as for the
U-plane;

- RRC (terminated in eNB on the network side)
performs functions such as:

- Broadcast; Paging; RRC; connection management;
- RB control; Mobility functions; UE measurement
reporting and control.

- PDCP sublayer (terminated in aGW on the network
side) performs for the C-plane functions such as:

- Integrity Protection; Ciphering.

- NAS (terminated in aGW on the network side)

performs among other things:

- SAE bearer management; Authentication;

- Idle mode mobility handling;

- Paging origination in LTE_IDLE;

- Security control for the signalling between aGW
and UE, and for the U-plane.

aGW

&

[ = |
5

C-plane Protocol Stack

el

1 BLWEHT /v ARy NU—F —7 o ha )L #EE

2 2—YP—-TFL—v

3 RLCEMACHZ LAY (v hU—2H A KOeNB TG (XKOMREE FAT7 5,
- RAFva—VUr7_. ARQ. HARQ

A i -t
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4 RDCPH 7 LAY (Xv hU—2 Y%A FOeNBTHI) 12—V —7FL— e LTR
DOHERE % 1T T 5,
- o~y ZEHE
- EeMRE
- ErE1b
f#E s —
6 RLCEMACH 7 LAY (% hU—27H A FDOeNBTHKI) 1Tx—F—F 1L —2HLH
UHERE 2 FATT 5,
7 RRC (v hU—27 %A FDOeNB T IXROMEEL E1TT 5,
- TBE—RXy AL, =TS RRCEHEH
-  RBil#Hl, £ Y7 ¢ #EE. UEHIE L A— K &l
8 RDCPH7 LAY (v FT—2HA FOeNBTHKE) 1ZHIE L — M e L TROKE
REEFEITT D,
- et ek
9 NAS (v hU—27H% A ROeNB T 1T Tk DFERE R 17T %,
- SAET THilfE, FEGE
- TARVE—REEYT ¢ OB
- LTE_IDLEIZBIF 5=V 7 F Y ox—3 g
- aGWEUERDY 7 F U v 7, BLOa—H—FL—ikt+s5F2 )7 4 FH

a

BERE DFREL 3 E 2 IR DR T, aGWREHDS1IA v 2 7 = — A% L THEEDeNB%
LFT ETHDZ LMD, TD=H, aGWOHKIE 7 L —iFRry hU—27 OFEY T

WL TEEZAIZ LIRS, Xy NI —7 OFHBINEZICER L-%EA. aGWIZ2-o
0)35%72%%73%5;&73:/\73%0 neEna—H— - Fr—r x5 5+ (UPE) &
TV T4 EHz T 74 (MME) TH 5,

LTE Radio Access Network — Logical elements

The eNB hosts the following functions:
« Functions for radio resource management; radio bearer control, MME | P-GW
radio admission control, connection mobility control, dynamic
allocation of resources to UEs in both uplink and downlink (scheduling) D] Part of EPC
+ IP header compression and encryption; (Evolved Packet Core)

« Routing of user plane data towards server gateway, (Scope of SAE)
« Measurement and reporting for mobility and scheduling

The MME hosts the following functions:
« NAS signalling, -NAS signalling security; AS security control,
« Inter CN node signalling for mobility between 3GPP access networks;
« Idle mode UE reachability - :‘ . X

N 51
The Serving Gateway (S-GW) hosts the following functions: @ o % X2 o
) LY

L
o
.
+ The local mobility anchor point for inter-eNB handover; b 13 L] o E-UTRAN
+ Mobility anchoring for inter-3GPP mobility '.. % P ..’ (Evolved Node B)
« E-UTRAN idle mode downlink packet buffering and initiation of network o o, * g ..0 OfLTE
triggered service request procedure. oNB x2 %, ’./ \.‘ #**x2 oNB oepe )
« Transport level packet marking in the uplink and the downlink ... d
the PDN Gateway (P-GW) hosts the following functions:
« Per-user based packet filtering (by e.g. deep packet inspection)
+ UE IP address allocation;
+ UL and DL service level charging, gating and rate enforcement
+ DL rate enforcement based on AMBR;

1 LTEERT 7 ARy NU—7 —inBlER

2  eNBIZIZRDOBEEEDR B 5,

3 MERRY Y —REHE BT ZHIEE, BT R v g U, B v Y T o il
TV Zu ) 7Ol TOUEICKT 28T V—REY YT (RFrPa—
)

4 IP~ > % OJEAE & B {b
a—P— =T =XV —E T = T 2 ~DNV—T (T

/II'II' Itsu
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6 FLUT4LEAFTa—U Ik H0EEBE

7 MMEIZIZROMEREDR H D,

8 NASYZF U7 NASLZF U7 txalT 4, ASEX = U T ¢ il

9 3GPPT7 /ARy NU—JRIOEEY T 41T DAL H—CN/— RO T7F )7

10 714 FvE— FUED VUV —FT7EY T 4

11 PDNGWEH—E V7 GWDOEEIR, N> R — "—D 7= ODMMEZER

12 v—= 7, 3

13 BHHORT FHNL 2 GieX 7 T Hl{HERE

14 Y—v o7« F—ro=A (S-GW) I[ZITROBEEENRH B,

15 f v #—eNB/> KA —N"—D7=oDua—NEE VT 4T v h—=KRA b

16 A ¥ —3GPPEE YT 4 DI=bDEEY T 47T v h—1k

17 E-UTRANT A RAE—RZ DD 787y Oy 77 Vo7 —ERAY 7 A K
Iav—UxllE b xy NU—27 OB

18 7o 7 VoI eF L) IICBITIDFNTVAR— LTy hDv—F 07

19 PDNZ ' — F 7 = A (P-GW) XK OMEEN B 5.

20 2P —R=2ADNFy KT A NEY T (T4 =Ty " VAR g il
2k B)

21 UEIP7 RL 2D 4T

22 ULLDLY—E AL~ LDF v —T T F—T 47, L—rDOE)E

23 AMBRIZH-S< DLV — kO FEfi

24 EPCO#E| (ML v ha7)  (SAEDHIPH)

25 E-UTRAN (#:{t7Node B) (LTED#ilH)

MMEIZeNBDEE LeNB~D_X—T v A v —V OSBRI ET 2 FF>, ZNL-THy b
U—Z7HNOFELE) T o EHENAREE D, 2, BET2a—VF—-LERINDIZENEN
DeNBIZT —Z HIEIFHRARE L, =Y 7 A v —URNENICHR SND 2 & Tirbh
%, UPEIZ#EL)72eNB~D, £7-1ZeNB) O D —Y—F —ZD)—F 4 7 T U AN
EfEERS, TOZ . T2 BN ReNBIZENL D 2 & AMFEICT HIEHIL, EHILT
— A NeNBAZ V2 —Y o T3 AL L->THEREN D Ra—% —ID, QoS7%i ¥
W LCIELVEFRTHND Z E2HEEICT IO, 22— —F —HIP~v X L N—F ¢
JHEMMETEHT L WH Z L E2EKT D,

UPEIZE 7, eNBZH L Ta—HF—nBHE A>T D=V T A ve—VZxf LT, 71k
VA E 7 OSBRSS, 2T, XU T Ay —URBEiERy Y- AD
EFEEVT 4T 7RV A MIBEHRL, Xy N =IO T 7V r—a Lk
ITENDT—ZIZIFBER LAV NS TH D, TDD, BT NEMiE2 ] +5 70 b=
VAR 7 DRESZELL 2T b2, T YT 4 &7 R v a UHRaGWH &
FHINATZO, ZNNOOBREIZHT 272 ha/ A X v 7132 Z ClimIn b,

RT G e H—ER-T—%FTI7F %
LTE/SAE v FU—ZIC kb RY—x v FOEGEHIIRT I —E 220 L TiThbh 5,
o, Xy MU= BE LT [RENL) OBmitE idd 5,

- AN T FIXUE L eNBRID EPS X7 T D87y &gkt 5, EPS X7 T & 4
A77W 151 DO~y B T RFEET D,

- S1 X7 ZiXeNodeB & —t 7 GW RID EPS X7 7 D 3w b &HRIET D,
- S5/S8 X7 Z IV —tE 7 GW & PDN GW [l EPS X7 Z D 37 v N B Rk 5,

- UEWET v 7V o7y N7 4 VE LT IO~y B TR EFL, Ty 7Y
VB WT SDF L ERAT T EEAT D,
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-PDN GW (Z# 7 U284y 7 4 )L % & S5/S8a X7 D~ v ' VA {RAE L.
27 7T SDF & S5/S8a X7 T A fEA T A,

- eNBIZEHRT IS LI 11 DTy~ B T2 REFEL, Ty SV 7 Xy
DM FICBWTERRT T L S1 X7 THZ2HEET 5,

- P—bE U GWIEST T T & S5/S8a T FTHDIK1 D~y U T EIEFL, Ty
TV XY T DOWFIZEBNT ST T F L S5/88a X7 SRMEEAET S,

~¢—— E-UTRAN >E< EPC >:<— INTERNET —
UE ; eNB E S-GW g P-GW E
( | :End-to-End Service : .
( | EPS Be:arer | ) ( Extem:l Bearer

( RadioBearer ) (" S1Bearer ) ( ssissearer )

-

Radio $1 S5/S8 Gi

LTE £:9fF

LTEIZ %4 % B £ HRE

3GH v U — 7 OME(LIREBET 5 7 m Y =7 MBI S AR, MR AL L TRy
N — I HEFELIZE > CUTOBRENRTEIN-. OO EEICR L. xR ik
FoTHA Y Y a—s a BB S, 3GPPICH L TRES N, Z 0%, 3GPPIHRE
PRSI, & x O iﬁbn:l:'fﬂﬁ%’ﬁ—l/\\ FOREREEE 2 -5 B DOLTED AL L 72 5 R o HEE
BT B IR 21T o 7.

E—77—=%1r—%F

20 MHz D57 22 Y 2 2 B 0 25 T OFGAN TR 2 5570 > V> 2 DE— 2 7 — X L —
+ 23100 Mb/s (5 bps/Hz)

20 MHz D 7 > 7"V > 2 B 0 25 T OFLHAN TR 22 7 > 7V > 2 DB — 27— X L —
7350 Mb/s (2.5 bps/Hz)

W@ v—rvovLT Uy

Release 6 71 N/LE— N EDF ¥ 274 7> HRelease 6 CELL_DCH 7o FD7 2 7 ¢
TIRRE F T OERNFH] 73100 ms it

Release 6 CELL_PCH7Z: X'® F—~ > NREE7> 5 Release 6 CELL_DCH 72 K07 2 7 ¢ 7 IR A&
F TOERBNFR] 350 ms Kty

B\ —oRE

5MHzE TORIWEHEE D 2L CTICH LT, 7277 ¢ ZIREETENLY = 02002 —F—LI L&V
—hATESZE

2—F—FL—rDLAT Y

INSRIPAN s MIZKHL T, 7Tor— NREE (> nT—H XN — ATz —F
—) T5 ms At

=P =2 N =T b
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&y r AMHz Y 72 0 DR 2 — P — X — 7 | J3Release 6 HSDPAIZ %f L T3~4 (%
T Y AMHzZY 72 ) D)z — A — X — 7k ASRelease 6 DAEIEIR T o Y 2 )7
XL T2~3(F

JB A A sh s

Zo YD BEFDDID =T B U — 2 B0 S BRI sED HEE (bits/sec/Hz/ V-1
) 1, Release 6 HSDPA|ZXf [ T3~4(%

T TN BRFDOPPD TR N T — 22 BT B R FRD HEE (bits/sec/Hz/ V1
F) 1%, Release 6 DFFH{EIK T > 7Y > 2 |25 L T2~31%

BEM

E-UTRAN/Z, 0~15 km/h DIRE BB #E/EIZRpES D = &

15~120 km/h D EE B ENEE & FERESF & L THR— 952 &

BT —RK oy T — 2 Flk R SEBEEEIT120~350 km/h DiFEE (F 7215 R ECHELICIE UTC
500 km/hE T) ZiFFT 52 &

{5 &

EREDRN—T" b JEBEEFI . BEIED AEEIE, 5 kmE I Tl e 95 2 &,
30 kmtE/LIZXF L TIEDT PRI TICHZ 2 2 &, /100 km F THHS A E/L = &
RNV TF AT 47 - 78— FFX¥ A h < ALFF¥ A - b—EX (MBMS)

IR DEHES I I HRPE : A CEH, 2—FT 0220, SAFIANTZ2EXT I a—F, =
=F ¥ X AN —g 0 b K ERUEHEE

G D BT 55 7 & 2 —F — ~DMBMS # — "X D #
NTBLEOFEXTHEIDOE D 2 THARETH D = &

H IS D Rkt

E-UTRAIZT » 7’ 2 b &0 2 Dif Iz C, 1.25 MHz, 1.6 MHz, 2.5 MHz, 5
MHz, 10 MHz, 15 MHz, 20 MHz 72 E D& FED B E 0 25 TIZX IS 7 RER = &y NT B L
IR T I T OIS ZFAR— 952 &

SRT AL, AU L R, T T B NS o) o D, LT
PR L ONHEEBE T+ R DI IZ 3517 5 HERR I U > — X (ND—, WA 2 — )
LREGEEEIC) 2L, U —XpichblEoTar YREDYR— FRaRETH S5 = L,
[HERR I U > — R | 1FFHEL DRI AT RER 2 TORKEE L TEESN D,

3GPPEMRT 7 ¥ AH#i (RAT) k2 #EBFEBIRSM v F—U—FF

[5] U I PERG BRI 51T B 17 & BT+ R /L DGERANMUTRANIC L 2 =22 r—2 g >
E-UTRAN % — X F N H R —F ¢ > 7 & 5 ICUTRANS L T8 F = 1ZGERAN A~ L —2 5 278
3GPP UTRAN & 3GPP GERAND i 17 DJESR J: N2 R — S — 38— P EFETH 5 = &
E-UTRAN *UTRAN (F7=1FGERAN) &+ DD U 754 AH—E X DN N —sN— 1D
I IE] 73300 msKijii TH 5 = &

T—F%T77FxBLIOR~S T V—2ayv

> NE-UTRAN 7 —F 7 2 F+

DTN ANBEORGFHN S FRADRN T 74 v 25— F T B3R — XTI L THE
HINERETH DI, E-UTRANT —F 7 7 F y)d/Nor >y pN—=XThHE5Z &

E-UTRANT7 —F7 2 F it [ 2 TN A N T 7 2o T —) DBEZRNDRIZHZ S Z
&

E-UTRAN 7 —F 72 F it N —x 2 FQoS&#HH— 952 &

N =Ll 7 3L E RS S &

R Y — R EHEG

T N —T 2 FQOSD /= Dk S 17z A — b
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ZORER, LTERT —# L— b O @ . (50~100 Mbit/s/s) 5 & O RE# 0O b o> F28L
AT T B LW Y 7 B ZAEGCER LTS 2 e 5005, 3GPPANEIR L 7o £l
Ua—va ik, OFDMAT 7 B A L U& L — k (64QAM) 27 Z {5 MIMO#H4fy &
M2, LTEFERATF v 27 =% HARQ, BLOEHY > 7 s (AMC J# IS4 FH 7T 5
t) DAY 2—1U 7Tk LT, HSPA (BifEDORelease 6 3GPPx » NV —27IZH1T5)
ERICHEZ VD, ZOEMIC K> TEFEFELEOTR (HE, RELRY) IZ/E-T, &
AL RS D K OICxy N — 7 ZBIIICERELT 5 2 E N Al & 72 D,

Kex e 7 a0 b a L OO, HTLWERRTZT A VT2 —AD—HE LT,
OFDMAXR—AD 7T 7 ua—F|ZEAT 5720, HERENIER SNz, Tk 2imBiim
ik T k) Lo b LA T 2BINTDHZLETholz, ThiL, BRHIMICHZ-> T,
ZOHFHLWET A X T 2 —ANRNERT —% L— b ERMTH 2 LR TE, MUK =
A NTENIDEROBNIN—R 2T ICEATELRNEZMATNDEEZLNDINLTHD,
WCDMAIZKI 5 B 22 i b2 N—2 & L= bR 77 a—F & F72, Bfbrsfh 40
RBTHZENTEDEASAD EEZONEN, ZNE2WET A OOHINERITMEE ., A
HENRE2ZE LG A. A AEIRCITE L WATREENH 5, OFDMAR— 2 O Hiffiix
FERINDIEHET =X L — 2 X DHBRICERTLIZENTE D,

BIR S VT HIFERRIZET M ENTE Y . LTEZERMAARICFER S 41TV 2 e d) OB I
BTHLTHESATVD,

LTEZ 7 A v ¥ 7 = — AD LM% LI FIZRd,

VAR I
* QPSK, 16QAM. 64QAMZFHIZ X H5OFDMAXR—ADT 7 & A
N VAV AINE/E S V(4
e MIMOB XOEEL A N—TF
o JEBRRIMBMS
o R Va—Vrr. Uy ZiEs, HARQ, 3.5GIZEIT HHlE

Tyl
e BPSK. QPSK. 8PSK. 16QAMZE Mz LD 7/ -+ TFDMAT 7 & &
o EEHXANR—TF
o A va—Yrr, UrriEi, HARQ, 3.5GIZRIT 2HIE
o FGURLTIERATuI—Ty

2IVF I e ATy ko= FFL T 7Ty b (MIMO)
o JLHRIEER LR ZEMONFTITB N CTEEOT T F A
o EEHMLIZEHBIIBOTEEO T T AR FRERSES, a—RFKJa—2L LT
MBLNBHEMERANC, =2 20 —F v "2 ESHEAHZLNTEXS,
o PDSCHz#EIZR L CEIW Y CoNET Y2 TAB—vary Ry F07
Vo a— R RX7IL, MISEERT T T 0 TH 558, AMEDOR O
T—=H AN —LEERHTHILENTE D,
o EFHME ao—RFJa—XFFAVWEE—7 Z20L—F v NI, —ODFEET T F T
RATREZR L — N OMEEIZ 72 D,
e [RIULL—FEEKRTHEODIZ, LVKREBAEFHI AT L —varbiolH —7
VT OB FA LT, 2 — R 22— AFINISE L SN BHED/NoAS K D /&
SIRARREMNRH Y . DRI AT ARENEINAE R L 72 5,
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OFDMAZ AWM &g Z Wb Z & T, 3GTHA SN U LO®ET — % L— F 2t
BHlzIZHWBN D, BMHzTF ¥ XV WCDMAD T —# L— hZHHHI L TWb, /2. JAW
RF#H8E (20 MHz) 0>*|J)5H73§? XL — e HHT D7 —TERBEMEE -5 LT\ 5D,
Z D=, OFDM iFJ U & D 8REZ 57200 K 512, 20 MHzO #HIiE 2 AL D5\ g
(M7 Fxx0) IZHET 5, %\47‘77‘&211/ iﬂiﬁfrﬁT ZL— NTERESI, ZDk,
ﬁ*%fﬁfhaﬁi%é\éhfiﬁ-?@x/lw—7/ MRt ENn D, 7Y XANRRFERE, {47 <
— A, B—=F 4T BF Y RNVDONEREIIS U T, KRV T F ¥ RV EERT D, =
NoEEFDOH, N—=A ML NR=ZX LY (FH T 7L —AF7131 ms) THOEIEND,
LTEIZ B 2OFDMD JHEH1Z15 KHzEfR DX ¥ UV 7 THESN TWD, & [V Yy—A7n
v 7] BERAICHAVONDIERY Y —20E| Y L TE2RDLT) T12EOBEES 7 VT
(180KHz) 7' N—7T, 0.5msD Ay hETHD,

MIMO Example

We consider an example with 2 transmit antennas (Aand B).
The 3 options for transmission correspond to only antenna
A, and only antenna B, and both A and B; options 1, 2and 3.

When both antennas are on, the transmit power from each
is reduced by a half so the total power is the same as the
cases with a single antenna on. For each option, the SINR is
calculated. The SINRs are mapped to achievable rates and
possibly based on conventional HSDPA rate mappings.

High

Data
Stream

In the example, option 1 achieves a rate of 2.332 Mbps by
using 16QAM modulation with a rate 0.486 coding over 5
spreading codes. Option 2 achieves a slightly higher rate
because its SINR is higher. However, by transmitting
simultaneously over both antennas, the total rate of
3.074 Mbps is the highest.

i
.

A B A B A B A B8 A B A B Total
1 P 0 14 | -inf 16QAM N/A 0.486 | NA 5 NA | 2332| 0 2332
2 0 P -inf | 15d8 NA 160AM N/A | 0551 NA 5 0 2644 | 2644
3 PR | PR 102 | 119 QPSK 16QAM 0691 | 0371 4 5 | 1292|1782 | 3.074

1 MIMO Dl

2 200KET VT T (ALB) 2o flaB 25, BEOTDOOF T ar LT, 7
YT FTADRICEINT D, T T FTBORIIKINT D, T T FAEBOWE FIHINT S,
3OoDA T arNELZLIL, EhENRA T a1, 2, 3T 5,

3 BEROENIT U ITNNT T IR A DEE LRI THILIED, WTOT T R4
DE XL, FAPLOEGFHINIEDZITWYT 5, 547 a3 2k L TSINRAFHH &
N5, ZOSINRIE., #ERDOHSDPAL — h~ v B'L ZIZH ST, EREARE/R L — b
SIETHER, BLXOFryxrva—F7 4 V7 AF—AIIx L Twy BT EN5,

4 BB T, 7Y a U5 DA T Ly T 4 a— Rkt LT, 048602 —F ¢ v
JL— b S 7216QAMZE R 2 VW5 Z & T2.332MB/sD L — &2 ER TS, A7 3
V2IISINRBE W=, bINcEmnL— MIR5b, LaL, MFDT7 7 TR
KETDHE, AHOL—FN3.074L 5T, @I D,

5 ®#HT—HZARY—A

MIMOIX T=nAF 7L M) A>Ty b ) ~=AF7FLr M) TRy (0) ] ©
KFETHD, T, ERY 7 ICBWTEBEA ST 2 2 LN FREZRE B & Hi2
WHNDLT T HHEINTH D, LTEICEBWC, =P —F =X [F25DFT —HX A N U — AT
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Ramp Processing
The Ramp is processed in each symbol to improve spreading of the
Spectrum waveform due to the discontinuity between symbols.
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Functional partition of MIMO system
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36.211  Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and
modulation

36.212  Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel
coding

36.213  Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures

36.214  Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements

36.300 Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal

Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2

Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by the

physical layer

36.304 Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
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36.322  Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Link Control (RLC)
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36.323  Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data Convergence
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description

36.410 Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 general aspects
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36.411  Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 layer 1

36.412  Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 signalling
transport

36.413  Evolved Universal Terrestrial Access (E-UTRA) ; S1 Application Protocol (S1 AP)

36.414 Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 data transport

36.420 Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 general aspects
and principles

36.421  Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 layer 1

36.422  Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 signalling
transport

36.423 Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 Application
Protocol (X2AP)

36.424  Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 data transport

36.801 Evolved Universal Terrestrial Radio Access (E-UTRA); Measurement Requirements

36.803 Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio
transmission and reception

36.804 Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio
transmission and reception

36.938 Improved network controlled mobility between LTE and 3GPP2/mobile WiMAX radio
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