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Introduction

In RAN1/RAN2 joint adhoc on HSDPA in Sophia Antipolis, some consensuses were derived on HS-SCCH structure. One of them was that the information bit length for TBS (transport block set) size and TrCH ID is 6 bits and necessary only for initial transmission.

In this document, the position of New Data Indicator on HS-SCCH is discussed and it is proposed to locate the new data indicator next to code allocation field in order to reduce the information bit length on HS-SCCH in case of retransmission. Then, with the same number of physical channel bits, the reliability of HS-SCCH information can be improved.

HS-SCCH structure

The structure of HS-SCCH discussed so far can be as shown in Figure 1.
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Figure 1. HS-SCCH structure.

In the above Figure 1, HARQ information consists of HARQ Process Identifier, New Data Indicator, and Redundancy version etc. Table 1 summarises bit length of each parameter.

Table 1. Bit length of parameters on HS-SCCH.

Parameter
Size [bits]

Code allocation
7

MS (modulation scheme)
1 (2)

TBS + TrCH ID
6

CRC
16

HARQ information
Process Identifier
3


New Data Indicator
1


Redundancy version
2

Total
36 (37)

As shown in Table 1, bit length of parameters to be transmitted on HS-SCCH is equal to or more than 36. If it is assumed that SF=256 is used for HS-SCCH, only 60 bits can be conveyed on HS-SCCH. Considering information bit length to be transmitted and capacity of HS-SCCH, it is important to reduce the information bit length to get higher coding gain.

Proposed HS-SCCH structure

During the RAN1/RAN2 joint adhoc meeting on HSDPA, there was a common consensus that TBS size and TrCH ID are necessary only for initial transmission. Which means that if UE could distinguish whether it is retransmission or not before decoding the TBS size and TrCH ID part, it is possible to get higher coding gain. 

New Data Indicator indicates whether it is retransmission or not. Considering it is included in HARQ information part, it is impossible for UE to know whether it is retransmission or not before decoding the HARQ information. So, eventhough it is retransmission, TBS size and TrCH ID field should be reserved.

However, if New Data Indicator field is located in front of TBS size and TrCH ID field and is channel-coded with the first part information on SHCCH, then it is not necessary to reserve the TBS size and TrCH ID field in case of retransmission. Figure 2 depicts the proposed HS-SCCH structure.
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Figure 2. Proposed HS-SCCH structure.

Following Table 2 summarises corresponding information bit length on HS-SCCH if the proposed HS-SCCH structure is applied.

Table 2. Summary of the information bit length.

Parameter
Initial transmission [bits]
Retransmission [bits]

Code allocation
7
7

MS (modulation scheme)
1 (2)
1 (2)

TBS + TrCH ID
6
-

CRC
16
16

HARQ information
Process Identifier
3
3


New Data Indicator
1
1


Redundancy version
2
2

Total
36 (37)
30 (31)

Efficiency of the proposed HS-SCCH structure

This section gives an example, which shows expected coding gain. For the clarification of explanation, followings are assumed to be applied.

· Code allocation and New Data Indicator are encoded by block code. (16,8)

· Convolution code is applied to remaining information.

· Spreading factor of HS-SCCH is 256.

For the initial transmission, the remaining information can be encoded by (44, 28) convolution code. However, (44,22) convolution code can be applied to retransmission.

Conclusion

In this contribution, information bit length on HS-SCCH was evaluated. Also it was clarified that the information bit length could be reduced if New Data Indicator is located next to the code allocation field.

It is our proposal that New Data Indicator be located between code allocation part and MS part. It is also proposed that TBS size and TrCH ID field shall not be reserved during retransmission, i.e., not transmitted (DTX).

Text proposal will be drafted by Samsung if this proposal is agreed by RAN WG1.
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