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1. Introduction

There has already been many discussions on the level of standardisation needed for the downlink outer loop power control in the UE. Several proposals were discussed in order to determine how involved the RNC should be in the update of the outer loop, whether it should have full control or if the roles can be split between the RNC and the UE. In this paper, we recall the rationale between these proposals and propose a way forward to cope to both ensure a reasonable frequency to update the outer loop still allowing the RNC to control the way the outer loop is performed in the UE.

2. References
3. RNC control of UE outer loop vs reactivity

The downlink outer loop power control sets the target quality value SIRtarget that will be used in the UE   to perform downlink inner loop power control by comparing the SIR estimated on the downlink DPCCH pilot bits to the defined target.

· The first idea is to perform the downlink outer loop power control in the SRNC. At radio link setup the SRNC indicates to the UE an initial value for the SIRtarget. This value is updated during the connection by using measurements reported by the UE and possibly other UEs of the same cell to take the interference generated into account and sending an RRC message to the UE. This procedure ensures full control of the UTRAN on the outer loop. It prevents having UEs in the network that systematically set their SIRtarget to the maximum allowed value causing an increased interference level in other cells. On the other hand, going through an RRC procedure might not always be the best solution when the outer loop needs reactivity (changing mobility conditions, entering or leaving soft handover...).

· UE and network controlled DL outer loop power control : in the existing specifications, the SRNC sets a certain number of constraints on the downlink outer loop power control, that is performed by the UE but it can order the UE to stop updating the SIRtarget by sending a DOWNLINK OUTER LOOP CONTROL message containing a Downlink Outer Loop Control Information Element set to FALSE. The advantage of having the outer loop implemented in the UE is the possibility to react more rapidly to a change in the propagation conditions. It also allows some differentiation between the UEs of different manufacturers

4.  Enhancement of the existing UE and UTRAN controlled outer loop

The existing specifications allow the use of initial DL SIR target, maximum DL SIR target and minimum DL SIR target as constraints sent by the SRNC to the UE to implement the outer loop power control. Some target quality is also needed since the outer loop goal is to set the threshold for the inner loop power control to ensure that all TrCHs match the quality required by the user. 

The target quality could be set in terms of FER but in case no data is sent on the DPDCH physical channel or some data is sent that has not been channel encoded, it is not possible to compute any FER. This implies that the outer loop power control will not be updated or some alternative target has to be found that can be estimated in such cases. As the DPCCH will always be sent, in any cases a physical channel BER can be estimated on the received signal and used to update the outer loop power control. Whether this DPCCH physical channel BER will always be used even when there is data on the DPDCH is an implementation issue. 

It is proposed that for more flexibility the target quality value can be chosen to be expressed as a target FER or as a target physical channel BER. This requires the introduction of the target quality value in the DL DPCH power control information  in 25.331 with the possibility to chose between two types of targets.

To fully implement the above scheme, it is proposed that  two types of physical channel BER can be measured by the UE as already possible for the UTRAN : type 1 measured on the DPDCH and type 2 measured on the DPCCH.

In the downlink in case of multiple CCTrCHs it is allowed to multiplex DPDCHs of different spreading factors with only one DPCCH that uses the lowest spreading factor used by the DPDCHs. In this case, there should be one DPDCH BER target for each CCTrCH. The algorithm to update the SIR target can then be implementation dependant, for example based on the maximum target quality value.

The proposed parameters for outer loop power control definition allow both the UE to implement outer loop in a way that is not fully standardised but still under the control of the UTRAN.

5. Conclusion

In this paper we propose to have flexibility in setting the parameters used to define the DL outer loop power control. The target quality value can be chosen to be either a target FER or physical channel BER. We propose to define both a DPCCH and DPDCH physical channel BER, and to have the possibility of several DPDCH BER targets in case of multiple CCTrCHs.




















































