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1. Introduction

This paper discusses less code resource allocation to DPCH for efficient HSDPA operation. The main point in this document was already submitted and discussed as [1] but the aim of [1] is to discuss HI position. This paper focuses on the operation without HI as same as current agreement.

2. Discussion

2.1 Comparison of slot format

To decrease code and power resource allocation for DPCH is important for the HSDPA. We compared 2 slots format listed in table 1 as the candidates. 

Table 1: Comparison of slot format in release 99

	Slot format
	SF
	Total No. of symbol per slot
	No. of TPC symbol
	No. of TFCI symbol
	No. of Data  symbol
	No. of Pilot symbol
	Used symbols in the case of No DPDCH information
	Comment

	0
	512
	5
	1
	0
	2
	2
	3
	

	2
	256
	10
	1
	0
	8
	1
	2
	


If no transport channel data is mapped on DPDCH, all the DPDCH data should be neglected by UE and the received DPDCH data is not reported to the higher layers. Therefore we believe the TDM approach among UEs shown in figure 2 or 3 does not impact at all to those UEs. Code resource usage is more efficient with TDM scheme because one code is shared among UEs.

Figure 2 shows the method of TDM in slot format 2. The timing offset among UEs can be set by DPCH,n , the timing offset between P-CCPCH frame timing and DPCH. 

The figure 2 shows 4 UEs share one code resource. Our understanding is figure 2 can also apply in the case of STTD, which antenna 2 information is transmitted different timing. But if such operation is not possible, the method shown in figure 3 is still possible without modification of release 99 function. The figure 3 does not have STTD concern because there is always one symbol space between UEs.
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Figure 2: TDM method for SF=256
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Figure 3: TDM method for SF=256 (Conservative)

Table 2 compares 2 slot-formats with code usage point of view. In the table 2, code resource usage is compared by how many UEs shares one SF=256 code.
 Table 2: Code usage comparison

	Slot format
	SF
	Pilot
	Used symbol
	Code resource usage without TDM in non-SHO
	Code resource usage with TDM in non-SHO
	Code resource usage without TDM in SHO

	0
	512
	1
	3
	2
	2
	1

	2
	256
	1
	2
	1
	2 or 4
	2


Note: Code resource usage is compared by how many UEs shares single SF=256 code.

The SF=512 has the limitation in SHO. This is because Release 99/4 restriction (See section 5.2.1 of TS25.213). This restriction is coming from the UE complexity for power control processing timing. The network does not requires timing adjustment in soft handover has same code resource usage with in non-SHO cases (in the assumption of code and time allocation among cells working well).

If we don't allow TDM operation among UEs, SF=512 is more efficient. But TDM method is operated, SF=256 is more efficient and no modification proposed in [2] is required. 

3. Conclusions

This paper discusses TDM operation among UEs. We would like to ask RAN1 whether the operation shown in figure 2 or 3 is feasible without modification.  If this is feasible, the modification to increase the timing range proposed Qualcomm [2] is not necessary. 
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