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1 Introduction

Both WG1 and WG2 have decided to take [1] as the basis for the transport block size signalling. Some companies have expressed their concerns that the signalling proposed in [1] sets restrictions to the scheduling of the retransmissions since the code rate is limited below rate 1. It is, for instance, not possible (in practice) to change from 16QAM to QPSK between transmissions of a given transport block, i.e., if the first transmission is done with 16QAM then also the retransmissions must be done with 16QAM even if the channel has changed significantly.

In this contribution we propose a simple addition to [1] which enables the change of modulation between retransmissions of a given transport block.

2 Proposed transport block sizes

We propose to use 6 bits for the transport block size signalling for 16QAM and 7 bits for QPSK. This enables to extend the code rate for QPSK above rate 1 and thus always enables the change of modulation from 16QAM to QPSK, i.e., all the transport block sizes allowed for 16QAM are also allowed for QPSK. There are then 64 different transport block sizes for a given number of channelisation codes and 16QAM modulation, and 128 different transport block sizes for a given number of channelisation codes and QPSK modulation. The transport block size set for 16QAM is a subset of the transport block size set for QPSK for a given number of channelisation codes.

The extra signalling bit for QPSK is proposed to be taken from the redundancy version (RV) signalling, i.e., only two bits would be used for RV in the case of QPSK (4 redundancy versions instead of 8 currently specified). For 16QAM the number of redundancy version would not be changed, i.e., there would be 8 versions signalled with 3 bits. To our understanding 4 redundancy versions for QPSK are well enough (since no constellation rearrangements are needed).

The following text is copied from [1] and revised to show the addition proposed here:

---------- Text from R2-021668 -----------

The set of transport block sizes L for channelization code set and modulation scheme combination i in the figures below was generated according to:

If  i = 0 and ki < 39
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where ki is the 6 (for 16QAM) or 7 (for QPSK) bit transport block size index signaled on the HS-SCCH. Note that the if statement above is true only for a single channelization code using QPSK modulation. The value of p above corresponds to a worst-case padding of approximately 1.8%.
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Table 1: The values of k0,i for different numbers of channelization codes and modulation schemes. The values of 
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were selected such that the maximum transport block size for a given combination of channelization codes and modulation scheme plus the 24 bit CRC with ki = 63 is as close as possible to (but not exceeding) the maximum number of channel bits for the given combination of modulation scheme and channelization code set, i.e.,  
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-------- End of text from R2-021668 ---------

The text proposals for TS 25.321(Signalling of Transport Block size for HS-DSCH) and TS 25.212 (Coding for HS-SCCH) are given in Annex.

3 Conclusions

We propose to use 6 bits for the transport block size signalling for 16QAM and 7 bits for QPSK and reduce the number of redundancy version for QPSK from 8 to 4, and make the corresponding spec changes according to text proposals given in Annex.
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Text proposal for TS 25.321:
9.2.3
Signalling of Transport Block size for HS-DSCH

For HS-DSCH the transport block size is derived from the TFRI value signalled on the HS-SCCH. The mapping between the TFRI value and the transport block size is specified below:For each combination of channelization code set and modulation scheme i = 0..31, a set of  ki = 0..63 transport block sizes L(i, ki ) is given by:

If  i = 0 and ki < 39



[image: image7.wmf]38

,...,

0

12

137

)

,

(

=

+

=

i

i

i

k

k

k

i

L


else





[image: image9.wmf]ë

û

29

,...,

15

for  

  

63

,...,

0

14

,...,

0

for  

  

127

,...,

0

9.2.3.1

 

Table

 

from

296

2048

/

2085

)

,

(

,

0

min

min

,

0

=

=

=

=

=

=

=

=

+

i

k

i

k

k

L

p

p

L

k

i

L

i

i

i

k

k

i

i

i


end

Note that the if statement above is true only for a single channelization code using QPSK modulation. The index ki of the transport block size L(i, ki ) corresponds to the 6 bit (for 16QAM) or 7 bit (for QPSK) transport block size index signaled on the HS-SCCH. The index i corresponds to the combination of channelization code set and modulation scheme as defined in Table 9.2.3.1. 

Table 9.2.3.1: Values of k0,i for different numbers of channelization codes and modulation schemes

Combination i
Modulation scheme
Number of channelization codes

[image: image10.wmf]i

k

,

0



0
QPSK
1
1

1

2
40

2

3
63

3

4
79

4

5
92

5

6
102

6

7
111

7

8
118

8

9
125

9

10
131

10

11
136

11

12
141

12

13
145

13

14
150

14

15
153

15
16QAM
1
40

16

2
79

17

3
102

18

4
118

19

5
131

20

6
141

21

7
150

22

8
157

23

9
164

24

10
169

25

11
175

26

12
180

27

13
184

28

14
188

29

15
192

Text proposal for TS 25.212: 

4.5.4.3
HARQ Second Rate Matching Stage

HARQ second stage rate matching for the HS-DSCH transport channel shall be done with the general method described in 4.2.7.5 above with the following specific parameters. Bits selected for puncturing which appear as ( in the algorithm in 4.2.7.5 above shall be discarded and are not counted in the streams towards the bit collection.
The parameters of the second rate matching stage depend on the value of the RV parameters s and r. The parameter s can take the value 0 or 1 to distinguish between transmissions that prioritise systematic bits (s = 1) and non systematic bits (s = 0). The parameter r (range 0 to rmax-1) changes the initial error variable eini in the case of puncturing. In case of repetition both parameters r and s change the initial error variable eini. The parameters Xi, eplus and eminus are calculated as per table 10 below.

Denote the number of bits before second rate matching as Nsys for the systematic bits, Np1 for the parity 1 bits, and Np2 for the parity 2 bits, respectively. Denote the number of physical channels used for the HS-DSCH by P. Ndata is the number of bits available to the HS-DSCH in one TTI and defined as Ndata=P(3(Ndata1, where Ndata1 is defined in [2]. The rate matching parameters are determined as follows.
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, puncturing is performed in the second rate matching stage. The number of transmitted systematic bits in a transmission is 
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 repetition is performed in the second rate matching stage. A similar repetition rate in all bit streams is achieved by setting the number of transmitted systematic bits to 
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The number of parity bits in a transmission is: 
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Table 10 below summarizes the resulting parameter choice for the second rate matching stage.

Table 10: Parameters for HARQ second rate matching
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The rate matching parameter eini  is calculated for each bit stream according to the RV parameters r and s using
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 in the case of puncturing , i.e.,
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 for repetition, i.e., 
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 is the total number of redundancy versions allowed by varying 
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 as defined in 4.6.2. 
Note: For the modulo operation the following clarification is used: the value of (x mod y) is strictly in the range of 0 to y-1 (i.e. -1 mod 10 = 9).

…………………………………………..

4.6
Coding for HS-SCCH

The following information is transmitted by means of the HS-SCCH physical channel.

-
Channelization-code-set information (7 bits): 

xccs,1, xccs,2, …, xccs,7
-
Modulation scheme information (1 bit): 


xms,1
-
Transport-block size information (6 bits for 16QAM, 7 bits for QPSK):


xtbs,1, xtbs,2, …, xtbs,6[ , xtbs,7]
-
Hybrid-ARQ process information (3 bits):


xhap,1, xhap,2, xhap,3

-
Redundancy and constellation version (3 bits for 16QAM, 2 bits for QPSK):
xrv,1, xrv,2,[ xrv,3]
-
New data indicator (1 bit): 






xnd,1

-
UE identity (16 bits):







xue,1, xue,2, …, xue,16

4.6.1
Overview

Figure 19 below illustrates the overall coding chain for HS-SCCH.
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Figure 19: Coding chain for HS-SCCH

4.6.2
HS-SCCH information field mapping

4.6.2.1
Redundancy and constellation version coding

The redundancy version (RV) parameters r, s and constellation version parameter b are coded jointly to produce the value Xrv. Xrv is alternatively represented as the sequence xrv,1, xrv,2, xrv,3 (for 16QAM) or as xrv,1, xrv,2 (for QPSK) where xrv,1 is the msb. This is done according to the following tables according to the modulation mode used:

Table 12: RV coding for 16 QAM

Xrv (value)
s
r
B

0
1
0
0

1
0
0
0

2
1
1
1

3
0
1
1

4
1
0
1

5
1
0
2

6
1
0
3

7
1
1
0

Table 13: RV coding for QPSK

Xrv (value)
s
r

0
1
0

1
0
0

2
1
1

3
0
1

















4.6.2.2
Modulation scheme mapping

The value of xms,1 is derived from the modulation and given by the following:
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4.6.2.3
Channelization code-set mapping

The channelization code-set bits xccs,1, xccs,2, …, xccs,7 are coded according to the following:

Given P (multi-)codes starting at code O calculate the information-field using the unsigned binary representation of integers calculated by the expressions,

for the first three bits (code group indicator):

xccs,1, xccs,2, xccs,3 = min(P-1,15-P)

for the last four bits (code offset indicator):

xccs,4, xccs,5, xccs,6, xccs,7 = |O-1-(P/8( *15|

The definitions of P and O are given in [3].

4.6.3
Multiplexing of HS-SCCH information

The channelization-code-set information xccs,1, xccs,2, …, xccs,7 and modulation-scheme information xm,1 are multiplexed together. This gives a sequence of bits x1,1, x1,2, …, x1,8 where

x1,i = xccs,i
i=1,2,…,7

x1,i = xms,i-7
i=8

The transport-block-size information xtbs,1, xtbs,2, …, xtbs,6 (for 16QAM) or xtbs,1, xtbs,2, …, xtbs,7 (for QPSK), Hybrid-ARQ-process information xhap,1,xhap,2, xhap,3, redundancy-version information xrv,1, xrv,2, xrv,3 (for 16QAM) or xrv,1, xrv,2 (for QPSK) and new-data indicator xnd,1 are multiplexed together. This gives a sequence of bits x2,1, x2,2, …, x2,13 where
For 16QAM:
x2,i = xtbs,i
i=1,2,…,6

x2,i = xhap,i-6
i=7,8,9 

x2,i = xrv,i-9
i=10,11,12

x2,i = xnd,i-12
i=13
and for QPSK:

x2,i = xtbs,i
i=1,2,…,7

x2,i = xhap,i-6
i=8,9,10 

x2,i = xrv,i-9
i=11,12

x2,i = xnd,i-12
i=13
4.6.4
CRC attachment for HS-SCCH

From the sequence of bits x1,1, x1,2, …, x1,8, x2,1, x2,2, …, x2,13 a 16 bits CRC is calculated according to Section 4.2.1.1. This gives a sequence of bits c1, c2, …, c16. This sequence of bits is then masked with the UE ID xue,1, xue,2, …, xue,16, where xue,1 is the MSB and xue,16 is the LSB of the UE ID, and then appended to the sequence of bits x2,1, x2,2, …, x2,13 The UE ID corresponds to the HS-DSCH Radio Network Identifier (H-RNTI) as defined in [13], expressed in unsigned binary form. The mask CRC bits correspond to the sequence of bits y1, y2, …, y29, where

yi = x2,i




i=1,2,…,13

yi = ci-13 + xue,i-13
mod 2

i=14,15,…,29

4.6.5
Channel coding for HS-SCCH

Rate 1/3 convolutional coding, as described in Section 4.2.3.1, is applied to the sequence of bits x1,1,x1,2, …,x1,8. This gives a sequence of bits z1,1, z1,2, …, z1,48.
Rate 1/3 convolutional coding, as described in Section 4.2.3.1, is applied to the sequence of bits y1, y2, …, y29. This gives a sequence of bits z2,1, z2,2, …, z2,111.
Note that the coded sequence lengths result from the termination of K=9 convolutional coding being fully applied.

4.6.6
Rate matching for HS-SCCH

From the input sequence z1,1, z1,2, …, z1,48 the bits z1,1, z1,2, z1,4, z1,8, z1,42, z1,45, z1,47, z1,48 are punctured to obtain the output sequence r1,1,r1,2…r1,40.
From the input sequence z2,1, z2,2, …, z2,111 the bits z2,1, z2,2, z2,3, z2,4, z2,5, z2,6, z2,7, z2,8, z2,12, z2,14, z2,15, z2,24, z2,42, z2,48, z2,54, z2,57, z2,60, z2,66, z2,69, z2,96, z2,99, z2,101, z2,102, z2,104, z2,105, z2,106, z2,107, z2,108, z2,109, z2,110, z2,111 are punctured to obtain the output sequence r2,1,r2,2…r2,80.

4.6.7
UE specific masking for HS-SCCH

The rate matched bits r1,1,r1,2…r1,40 shall be masked in an UE specific way using the UE ID xue,1, xue,2, …, xue,16, where xue,1 is the MSB and  xue,16  is the LSB of the UE ID, to produce the bits s1,1,s1,2…s1,40. The UE ID corresponds to the HS-DSCH Radio Network Identifier (H-RNTI) as defined in [13], expressed in unsigned binary form.

Intermediate code word bits bi, i=1,2…,48, are defined by endcoding the UE ID bits using the rate ½ convolutional coding described in Section 4.2.3.1. Eight bits out of the resulting 48 convolutionally encoded bits are punctured using rate matching with the general method described in Section 4.2.7.5 where Xi = 48, eini=1, eplus=96 and eminus=16. That is, from the input sequence b1, b2, …, b48, the bits b1, b7, b13, b19, b25, b31, b37, b43  are punctured to obtain the 40 bit UE specific scrambling sequence c1,c2…c40.
The mask output bits s1,1,s1,2…s1,40 are calculated as follows:
s1,k =(r1,k + ck) mod 2

for k = 1,2…40
4.6.8
Physical channel mapping for HS-SCCH

The HS-SCCH sub-frame is described in[2].

The sequence of bits s1,1, s1,2,, …, s1,40 is mapped to the first slot of the HS-SCCH sub frame. The bits s1,k are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with respect to k.

The sequence of bits r2,1, r2,2,, …,rs2,80 is mapped to the second and third slot of the HS-SCCH sub frame. The bits r2,k are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with respect to k.
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