3GPP TSG-RAN WG1 Meeting #19 R1-01-0255
Las Vegas, USA, 27" Feb 2001-2"Y Mar 2001

CR-Formv3

CHANGE REQUEST
& 25944 CR 05 & rev 1 &  Current version; 330 Vat

For HEL P on using this form, see bottom of this page or look at the pop-up text over the & symbols.

Proposed change affects: = (U)SIM[_| ME/UE[X] Radio Access Network| X| Core Network[ ]

Title: & 1.28 Mcps TDD related changes to 25.944
Source: & Siemens AG, CATT
Work item code: & LCRTDD Date: & 21.02.2001
Category: &z B Release: = REL-4
Use one of the following categories: Use one of the following releases:
F (essential correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: & Inclusion of the Workitem LCRTDD in release 4

Summary of change: & This CR describes coding and multiplexing examples for 1.28Mcps TDD.
Inrevision 1, the CR has been extended by the FPACH — coding (4.3.1.3) and by a
64kbps streaming example (4.3.1.4.2.5 and 4.3.2.2.2.5). Additionally the TrBIk Sizesin
the “Example for PCH and FACH” (4.3.1.2) have been aligned with TSG T1 cf. Tdoc
T1S-010029 for 34.108.

Consequences if & Incompleteness of TR25.944 with respect to LCR-TDD (1.28 Mcps TDD)
not approved:

Clauses affected: & 4.2 (only heading), 4.3 (new section)
Other specs a1 Other core specifications &
affected: Test specifications

0O&M Specifications

Other comments: &

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.ora/3G_Specs/CRs.htm.
Below is a brief summary:

CR page 1l



Release 4 40 3G TR 25.944 V3.3.0 (2000-12)

4.2 TDD mode — 3.84Mcps TDD option
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4.3 TDD mode — 1.28Mcps TDD option

4.3.1 Downlink

4311 BCH
Table XX: Parameters for BCH
Transport block size 246 bit
CRC 16 bit
Coding CC, coding rate = 1/3
TT1 20 ms
Codes and time slots SE =16 x2 codes x 1 time slot
TECI 0 bit
IPC 0 bit

Transport block
CRC, and Tall 246
attachment :
¢ CRC] Tall
§ 246 16 8

Convolutional
coding R=1/3

{

1% interleaving

{

Radio frame 810
segmentation : o

{

Rate Matching

/

2¥interleaving | 352 352

810

405 405

Physical channel 362, 352,

mapping : L el
codel - SF=16 ‘ MA MA | MA | MA
code 2 - SF=16 MA MA MA MA
44 144 44 44 144 44 44 144 44 44 144 44

subframe #1 > < subframe #2 > < subframe #1 > < subframe #2

< Radio frametti > < Radio frametti+1 >

Figure XX: Channel coding for BCH
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Example for PCH and FACH

42 3G TR 25.944 V3.3.0 (2000-12)

Table XX: Parameters for PCH and FACH

PCH NpcH=80 or 240 bit
Transport block size FACH1 363 bit
FACH2 171 bit
PCH 80*Bpch_or 240*BpcH_bit (Bpc=0,1)
Transport block setsize [FACH1 363*BracHi bit (BracHi=0,1)
FACH2 171*BrachH2bit (BracH2=0,1,2)
. PCH, FACH2 CC, coding rate = 1/2
S FACH1 TC
TTI 10 ms
Codes and time slots SFE =16 x 6 codes x 1 time slot
TECI 16 bit
IPC 0 bit
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PCH FACH1 FACH2
Transport block
CRC attachment NpcH_Ts 363 171
| crRq | lord | |crd
NrcH_TB 16 363 16 171 16

TrBk

concatenation Bech TrBks BracH1 TrBks Bracrz TrBks
(BrcH =0,1) (Braci1=0,1) (Bracz =0,1,2)

l

Tail bit attachment (
for CC :

NecH_te +16) * BrcH

379 * BracH1

187 * Brachz

Tail

Tl

Convolutiona
coding R=1/2 or

NecH_te +16) * Brch 8*ch;; ]

379 * Bracr1

187 * BracHz 8 Boponal3?

TC

Tail bit attachment
forTC

Y

Rate matching

2*(NpcH t8+24)* Bren

1137 * BpracH

2*(187* Beachz+8* Bracd3?!

Tall

1137 * BpracHi

12* BFACPilE

|

[2* (N PeH_TB +24) +NPCH_RM]* B RcH

(1149+NFACH1)* BFACH1

£ 2% (187 Bracwrt8* Beacio /) +Neacrz s {Breaciu 37

TrCH multiplexing

y

2 |nterleaving

[2* (Nror o-+24)+N e s *B ros+(1149+Neacra)* B racen +2* (187* B racrz+8* Meacra/ 33 +Nracrz v Bracral 32

/

Physical channel
mapping

[2* (Nros 7a+24) N st ] B s +(L149+Nencoe) Bracurt 2 (187* Bracrt 8 Braceud 39 +Nescr o Braced 32 ™

¢ SF=16

1?7m?n?0?p?q

MA MA codel
. . _ codem
. . coden
. codeo
code p
MA MA codeq
44 144 44 44 144 44

'subframe#l > 'subframe#Z >

<

Radio frame#

>

Figure XX: Channel coding and multiplexing example for PCH and FACH




Release 4

4.3.1.3

Coding of FPACH

Table XX: Parameters for FPACH

44

3G TR 25.944 V3.3.0 (2000-12)

FPACH block size 32 bit
Coding CC1/2
1Tl 5 ms, 1 subframe
Codes and time slots SFE =16 x 1 codes x 1time slotx 1 subframe
CRC 8 bit
FPACH BlockSize
CRC, and Tail 32
attachment
y CcRC| Taill
Convolutional 32 8 8 e
codingR=12 {+—m—m — — — — """
»L 96
Rate Matching
Interleaving 88
Physical channel 88
mapping
codel- SF=16 MA
1 subframe 2 ) oy
<
X=12 subframe #X

Figure XX: Coding for FPACH
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43.14 Example for DCH

43.1.4.1 DCH-> Radio frame segmentation

The channel coding and multiplexingfor DCH is common with the 3.84Mcps TDD option[cf. 4.2.1.3.1  DCH-> Radio
frame segmentation’]
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4.3.1.4.2 TrCH multiplexing -> Physical channel mapping

4.31.4.2.1 Example for Stand-alone mapping of 3.4 kbps data

NOTE: Thisexample can be applied to Stand-alone mapping of DCCH.

Table X X shows example of physical channel parameters for Stand-alone mapping of 3.4 kbps data.

3.4 kbps data
< s >
#1 #2 | #3 #4
. . 129+Nrm1=152 129+Nrm1=152 129+Nrm1=152 129+Nrv1=152
2 interleaving : :
Physical channel 152 e 152 152 152
mapping
sr=t6 [ [rwa[tl]l |[ [rwaffl] | .- coo [ Irlval I el ]
40 4 4 36 40 4 4 36 40 4 4 36 40 4 4 36
subframe #1 subframe#2 subframe #1 subframe #2 TFCI
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame # i+3 TPC+SS
Figure XX: Channel coding and multiplexing example for Stand-alone mapping of 3.4 kbps data
Table XX: Physical channel parameters for Stand-alone mapping of 3.4 kbps data
Codes and time slots SF16 x 1 code x 1 time slot
TECI 16 bit
TPC + SS 2 bit + 2bit
4.3.1.4.2.2 Example for multiplexing of 12.2 kbps data and 3.4 kbps data

NOTE: Thisexample can be applied to multiplexing AMR speech and DCCH.
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< 12.2 kbps data > < 12.2 kbps data > < 3.4 kbps data >
|#1a|#2a|#1b|#2b|#1c|#2c|| #1a|#1b|#2a|#2b|#3a|#3b||#1|#2|#3|#4|
TrCH
multiplexing
| oo | oac [ || wa [ w0 [ woc [ o || o | sao [ wac [ o || wou [ w20 | woc [ ]
2" interleaving : ;
| | |
Physical channel 328 328 328 328
mapping ’
[ || [wa] [a || wal |
SF=16 44
ITIMAIT-I ITIMAIIT[ ITIMAIT-I ITIIMAIT
4 36 4 36 4 36 40 4 4 36
TFCI
subframe #1 subframe #2 subframe #1 subframe #2
Radio frame #i Radio frame#i+1 Radio frame#i+2 Radio frame#i+3 F TPC+SS
Figure XX: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 3.4 kbps data
Table XX: Physical channel parameters for multiplexing of 12.2 kbps data and 3.4 kbps data
Codes and time slots SF16 x 2 codes x 1 time slot
TECI 16 bit
TPC + SS 2 bit+ 2bit
4.3.1.4.2.3 Example for multiplexing of 28.8/57.6 kbps data 3.4 kbps data

NOTE: This example can be applied to multiplexing of Modem/FAX and DCCH.

Table XX shows example of physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data.
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28.8/57.6 kbps data 3.4 kbpsdata
# " 1 #a | am | = || w || wm ]
TrCH
multiplesing | s~
#1 #1 #2 #2 #3 #3 #4 #H4
2 interleaving |
| | | | |
Physical channel :
mapping ‘
SF=16 MA | |MA| MA | MA |
Nb1 Nb1 Nb1 Nb1 Np1 Np1 Nb1 Nb1
[} [} [} [ ] :
[ ] ° [ ] [ ]
[ ] [ ] [ ] [ ]
|MA | "MA MA | MA |
Nb1 Nb1 Nb1 Nb1 Nb1 Nb1 Npz1 Np1
T|mA Tﬂ: uall] | |T|'V'A|T| fwal ]
N2 4 4  Nps Np2 4 4  Nbs No2 4 4 Nbs Nm: 4 4  Nps TFCI
subframe #1 subframe #2 subframe #1 subframe #2 TPC+SS
Radio frame #i Radio frame# i+1 Radio frame# i+2 Radio frame#i+3

Figure XX: Channel coding and multiplexing example for multiplexing 28.8/57.6 kbps data and 3.4 kbps data

Table XX: Physical channel parameters for multiplexing of 28.8/57.6 kbps packet data and 3.4 kbps data

Npi1, Np2_, Nps 28.8/57.6 kbps 44 bit, 40 bit, 36 bit

Code & time 28.8 kbps SF16 x 3 codes x 1 time slot
slots 57.6 kbps SF16 x 6 codes x 1 time slot
TECI 16 bit

TPC +SS 2 bit + 2bit
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4.3.1.4.2.4 Example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: This example can be applied to multiplexing 64/128/ 144/384 kbps packet data and DCCH.

Table XX shows example of physical channel parameters for multiplexing of 64/128/ 144/384 kbps packet data and 3.4 kbps data.

Packet data Packet data 3.4 kbps data
| oowm | ow | owm || #w | #1 #2 #3 #4
TrCH
multiplexing l W /
#1 #1 #2 #2 #1 #3 #2 #4
2d interleaving
Physical channel T e
mapping L
SF=16 ( MA | MA MA | ”MA
. Npo Np1 Np1 Nb1 Nb1 Nb1 Nb1 Noy |
[} [} R _— [} [ H
[ ] [ ] [ J [ ]
° ° ° °
|MA| | MA | MA MA
Nb1 Nb1 Noy No1 Np1 Np1 Np1 Np1
TmA T| ||T| MAlT[ TIMA Tlt TiMA T[
Np2 4 4 Nps N2 4 4  Nps Nb2 4 4 Nboz Np2 4 4 Nbs TFCI
subframe #1 subframe #2 subframe #1 subframe #2 TPC+SS
Radio frame #i Radio frame #i+1 Radio frame# i+2 Radio frame #i+3

Figure XX: Channel coding and multiplexing example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data
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Table XX: Physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

Np1, Np2, Nps |64 & 128 & 144 & 384 kbps | 44 bit, 40 bit, 36 bit

Code & time |64 kbps SF16 x 8 codes x 1 time slot

slots 128 kbps SF16 x 14 codes x 1 time slot
144 kbps SF16 x 8 codes x 2 time slots
384 kbps SF16 x 10 codes x 4 time slots

TECI 16 bit

TPC + SS 2 bit + 2bit
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4.3.1.4.2.5 Example for multiplexing of 64 kbps data and 3.4 kbps data

NOTE: Thisexample can be applied to multiplexing |SDNs data and DCCH.

Table XX shows example of physical channel parameters for multiplexing of 64 kbps data and 3.4 kbps data.

64 kbps data 3.4 kbps data
#1 #2 #3 #4 #1 #2 #3 #4
! e
multiplexing
#1 #1 #2 #2 #3 #3 #4 #4
2 interleaving :

Physical channel

MA MA |MA| || |MA|
Nop1

mapping
Nb1 Np1 Npz1 Np1 Nb1 Nb1 Nb1
. . LI ] L N B . .
[ ° ° °
[ ] [ ] [ ] [ ]
MA | MA | MA | |MA
Np1 Np1 Np1 Nb1 Nb1 No1 Nb1 Npi !
Flval il [ vl ] Tmal ] val ]
Nb2 4 4  Nbs Nb2 4 4  Nbs N2 4 4  Nps Np2 4 4  Nps TFCI
subframe #1 subframe #2 subframe #1 subframe #2 TPC+SS
Radio frame # Radio frame #i+1 Radio frame # i+2 Radio frame# i+3

Figure XX: Channel coding and multiplexing example for multiplexing of 64 kbps data and 3.4 kbps data
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Table XX: Physical channel parameters for multiplexing of 64 kbps packet data and 3.4 kbps data

Npi1, Np2, Nps3 44 bit, 40 bit, 36 bit

Code & time slots SF16 x 8 codes x 1 time slot
TECI 16 bit

TPC +SS 2 bit + 2bit
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4.3.1.4.2.6 Example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: Thisexampleis corresponding to multiplexing of AMR speech, 64/128/144/384 Kbps packet and DCCH.

Table XX shows example of physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data.

< 12.2 kbps data > < 12.2 kbps data > < Packet data > < Packet data > < 3.4 kbps data >
|#1a|#2a|#1b||#2b|#1c|#2c| |#1a|#2a|#1b||#2b|#1c|#2c| | #1 || #2 || #1 || #2 |

Pee=——==— = ==l
multiplexing

mapublmd w1 || |weaperled] w2 [#2| |maluolud m |#3| |woalpanlued w2 |#4|

2" interleaving

P RErN I | 0 - | Y - | T R
Physical channel 5
mapping
s L wal [ [w 1723 I | 7
Nb1 Nb1 Nou N1 Nb1 No Nb1 Nb1 |
b g . . ] °
[ ] [ ] [ ) [ )
[ ] [ ) [ ] [ ]
[ Twa] [ Jwa] | el Al
Nb1 Nb1 Nb1 Nb1 NbL Nb1 Nb1 Nb1
N 7 [ 3 P 5 P O P 5 P
No2 4 4 Nboz No2 4 4 Nbs No2 4 4 Nbos Noz 4 4 N
E TFCI
subframe #1 subframe #2 subframe #1 subframe #2
Radio frame #i Radio frame # i+1 Radio frame #i+2 Radio frame #i+3 TPC+SS

Figure XX: Channel coding and multiplexing example for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data
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Table XX Physical channel parameters for multiplexing of 12.2 kbps data, 64/128/144/384 kbps packet data and 3.4 kbps data

Data rate No. of No. of physical channels with | Nrrci | Nrec + Nrec
(kbps) timeslots SF16 per used TS
64 1 8 16 2+2
128 1 14 16 2+2
144 2 8 16 2+2
384 4 10 16 2+2
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4.3.2 Uplink
4321 RACH
Table XX: Parameters for RACH
Transport block size NRracH=168
CRC 16 bit
Coding CC, coding rate =1/2
TTI 10 ms
Codes and time slots SE=8 x 1 x 1code x 1time slot
TECI 0 bit
TPC 0 bit
Transport block
: N
CRC attachment | RACHTE ‘
CRC
. NRACHJB 16
Tail bit attachment
¢ Tall
Convolutional Nracr_rs +16 8 |
coding R=1/2
Rate matching 2* (Ngach_1s +24)
2" interleaving : 2 (Npacri 18 t24)+Neacit ru
Physpal channel 2% ( NRACH_TB +24)+NRACH_RM
mapping ;
SF=8
PRACH Data
Timeslot x >

Figure XX: Channel coding and multiplexing example for PRACH
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43272 Example for DCH

43.2.2.1 DCH-> Radio frame segmentation

See4.3.131
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4.3.2.2.2 TrCH multiplexing -> Physical channel mapping
4.3.2.2.2.1 Example for Stand-alone mapping of 3.4 kbps data
NOTE: Thisexample can be applied to Stand-alone mapping of DCCH.
3.4 kbps data
< e >
#1 #2 | " #4
. . 129+Nrv1=152 129+Nrmi=152 129+Nrm1=152 129+Nrv1=152
2 interleaving : :
Physical channel 152 S 152 152 152 ;
SF=16 1 7 oo [ Irdvell I Telvaldl ]
40 4 4 36 40 4 4 36 40 4 4 36 40 4 4 36
subframe #1 subframe#2 subframe #1 subframe #2 TFCl
Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame# i+3 TPC+SS
Figure XX: Channel coding and multiplexing example for Stand-alone mapping of 3.4 kbps data
4.3.2.2.2.2 Example for multiplexing of 12.2 kbps data and 3.4 kbps data
NOTE: This example can be applied to multiplexing AMR speech and DCCH.

3GPP
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2nd interleaving

58 3G TR 25.944 V3.3.0 (2000-12)
12.2 kbps data 12.2 kbps data 3.4 kbps data
< > < > < >
#la #a #1b #2b #1c #2C #la #2a #1b #2b #1c #2c #1 #2 #3 #4

i

/

#la |#1b|#1c|#1|

#2a | #b | #2e | #2

#la || #1b | #lc | 3

in | | v Tna]

Physical channel 328 328 328 e 328
mapping . e
s=s | [walll [ [wddll ] - oo _Idwalll 1 Flwall ]
84 4 4 80 84 4 4 80 84 4 4 80 84 4 4 80
subframe #1 subframe #2 subframe #1 subframe #2
Radio frame #i Radio frame # i+1 Radio frame# i+2 Radio frame #i+3
TFCI
TPC+SS
Figure XX: Channel coding and multiplexing example for multiplexing of 12.2 kbps data and 3.4 kbps data
Table XX: Physical channel parameters for multiplexing of 12.2 kbps data and 3.4 kbps data
Codes and time slots SF8 x 1 code x 1 time slot
TECI 16 bit
TPC + SS 2 bit+ 2bit
4.3.2.2.2.3 Example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data
NOTE: This example can be applied to multiplexing of Modem/FAX and DCCH.

Table X X shows exampl e of physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data.

3GPP
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< Packet data > < 3.4 kbps data >
| | | | | L [ e [ o || #m |
TrCH
multiplexing l W /
| #1 | #2 | #3 | | #4
2" interleaving : E
| | ]
Physipal channel
mapping
| rlwal ]| ITIMAITE S ITIMAIT-I ITIMAIT
28.8 kbps SF=4: 1724 4 168 1724 4 1724 4 1724 4 :
packet data
L — ITIMAITIijl [rfuaal ] e[| ITIMAITIij =
Epacket data 4 34 s 4 4 344 L3484 4 344 84 El TFCI
S SifraETT e ——————— s R SE T s : F TPC+SS

Figure XX: Channel coding and multiplexing example for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

Table XX: Physical channel parameters for multiplexing of 28.8/57.6 kbps data and 3.4 kbps data

Codes & time 28.8 kbps (SF4 x 1 code) x 1 time slot
slots 57.6 kbps (SF2 x 1 code) x 1 time slot
TECI 16 bit
TPC + SS 2 bit+ 2bit
4.3.2.2.2.4 Example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

NOTE: This example can be applied to multiplexing 64/128/ 144/384 kbps packet data and DCCH.

Table X X shows example of physical channel parameters for multiplexing of 64/128/ 144/384 kbps packet data and 3.4 kbps data.

3GPP
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Packet data > < Packet data < 3.4 kbgs date
[ [ w [ a ][ w» | [a [[ 2 |[ & |[ m |
TrCH
multiplexing l W /
| o | [ || [ | [ |
2" interleaving z :
| | | |
Physical channel
mapping
sitps oz we] | ITIMAIIT- . C |T|MA|T-| el ]
packet data . 348 4 4 344 348 4 4 344 348 4 4 344;
e 2| _lrhuel] ] ITIMAII [ Tl JC Tl
packet data 348 4 4 344 348 4 .. s 348 4 4 344 3484
SF=2 |T| va il [ Twd] T- Fwal 11 T4 MA|T-§
4 344 3484 344; L3484 4 344 384
sp=zl [l | ITIMAIIT- IITIMAITEI sl |
144 Kbps ¢ 348 4 4 344 348 4 : L . 4 344 348 4 4 344;
poketdata ey [ [rfwalrfl] ]| ITIMAIT-E IITIMAITIEI [l
348 4 4 344 348 4 ;3484 4 344 3484 4 344§
O Y T l 12 |
SF=g 352 352 352 352 . . : 352 3525
- | T|MA|T|ij| |T|MA||T- C IITIMAIT-I ITIMAITI-;
kbps ) ... 8 4 4 80 4 80 84 4
packet 4 TFCI
data ] nan i ;
SF=2 | [va] || || 1 [a| || e} TPCHSE
~ 352 352} . - 352 352!
v | ITIMAIT-I ITIMAIITIi] ITIMAIT-I ITIIMAIT-
4 80 84 4 4 80 4 80 4 80
subframe #1 subframe #2 subframe#1 subframe #2

3GPP
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Figure XX: Channel coding and multiplexing example for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

Table XX: Physical channel parameters for multiplexing of 64/128/144/384 kbps packet data and 3.4 kbps data

Codes & time 64 kbps (SE2 x 1 code) x 1 time slot
slots 128 kbps (SE2 x 1 code) x 2 time slofs
144 kbps (SE2 x 1 code) x2 time slots
384 kbps {(SE8 x 1code) + (SF2 x 1 code)} x 4 time slots
TECI 16 bit
TPC + SS 2 bit + 2bit

3GPP
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Release 4

4.3.2.2.2.5 Example for multiplexing of 64 kbps data and 3.4 kbps data

NOTE: Thisexample can be applied to multiplexing | SDNs data and DCCH.

Table XX shows example of physical channel parameters for multiplexing of 64 kbps data and 3.4 kbps data.

64 kbps data 64 kbps data 3.4 kbps data
> < > < -
Lom [ e [ 0w || w | [ m | |[ & |[ » |
TrCH
mrumplexmg L ‘W /
#1 | #1 #2 | # #1 | #3 #2 | #4

2 interleaving 5

o

=2 [rlwarll [ w1 . R I 77 O s
84 4 34 3484 4 344

348 4 4 344 348 4 4 344

Physical channel
mapping

Radio frame #i Radio frame #i+1 Radio frame #i+2 Radio frame#i+3

Figure XX: Channel coding and multiplexing example for multiplexing of 64 kbps packet data and 3.4 kbps data

Physical channel parameters for multiplexing of 64 kbps packet data and 3.4 kbps data

Table XX:
Codes & time slots (SE2 x 1 code) x 1 time slot
TECI 16 bit
TPC + SS 2 bit + 2bit

3GPP



