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1. Introduction

At RAN4#35, the issue of the active set size for E-DCH was discussed.  RAN1 have always used the working assumption of an active set size of 3 for EDCH. RAN4 has been discussing whether there may be an adverse impact on system performance that can be improved by increasing the minimum active set size. This would come at the cost of UE and UTRAN complexity. The indicative vote held in Athens showed equal support for active set sizes ranging from 3-5.

At RAN#28, a way forward was proposed allowing an active set size larger than 3 while also taking UE complexity into account [1].  This document aims to clarify certain ambiguities in the proposal.

2. Analysis of the proposed way forward

The impacts of the E-DCH active set size on UE complexity are related to the increased code usage required to receive the grant and indication channels from each cell in the active set [2][3].  In the UE, the complexity is compounded by the need to also receive multiple channels for HSDPA as well as normal R-99 soft handover.  The proposed way forward allows the UE to use a smaller subset of the active set to combine the DPCH in soft handover when EDCH is active. The UE then uses the same active set size (four cells) for both the DCH and E-DCH.

Specifically, the proposed way forward concludes that;

a) “…it is important that the E-DCH and DCH active set sizes are kept the same” to reduce Iub/Iur protocol complexity and ensure correct E-DCH transmission power
 and 

b) “to specify the same active set size (4) for …DCH and E-DCH, when EDCH is active” to reduce UE complexity.

There is some ambiguity in the proposed way forward which should be addressed. In proposing to specify the same active set size for DCH and E-DCH, the natural implementation would assume this means that, in fact, the same active set of cells is used.  If cells {A,B,C,D} are the active set used for DCH, then the same cells are used for E-DCH scheduling purposes. 

This however raises the prospect that not all cells in the active set may be capable of E-DCH. This could be the case during the initial deployment of the E-DCH feature.  In such a case, for example, the active set could then be {A*,B,C*,D*} where the order implies cell strength and the asterisk indicates support for E-DCH.  Given this scenario, the proposed way forward can be interpreted in two ways.

The first interpretation is that the same active set {A*,B,C*,D*} is defined for DCH and EDCH however only the cells indicated by asterisk can be used for EDCH. The second interpretation is that the same size active set {A*,C*,D*} is used for both DCH and EDCH however the active set size is now three.

In either option, due to the initial deployment of EDCH, only three cells are available for EDCH.  NEC still shares the opinion that the EDCH performance is not so significantly degraded by an active set size of three compared to four and that the HARQ can recover the loss for E-DCH. We would thus propose that in this case, the UE is allowed to use only the cells capable of EDCH out of this common active set.  

If the second interpretation is understood, however,  DCH soft combining is affected due to the fact that one of the stronger cells is not included.  In fact, an extension of this interpretation implies that weaker cells which support E-DCH can be included in the active set until there are four. This would result perhaps in an active set of {A*,C*,D*,F*}. Here we fulfil a stricter reading of the proposed way forward where the same four cells are used for both EDCH and DCH however the “sixth strongest” cell is included in DCH soft combining at the expense of the second and fifth strongest.

In general, we believe that the proposed way forward allows for both of the scenarios described and that the choice between the different options could be an RNC decision since the RNC knows which Node B supports E-DCH and which offers better quality. The RNC should be able to adaptively select the Node B for the active set so as to optimise for EDCH or DCH depending on the situation.

3. Conclusions

The proposed way forward is a good one in terms of allowing a higher active set size for EDCH while not impacting UE complexity. Some ambiguities however need to be addressed.

In general it is understood that the “same active set size” is taken to mean that the same cells are involved for both DCH and EDCH transport channels and that in the fully deployed scenario, this will mean that when EDCH is active, the UE has an active set size of four cells.

The assumption should not be made, however, that E-DCH will be fully deployed from the outset and this may lead to cases where only a subset of the DCH active set are capable for E-DCH.  In such a case, the UE should be allowed to use less than four cells for E-DCH in line with initial RAN1 assumptions.  
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