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1. Introduction

It is reported that capacity enhancement by SSDT will be reduced when used with low bit-rate traffic channels [1].    In this contribution we consider the issue in detail and clarify the SSDT performance.
2. Performance of SSDT
Annex D of 3GPP TR 25.922 V4.1.0 illustrates the capacity gains achieved through use of SSDT.  In Tdoc R1-01-0715, illustrates the capacity of SSDT with DPCCH Power offset of 3dB for a range of ratio of DPCCH bits in DPCH.    When this ratio is greater than about 0.13, the capacity enhancement of SSDT is cancelled by the power-offset overhead.    

2.1
Use of DPCCH Power offsets in downlink 
TS25.211v4.1.0 defines three power offsets for downlink  DPCH as follows:
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Figure 1:  Power Offsets in Downlink DPCCH 

PO3 >0dB can improve channel estimation when using DPCCH-pilots for channel estimation.   This may be particularly significant when a UE is in soft-handoff where MRC summation of multiple downlink transmission benefits DPDCH and TFCI but not DPCCH-pilots and TPC bits. 

In the last RAN plenary a restriction was introduced [2] in respect of SSDT:

"SSDT can only be used when the P-CPICH is used as the downlink phase reference."

As a result non-zero power offset PO3 may not bring any benefit on the BER performance of TPC bits, TFCI bits or DPDCH bits carried in the downlink.   

In addition, in SSDT,  most of the time only one BS is providing DPDCH, thereby the DPDCH no longer benefits from MRC mechanism of conventional soft-handoff.   This means that average tx power of DPDCH is sufficient (ie: higher than for than in conventional soft-handoff) to achieve the desired SIR at UE.  Hence the need for PO2 and PO1 of greater than 0dB is much reduced. 

Furthermore, TFCI bits are transmitted from all active cells (ie: Primary and Secondary cells as referred to in SSDT) can be MRC combined at UE.  This again reduces the need for having PO2 >0dB.  

The following table (Table 1) shows the bit ratio of various combinations of DPCCH bits to DPCH bits.   Given that SSDT is operated with P-CPICH providing the phase reference,  PO3 >0dB is unlikely to be used.    In this case,  ratio of (TPC+TFCI)/DPCH is 0.1 for 12.2kbps channel and less for 64kbps data channel.  According to the results presented in Tdoc R1-01-0715, SSDT does provide capacity gain for these examples.

Table 1

	Information Rate
	DPCH 
symbol rate
	DPCCH/DPCH bit ratio
	(TPC+TFCI)/DPCH bit ratio
	TPC/DPCH bit ratio
	Remarks

	Voice 12.2kbps
	60ksps
	0.3
	0.1
	0.05
	Slot format #11

	Data 64kbps
	120ksps
	0.125
	0.075
	0.025
	Slot format #13


3. Conclusion
Simulation results show that SSDT does provide significant capacity gain when DPCCH power offsets PO1, PO2 and PO3 are set to 0dB.    With P-CPICH always being used as the phase reference in SSDT, PO3 >0dB would not provide performance benefit.   This reduces amount of overhead due to the power-offset bits sufficiently so that SSDT will provide small capacity gain even when PO1 and PO2 are >0dB.   Additionally, in SSDT mostly one radio link provides DPDCH and as a result the average Tx power of DPDCH will be higher than that in the conventional soft-handoff.  Therefore need for power offset in TFCI and TPC bits will be much reduced.   Therefore, SSDT as specified in Rel99/Rel4 will produce significant capacity gains even for low bit rate services like 60ksps.  For higher bit rate channels the capacity gains are large.    
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