TSG-RAN Working Group 1 Meeting #23
TSGR1#23(02)0051

Espoo, Finland
January 8-11, 2002
Agenda Item:
HSDPA

Source: 
Samsung 
Title: 
An efficient signaling on SCCH-HS and channel coding of SCCH-HS
Document for: 
Discussion and decision


1. Introduction

In [1] presented in WG1#22 Jeju meeting, we proposed to place the New Data Indicator in part-1. In this contribution, our proposal is further detailed. 

In addition, we also discuss the channel coding structure for SCCH-HS and propose to use Rel’99 TFCI-type block coding for part-1 and the rate 1/3 convolutional coding with proper rate matching for part-2.

2. Detailed Structure of SCCH-HS
Two cases are currently considered for CRC attachment to the SCCH-HS signaling. Alternative 1 is attaching 16-bit CRC to part-2, which is calculated over part-1 and part-2 of SCCH-HS. And alternative 2 is attaching 12-bit CRC1 to part-1, which is calculated over part-1 and attaching 8-bit CRC2 to part-2, which is calculated over part-1 and part-2. 

Among the two alternatives above, alternative 1 is preferred because of less overhead of additional CRC bits than alternative 2. So, we only consider CRC alternative 1 in this contribution.

The structure of SCCH-HS for CRC alternative 1 is shown in Figure 1.
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Figure 1. SCCH-HS structure for CRC alternative 1.
Table 1 summarizes bit length of each parameter.

Table 1. Bit length of parameters on SCCH-HS for CRC alternative 1

Parameter
Size [bits]

Transport-format and Resource related Information
Code allocation
7


Modulation scheme
1


TBS + TrCH ID
6

HARQ information
Process Identifier
3


New Data Indicator
1


Redundancy version
2

CRC
16

Total
36

3. Proposed SCCH-HS Structure.

It is noted that explicit signaling of the TBSS and TrCH ID are only needed for an Initial transmission, while explicit information about the redundancy version (RV) is only needed for a retransmission. From this, it is clear that it is not necessary to reserve the TBSS and TrCH ID filed for retransmission or the redundancy version field for initial transmission. By transmitting the TBSS + TrCH ID and the RV alternatively, the number of information bits on SCCH-HS can be reduced. Then, with the same number of physical channel bits, the reliability of SCCH-HS information can be improved because of the increased channel coding gain. New data indicator (NDI) can indicate which one is transmitted in part-2 among the TBSS + TrCH ID and the RV by transmitting NDI in part-1 as shown in Figure 2 - Figure 5. To implement this idea, we propose two schemes for SCCH-HS structure.

3.1 Proposed SCCH-HS structure scheme 1.

In this scheme, as shown in Figures 2 and 3, 6-bit “TBSS + TrCH ID” field is defined only in case of initial transmission and 2-bit “RV” field is defined only in case of retransmission. Then as shown in Table 2, bit length of parameters to be transmitted on SCCH-HS is equal to 34 in case of initial transmission, and 30 in case of retransmission.
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Figure 2. Proposed scheme 1: initial transmission.
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Figure 3. Proposed scheme 1: retransmission

Table 2. Bit length of parameters on SCCH-HS for the proposed scheme 1.

Parameter
Size [bits]


Initial
Retransmission

Transport-format and Resource related Information
Code allocation
7
7


Modulation scheme
1
1


TBS + TrCH ID
6
0

HARQ information
Process Identifier
3
3


New Data Indicator
1
1


Redundancy version
0
2

CRC
16
16

Total
34
30

3.2 Proposed SCCH-HS structure scheme 2.

In this scheme, “common field” is defined as shown in Figures 4 and 5, to transmit not only TBSS + TrCH ID for initial transmission but also RV for retransmission. Table 3 shows bit length according to proposed scheme2. Bit length of parameters to be transmitted on SCCH-HS is equal to 34 for both initial transmission and retransmission. It is noted that this scheme can reduce 2 bits compared to the case that both RV and TBSS+TrCH ID are always transmitted regardless of transmission version. In addition, this scheme requires only one puncturing pattern after rate 1/3 convolutional coding. For retransmission, the usage of remaining 4 bits is FFS. 
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Figure 4. Proposed scheme 2: initial transmission.
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Figure 5. Proposed scheme 2: retransmission.

Table 3. Bit length of parameters on SCCH-HS for the proposed scheme 2
Parameter
Size [bits]


Initial
Retransmission

Transport-format 

and Resource related Information
Code allocation
7
7


Modulation scheme
1
1

Common Field
TBSS + TrCH ID (Initial)
6
0


RV (retransmission)
0
6 (2bits for RV,

4 bits FFS )

HARQ information
New Data Indicator
1
1


Process Identifier
3
3

CRC
16
16

Total
34
34

4. Channel coding for SCCH-HS

In designing the channel coding structure for SCCH-HS, the followings should be taken into account.

· Reliability 

· Decoding timing

· Reuse of Rel’99 channel coding functionality as much as possible

In TR 25.858, two coding alternatives are described as follows:

· Channel coding alternative 1: Part-1 is convolutional coded and fitted into one slot. Part-2 is also convolutional coded and fitted into two slots.

· Channel coding alternative 2: Part-1 and Part-2 are jointly coded by convolutional coding and fitted into 3 slots.

Coding alternative 2 can employ the early back-tracing for early extraction of the timing-critical information of part-1. However, this can degrade the reliability of part-1 information. It is also noted that the early back-tracing feature was not absolutely needed in Rel’99 and hence should be newly designed.

Coding alternative 1 does not cause this kind of problem. However, according to the number of information bits, the coding rate for part-1 and part-2 are significantly different as follows:

· Coding rate for part-1 is 8/40 (=1/5).

· Coding rate for part-2 is 28/80 ((1/3).

This significant unbalance of coding rates can degrade the overall performance compared to the case of similar coding rates for two parts.

Considering the above observations, we propose the following principles, which are also shown in Figure 2 – Figure 5. 

· The timing critical information such as “code allocation”, “modulation scheme”, and “new data indicator” are (32,9) block-coded by reusing the Rel’99 TFCI coding. Then, since the timing critical information of the part-1 is received before the end of the 1st slot, enough decoding time for the part-1 can be reserved. Alternatively, this could be used to somewhat increase the overlap between SCCH-HS and HS-DSCH, thus allowing somewhat longer processing time for UE turbo-decoding.

· Part-2 information and the CRC field attached to the part-2 are jointly encoded by using Rel’99 rate 1/3 convolutional code with proper rate matching because of large amount of information.

5. Simulation Results

In Figure 6, assuming CRC alternative 1, overall BLER performance of SCCH-HS, i.e., probability that any of part-1 and part-2 is in error, is compared for the following schemes. 

· Coding alternative 1 as described in TR 25.858

· Proposed SCCH-HS structure scheme 1 (RV and TBSS+TrCH_ID fields are defined alternatively) 

· (32,9) Block coding (Rel’99 TFCI coding) for part-1

· (88,25) Convolutional coding for part-2 in case of initial transmission

· (88,21) Convolutional coding for part-2 in case of retransmission 

Figure 6 shows that the proposed scheme outperforms the coding alternative 1 of TR 25.858 for both initial transmission and retransmission.

[image: image6.wmf]1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

-5

-4.5

-4

-3.5

-3

-2.5

-2

-1.5

-1

Es/No

BLER

(40,8) Conv. code & (80,28) Conv. code

(32,9) Block code & (88,25) Conv. code

(32,9) Block code & (88,21) Conv. code


Figure 6. Comparison of overall BLER performance 

6. Conclusions
In this contribution, it is clarified that the information bit length of SCCH-HS could be reduced if New Data Indicator is located in part-1. Based on the discussions in this contribution, we propose the followings. 

· CRC alternative 1: 16-bit CRC attached to part-2

· Proposal for SCCH-HS structure

For efficient usage of DL resource, New Data Indicator is placed in part-1 to reduce the number of information bits carried in part-2, as shown in Figure 2 – Figure 5. Two detailed schemes proposed are to be evaluated and a single scheme is to be selected. 

· Proposal for channel coding scheme of SCCH-HS

· (32,9) Rel’99 TFCI-type block coding for part-1.

· Rel’99 convolutional coding for part-2 with proper rate matching.

We propose to include the attached text proposal in TR 25.858.
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--------------------- Start of text proposal for TR 25.858 ---------------------- 

8.1.2 Detailed Structure FDD

Shared Control Channel

For each HS-DSCH TTI, each Shared Control Channel (SCCH-HS) carries HS-DSCH-related downlink signalling for one UE. The following information is carried on the SCCH-HS:

· Transport-format and Resource related Information (TFRI)


· Channelization-code set: 7 bits

· Modulation scheme: 1 bit

· Transport-block-set size + Transport-channel identity: 6 bits

· Hybrid-ARQ-related Information (HARQ information)
.

· Hybrid-ARQ process number: 3 bits

· Redundancy version: [2] bits

· New-data indicator: [1] bit

The exact number of bits for the Hybrid-ARQ-related information is to be confirmed with RAN2.

The Shared-Control-Channel information is split into two parts:

· Part-1: Channelization code set, new data indicator, and modulation scheme (9 bits)

· Part-2: Two alternatives are currently considered as follows. 
· Alternative 1: Transport block set size + Transport channel ID and process identifier (9 bits) are transmitted in case of initial transmission. In case of retransmission, process identifier and redundancy version ([5] bits) are transmitted.

· Alternative 2: Process identifier (3 bits) and common field information are transmitted. 6 bits are reserved for common field information. In case of initial transmission, the common field carries Transport block set size + Transport channel ID (6 bits). In case retransmission, the common field carries redundancy version ([2] bits) and the use of remaining [4] bits is FFS.

The two alternatives above for part-2 structure are to be evaluated and a single method is to be selected.
CRC attachment


CRC (16 bits) calculated over Part-1 + Part-2 and attached to Part-2

· 
UE identity is implicitly included in the calculation of CRC. 

Channel coding

Channel coding for the SCCH-HS is based on release 99 TFCI-type block coding and release 99 convolutional coding. See also Figure 4.

· Part-1 is separately coded by using Rel’99 (32,9) TFCI-type block coding. 
· Part-2 is separately coded and rate matched to fit into the remaining 88 bits consisting of the last 8 bits of the first slot and second + third slot of the SCCH-HS. 
This channel coding scheme directly allows for extraction of the time-critical Part-1 information before the start of the HS-DSCH TTI, see timing relation below.

· 
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Figure 4. Channel-coding of SCCH-HS


--------------------- End of text proposal for TR 25.858 ----------------------
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