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1. Introduction
In RAN2 #46, E-DCH Maximum Active Set Size was discussed [1]. It was proposed that E-DCH Maximum Active Set Size is 3, because an E-DCH Active Set size greater than 3 would increase UE hardware complexity. The UE has to receive the downlink signalling channels from non-serving cells such as RGCH, HICH. 

In parallel with RAN2, in RAN4 Enhanced UL Phone Conference #4 on 17th March 2005, E-DCH Maximum Active Set Size was discussed from network perspective [2]. It was proposed that E-DCH Maximum Active Set Size is 6 as same as that of DCH, because limitation of the E-DCH maximum Active Set may lead to more frequent replacement of soft handover links and thus result in power peaks at the network. 
In this document, E-DCH Maximum Active Set Size is considered. We consider the cases when too small E-DCH Active Set size has some drawbacks, i.e. more frequent E-DCH update, excessive UL interference. These drawbacks will be solved by preconfiguration for candidate cells and by suitable criteria of E-DCH Active Set addition. We propose the compatible solution for both hardware complexity and these drawbacks in case of small E-DCH active set.
2. Discussion

2.1 UE complexity and Node B complexity

In this section, the UE complexity and Node B complexity that are dependent on Maximum Active Set size are considered.
In [1], it was shown that an E-DCH Active Set size greater than 3 increases UE hardware complexity. A UE in SHO would seldom use the additional hardware (OVSF code and Demodulation resources) required for an E-DCH Active Set size greater than 3. Unlike DCH soft handover in downlink, RGCH and HICH from the E-DCH Active Set cells can’t apply soft combining because of their timing is not aligned at UE. Therefore, the UE should prepare additional hardware according to Maximum Active Set Size because these  signalling are separately demodulated and decoded from respective cells. It means that the UE has to have the receiver hardware resources as same as maximum Active Set size regardless of current Active Set size.

Besides UE complexity, we should also consider Node B hardware complexity. If E-DCH Maximum Active Set Size is 6, the Node B will be required more decoding capabilities than R’99 Node B in case that Maximum Active Set Size is 6. Regarding uplink DCH, each Node B has to receive the DCH from the UE and transmit decoded data to the RNC. The RNC conducts selection combining based on reliability. In that sense, the NodeB complexity of decoding capability seems to be permissible for E-DCH. However, we should keep in mind that the peak rate of E-DCH might be higher than that of DCH. The higher the E-DCH rate is, the more the Node B decoding capability is required. In other word, the Node B has to have the receiver hardware resources in proportion to the E-DCH transmission rate and Active Set Size.

Summary: Small E-DCH max Active Set size reduces not only UE complexity but also Node B decoder complexity.
Proposal: Small E-DCH maximum Active Set size is preferable in terms of both UE complexity and Node B complexity.



2.2 Reducing the overhead of frequent E-DCH Active Set update
In this section, how to reduce the overhead of frequent E-DCH Active Set update due to small E-DCH Active Set size is considered.
If the Active Set size is limited to small value, E-DCH Active Set will be updated more frequently. In order to solve this drawback, the overhead of E-DCH Active Set update should be reduced as much as possible.

In RAN2 #46, preconfiguration for E-DCH was proposed [3].
In order to reduce Active Set Update overhead, the necessary parameters for E-DCH Active Set are preconfigured to DCH Active Set link. This technique will reduce the overhead of E-DCH Active Set update such as parameter transmission, switching delay. When the E-DCH Active Set is selected among DCH Active Set soft handover links, if preconfiguration is applied, NodeB ID have only to be indicated to update the E-DCH active Set. It means that E-DCH Active Set update without parameter transmission does not cost so much.

The drawback of preconfiguration is the waste of code resources. Even if radio links are not the ones of E-DCH Active Set but are candidates, the code resources for E-HICH and E-RGCH are allocated to those links in advance. 

For instance, suppose following assumptions,

Case1 (preconfiguration is applied);

· E-DCH Active Set is selected among DCH active set.
· E-DCH parameter is preconfigured to E-DCH Active Set candidate cells.
· E-DCH Active Set size is 3, DCH Active Set size is 6
· The number of E-DCH candidate cells is 3. (DCH Active Set size - E-DCH Active Set size
Case2 (preconfiguration is not applied);　
· E-DCH Active Set corresponds to DCH active set.
· Both E-DCH Active Set size and DCH Active Set size is 6.

By comparison of two cases, 

The frequency of E-DCH Active Set update of case1 will be higher than that of case2. In case2, E-DCH active set update doesn’t occur as long as DCH active set is not changed. However, in case1, the preconfiguration technique diminishes the overhead of frequent E-DCH Active Set update, because the NodeB ID have only to be indicated to update the E-DCH active Set when preconfiguration is applied.

The code resource consumption for downlink signalling of case1 is as same as that of case2. E-DCH Active Set candidate cells should be allocated the codes in advance. However, from the transmission power at Node B point of view, the power consumption of case1 is smaller than that of case2, because E-DCH Active Set candidate cells never transmit E-RGCHs and E-HICHs.

Summary: Preconfiguration of E-DCH Active Set parameters will reduce the overhead of E-DCH Active Set update when E-DCH Active Set size is 3. 
Proposal: Introduction of preconfiguration for E-DCH Active Set parameters is preferable.


2.3 Regarding Uplink Interference

In this section, the appropriate Active Set cell (non-serving Node B) selection is considered in order to avoid the UL interference due to small E-DCH Active Set size.

There is a concern that too small E-DCH max Active Set size could prevent certain non-serving Node Bs from taking part in the scheduling process. It may cause excessive UL interference on some of the neighbouring cells. The smaller the Active Set size is, the more the possibility of this problem occurrence is. The cause of this problem is that E-DCH Active Set link is selected in terms of downlink channel quality (pathloss, CPICH Ec/No, etc.) although the E-DCH is for uplink. As solution of this problem, we propose that the criteria of removing and adding links should take into account not only downlink quality but also uplink interference (RoT, RTWP etc).


It is proposed that the E-DCH Active Set links should be selected in terms of plink interference. We propose that the criteria of removing and adding links of E-DCH Active Set is based on interference at NodeB. 

Summary: In order to avoid excessive UL interference, the Node B having little headroom should be able to transmit “down command” to UE. The Node B in tight interference situation should be prior to Node B that has headroom enough in case of E-DCH Active Set addition.
Proposal: The criteria of removing and adding links of E-DCH Active Set should take into account the interference at NodeB as well. The details are FFS.

3. Conclusion 

In this document, E-DCH Maximum Active Set Size was considered. First, the overhead of the E-DCH Active Set update was considered. Preconfiguration reduces the frequent update overhead. Second, UTRAN complexity was considered. If E-DCH Maximum Active Set Size is 6, it will impact on NodeB decoder processing capabilities. Finally, the criteria of removing and adding links of E-DCH Active Set were considered. The interference at NodeB should be taken into account for the criteria of removing and adding links of E-DCH Active Set.
Proposal:

·  Small E-DCH maximum Active Set Size is preferable in terms of both UE complexity and Node B complexity.
· Introduction of preconfiguration for E-DCH Active Set parameters is preferable.
· The criteria of removing and adding links of E-DCH Active Set should be taken into account the interference at NodeB. The details are FFS.
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