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1. Introduction

   In previous two RAN WG1 meetings, Enhanced SSDT (ESSDT) was proposed to increase the capacity gain of SSDT [1][2]. At present, WG1 is discussing whether they propose to make a Work Item for ESSDT to TSG RAN or not and WG1 is going to make a decision at RAN WG1 meeting #21 in Turin. If they approve to propose it, the proposal will be submitted to the next TSG RAN meeting #13 in Beijing. In this contribution, we show the outline of ESSDT as information of future WI.

2. Enhanced SSDT (ESSDT)

SSDT (Site Selection Diversity TPC) is a macro diversity method in soft handover mode and its function is described in TS25.214 [3]. In SSDT specified in Release 99, non-primary cells do not transmit DPDCH but transmit DPCCH. The capacity gain of SSDT is somewhat reduced with the transmission power increase of DPCCH from non-primary cells, because the transmission power of DPCCH interferes with the DPDCH of other DPCHs. The impact is small when the channel bit rate is high, because the transmit power ratio of DPCCH is small. However, the impact of DPCCH transmission is not small on low bit-rate channels because the transmit power ratio of DPCCH is not small. To solve this problem, following two solutions are shown in [1], and their performance evaluation results are shown in [2]. 

(1) Modification of TPC procedures in non-primary cells (Single-SSDT; S-SSDT)

In this first solution, DPCCH of all non-primary cells are switched off. 

(2) Modification of primary cell selection (Multiple-SSDT; M-SSDT)

In this second solution, more than one cell are selected as primary cells when the difference of CPICH RSCP between active cells is smaller than an inner threshold. The inner threshold needs to be defined in the specifications as a new parameter to decide primary cells for M-SSDT. In addition, DPCCH of non-primary cells is switched off. In this solution, DPDCH is transmitted from plurality of cells if they have similar path loss (i.e. the difference of CPICH RSCP between active cells is smaller than the inner threshold), and this improves the received SIR of DPDCH at UE. 

3. Performance evaluations for Enhanced SSDT

3.1 Simulation conditions

In this simulation, one UE is generated and moves with fixed velocity in multi-cell environment. The outer loop power control is employed and the frame error rate at UE is maintained at 1%. The average transmit power per mobile station, i.e. the sum of average transmit power of all cells in the active set, is evaluated.
The parameters used for the simulations in this contribution are listed in Table1.

Table 1 Basic system level simulation assumptions.

	Cellular layout
	Hexagonal cell with 3 sectors

	Cell radius
	1.73km

	Propagation model
	L=128.1+37.6 Log10(R)

	Std. deviation of shadow fading
	8dB

	Path model
	Vehicular-A 

	Rake finger
	6

	Processing gain
	480

	Frame error condition
	The frame whose medium of received SIR is less than 2dB

	Threshold for adding/deleting in active set
	5dB / 7dB

	Maximum active set size
	3

	Inner threshold for M-SSDT
	3dB

	Update delay for active set
	250msec

	TPC step size
	1dB

	TPC error rate at Node B
	1% in the best branch on uplink, in other branches, greater error rate than 1% is decided based on the received SIR. 

	Target FER for outer loop
	1%

	ID code length
	15bit / 1bit per 1slot

	Number of ID code
	3 for SSDT & S-SSDT / 7 for M-SSDT

	Transmit power ratio of DPCCH to DPDCH
	3dB


3.2 Downlink average transmit power 

   　Figure 1 and Figure 2 show the average transmit power of Node Bs for the ratio of DPCCH bits in DPCH (RDPCCH) and the velocity of UE, respectively. In these simulations, TPC error ratio is 1% at the primary cells and is more than 1% at the non-primary cells. The average TPC error ratio of all cells is around 6 to 8%, which depends on the velocity of UE. In Figure 1, the gain of SSDT is negative when RDPCCH is larger than 0.2. However, the gains of both S-SSDT and M-SSDT are positive regardless of RDPCCH. In Figure 2, the gain of SSDT is always negative regardless the velocity of UE because of transmission with large DPCCH bit ratio in DPCH. Even in such a condition, the average transmit power with either S-SSDT or M-SSDT is reduced by 1-1.5 dB than that without SSDT. Compared with the performance of S-SSDT and M-SSDT, there is not significant difference between them. 
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Fig.1 Transmit power for the ratio of DPCCH bits (Velocity = 4km/h)
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Fig.2 Transmit Power for the velocity of UE (RDPCCH = 0.2)

4. Conclusion

   This contribution shows the possible solutions to enhance Rel’99 SSDT and their performance evaluated by means of system simulation. The simulation results show that the capacity gain of SSDT is increased with these enhancements. To introduce ESSDT, some additional Information Elements are needed in RRC, NBAP and RNSAP messages. For example, in a RRC message, a new information element regarding the inner threshold value is needed for M-SSDT (If the M-SSDT is selected as the solution, these related parameter value would be further discussed in coming RAN-WG1 meeting.). If it is approved to make a WI for ESSDT at the next TSG RAN meeting #13 in Beijing, addition of new IEs for ESSDT will be proposed at RAN WG2 meeting held around this November.
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