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1. Introduction

This document points out the inconsistency about the start code number of HS-PDSCH between TS25.433 and TS25.212. According to TS25.433, Cch,16,0 (SF=16 and the code number=0) can be assigned to HS-PDSCH. However, the concept of L1 signalling on HS-SCCH is based on the fact that the use of Cch,16,0 is not allocated to HS-PDSCH with any number of multi-codes. This would increase the number of combinations beyond what can be represented with current seven signalling bits.
In addition, when the primary scrambling code is used for HS-SCCH and HS-PDSCH, Cch,16,0 shall be reserved since Cch,256,0 is assigned to the Primary CPICH.

Therefore, this document proposes to prohibit allocating Cch,16,0 to HS-PDSCH, i.e. minimum start code number of HS-PDSCH should be Cch,16,1.

2. Discussion

In this section, the problem to be corrected and the proposed solutions are described.

2.1. Problem
The code information for decoding HS-PDSCH is mapped on HS-SCCH. This information includes the number of codes for multi-code transmission and the start code number. The following formula, which is extracted from TS25.212, describes how the code information is mapped on HS-SCCH. Note that the code information occupies 7 bits.

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


(1)

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


(2)

P and O denote the number of codes for multi-code transmission and the start code number, respectively. For example, if P is 8 and O is 0 (O = 0 is allowed in NBAP), the output of equation (2) equals 16. However, 16 can not be represented by 4 bits.
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The equation (1) and (2) are proposed by R1-020018. The figure 1 extracetd from R1-020018 clearly shows that Cch,16,0 is reserved for common channels, i.e. P-CPICH (Cch,256,0) and P-CCPCH (Cch,256,1).

Figure 1 Example code allocation to HS-DSCH with m codes located at code-offset 
The design of the L1 signalling structure on HS-SCCH is based on the fact that the maximum number of code offsets is 15, e.g. single code can have 15 different offsets and 15 multi-codes only one. This way the total number of possible multi-code representations is 120, which can be signalled by 7 bits. If all 16 possible offsets were assumed, the total number of possible multi-code representations is 135, which requires 8 bits. Thus, not only the code information mapping algorithm, but also the available signalling space on HS-SCCH allows for code offsets 1-15 only.

2.2. Solution
The problem explained in section 2.1 will happen since NBAP allows setting 0 to the start code number for HS-PDSCH. The simple solution is to change the minimum start code number from 0 to 1 or to add the semantics description indicating that 0 shall not be used.

However, if the Secondary Scrambling Code is assigned to HS-SCCH and HS-PDSCH, Cch,16,0 can be allocated to HS-PDSCH. In order to make this possible, the number of bits for multi-code signalling on HS-SCCH has to be increased, and the algorithm in formulas (1) and (2) also must be modified. This would have a fundamental impact on layer 1 functionalities, as the slot format of HS-SCCH is changed to allow for the 8 signalling bits. 

Furthermore, if start code number 0 is signalled by NBAP, the equations (1) and (2) would in some cases give multi-code information that is different from the encoded one. In this case the UE would not have correct information on the code offset used by the Node B transmitter.

Therefore, it is of crucial importance to keep the layer 1 functionalities unchanged, and to give up using Cch,16,0 for HS-PDSCH in NBAP signalling. Note that Cch,128,0 is not allocated to HS-SCCH when the Primary Scrambling Code is assigned to HS-SCCH and HS-PDSCH. However, as for HS-SCCH, the code number is directly informed to UE and there is no problem as far as CRNC takes care of code management well. Consequently, it is not necessary to change the start code number of HS-SCCH.
3. Conclusion and proposal

This document points out the inconsistency about the start code number of HS-PDSCH between TS25.433 and TS25.212. In addition, the following solution is also proposed.

1. Change the minimum start code number to 1, i.e. Cch,16,1.

2. Add the semantics description indicating that 0 shall not be used.
NEC and Nokia prefer the solution 2 since this is the way RAN3 usually takes, and are willing to provide the necessary CRs to correct the problem.
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