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1 Introduction

Recently in several RAN1 meetings and this week in RAN2#44 proposals regarding the subject of Outer Loop Power Control (OLPC), in relation to the affect it will have on the operation of E-DCH, have been made.
With the event of E-DCH several transport channel configurations may be possible:

· DCH plus E-DCH or

· E-DCH only (Stand Alone) configuration
The aspects of OLPC for E-DCH that are being discussed will lead to different impacts at a RAN3 level. This contribution aims to show how the use of conventional OLPC could be sub-optimal for E-DCH and a possible way forward to overcome the challenges within the scope of RAN3.

2 Overview of the Existing Mechanism
In order to manage the uplink interference and QoS, from Release 99, the Outer Loop Power Control mechanism can be used. The procedure utilises measurements made by the Node B on the uplink bit and block error rates (BER and BLER). These measurements are then passed to the SRNC where, if required, an updated SIR Target Value can be communicated to the Node B for use in the inner loop power control thus helping to maintain the correct QoS requirements of the service.
3 Discussion

Within RAN1/2 there are several proposals available on the subject of OLPC (see [1][2][3][4]), these discussions centre on the possible DCH/E-DCH configurations and how the OLPC would operate in each scenario. Several combinations are being discussed:

· DCH Only – The Outer Loop Power Control mechanism runs on the uplink DPCCH (DCH) Release 99 case

· DCH + E-DCH – The Outer Loop Power Control mechanism runs on the uplink DPCCH (DCH)
· E-DCH only (stand alone case) – The Outer Loop Power Control mechanism runs on the uplink E-DCH Physical channel (e.g. E-DPCCH) (decision from RAN1 Montreal meeting)

This contribution will concentrate only on the problems associated with the DCH + E-DCH case.

An issue evident when considering OLPC for E-DCH is the macro diversity gain. In

E-DCH as macro diversity is supported there can be several Radio Links in the Active Set, however if one or more cells do not support E-DCH then the Active Sets for the DCH and the E-DCH can differ. This can lead to a different macro diversity gain experienced by the DCH and the E-DCH.

Another issue that can affect the OLPC is the possible difference of TTI between the E-DCH and the DCH. The current RAN1/2 working assumption is that the E-DCH TTI can be either 2ms or 10ms. Therefore if the DCH has a different TTI compared to that of the E-DCH then a different time diversity gain can be apparent. 
In cases where the UE has a DCH + E-DCH configuration several points must be taken into consideration when analysing the operation of OLPC. During the establishment of the E-DCH an initial power offset (between the DPCCH and the E-DPCCH) is calculated. This power offset can become inappropriate over time for the following reasons:
· Due to a different Active Cell Set between the DCH and E-DCH, a different macro diversity gain may be experienced by the DCH leading to the possibility of an in-accurate power offset(s) for the E-DCH
· In cases where more than 1 MAC-d flow is multiplexed onto a E-DCH transport channel different power offsets could be required to be maintained per MAC-d flow, therefore having one power offset explicitly ‘tied’ to the DCH may not be sufficient
RAN 2 (during meeting 44) has agreed to send the number of HARQ retransmissions (RSN) as part of the MAC es PDU to the SRNC (the regularity of updates and exact grouping of the information is still to be decided). The SRNC then has the option to calculate updated E-DCH power offsets and inform the UE and Node B (thus creating a second E-DCH specific outer loop). This will have the affect, within RAN3, of:

· Within a Iub/Iur (most likely) frame protocol e.g. E-DCH FP, the transfer of the RSN information from the Node B to the SRNC

· In the case where the SRNC deems that a E-DCH power offset update is required, transfer of the updated E-DCH power offsets to the Node B (it is currently undecided whether, in the case of multiple Node Bs, whether the offsets are needed to be transferred to each Node B or only the ‘master’ Node B)
In the case where the SRNC triggers the update of the E-DCH power offsets then both the UE and (most likely to) each Node B have to be updated in a synchronous manner.
4 Conclusion

It has been shown above that in order to maintain the required QoS requirements for the E-DCH the necessary E-DCH power offset(s) (possibly across several MAC-d flows) need to be communicated to the Node B and UE. In order to achieve this, an addition to the existing Outer Loop Power Control mechanism is required.

It is suggested that the group discuss the method of transfer of the RSN information from the Node B(s) to the SRNC and the method of transfer of the updated E-DCH power offset information from the SRNC to one or several Node Bs. If a working assumption is reached this could be captured in the E-DCH TR (R3.015).
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