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1. Introduction

This paper tries to summarize and explain the discussion about SSDT held in the week of RAN#14. RAN#14 was held in Kyoto, Japan from 11 to 14 December 2001.

In RAN1#22 held in Jeju, documents about SSDT were discussed. [1] is the proposal to remove SSDT as incomplete feature. [2] is the counter document to [1]. It was agreed to discuss in RAN#14. 
In RAN#14, RAN1 chairman proposed the way forward for SSDT in UTRAN in [3]. The discussion paper was presented in [4]. The first day conclusion in RAN is summarized in [5]. In that day1 discussion, Panasonic raised the issue about primary/non-primary detection at UE side. Through the day 2, 3 and 4, this issue has been discussed offline and over the RAN1 reflector but it was not concluded in RAN#14. The other proposals for removing simultaneous use of SSDT and closed loop mode Tx diversity were agreed in RAN#14 as [6][7].

2. TPC procedure in UE

The section 5.2.1.4.2 in TS25.214 specifies TPC procedure in UE for SSDT in following way.

The UE shall generate TPC commands to control the network transmit power and send them in the TPC field of the uplink DPCCH based on the downlink signals from the primary cell only. An example on how to derive the TPC commands is given in Annex B.2.
There seems at least two understanding about "primary cell only". One is "primary cell detected by UE via DPDCH" and the other is "primary cell assumed by UE in FBI signalling generation"

(A) Primary cell detected by UE via DPDCH

This method was presented in [8] and [9]. In these documents, primary BS is detected by UE. The UE complexity is analyzed on this method in [9] and power sensing of DPDCH is suggested for primary cell detection. There have not been discussed how primary cell is detected in RAN1 after these documents.
When all the DPDCH data is DTXed, the transmission from primary cell and non-primary cell is exactly same, e.g. only DPCCH is transmitted. This is shown in figure 1. So power sensing in UE for detecting primary cell is impossible in this case.
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Figure 1. Comparison of the network behaviour among DTXed primary cell and non-primary cell

When some of the DPDCH data is DTXed, not all the bits are transmitted over DPDCH. The exact position of which symbols are DTXed are known after TFCI decoding or BTFD detection. This is too late to detect primary cell for the power control because TPC procedure is slot base.

(B) Primary cell assumed by UE in FBI signalling generation

This method is UE assumes primary cell from what UE send as FBI field and not detected actual DPDCH status of cells (whether primary or non-primary). But this is different from RAN1 previously discussed so far. There was an opinion in RAN#14 that to add this behaviour in release 99 specification is too late.
In this method, the network cannot control the primary cell status. UE only assumes the one cell that UE signalled before. This mean, if the network controls the primary cell status not based on UE signalling, the cell UE thinks as primary and the cell the network set are different.

In SSDT, uplink FBI signal is transmitted over 3, 4, 5, 7, 8 or 15 slots and these are different among ID code length and FBI length. These slots length is equivalent length of the cell status of primary or non-primary. DPC_MODE=1 requires UE repeats the same TPC command over 3 slots. Therefore the boundary of the network behaviour and UE behaviour is different in some cases. So some more detailed behaviour is necessary to specify.

The other possible method is to behave as same as normal SHO. But in this method, SIR is mainly calculated from DPCCH and there is difference from DPDCH transmitted from primary cell only. The comparison of three methods is shown in table 1.

Table 1: The comparison of UE TPC behaviour

	
	Good points
	Bad points

	(A) Primary cell detected by UE via DPDCH
	- Network can control the primary cell.
	- UE complexity

	(B) Primary cell assumed by UE in FBI signalling generation
	- UE complexity
	- Network control

	(C) As same as normal SHO
	
	- The signal difference between DPDCH and DPCCH


In RAN#14, it was not agreed as reasonable UE behaviour.

3. Other issues 

Network behaviour

In RAN#14, the work item of UTRAN side behaviour was agreed as [10]. We think to control each UE's primary/non-primary status is necessary for the network resource control. This means OAM parameter for Qth is not enough for control. NBAP signalling is necessary for controlling each UE's Qth threshold at the network side.

The performance in activation factor is low

The benefit of SSDT is to reduce the interference by not transmitting DPDCH. This means the gain of SSDT is rather relative to activation ratio of DPDCH. So we would like to see what level of gain could be achieved in rather small activation factor. This could be happen when packet type service.

3. Conclusion
We tried to summarize and explain the discussion about SSDT in the week of RAN#14. Further discussion about the clarification of the SSDT behaviour or removal from R99 will be held in RAN1#23 in Finland.
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