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1. Introduction
In RAN4 Ad Hoc on MBMS/EDCH in April, E-DCH Maximum Active Set Size was discussed [1][2]. It was concluded that a trade off will have to be found between the UE complexity and the uplink noise rise. It was decided that the number to be evaluating maximum E-DCH Active Set size is from 3 to 6.

There are other key parameters for SHO control. Parameter, WINDOW_ADD, WINDOW_DROP are criteria for addition and drop in SHO. These parameters are important role for SHO optimisation. SHO window parameters impact on SHO area and unnecessary branches stay.  

In this document, E-DCH Addition/Drop WINDOW parameters for E-DCH are considered. The way forward of Active Set size evaluation and SHO parameters optimasation is considered.

2. Discussion

2.1 Impacts on addition/drop SHO window parameters

WINDOW_ADD value -X dB means that the cells/sectors are included in Active Set when the received CPICH level is within -X dB of the strongest CPICH. 

When WINDOW_ADD is higher, UE includes relatively far NodeBs in Active Set. Even if pathloss(CPICH Ec/No) difference between near Node B and far Node B is large, UE can add the far NodeB in Active Set. This means that the higher the addition windows are, the wider SHO area is. When WINDOW_ADD is lower, necessary branches doesn’t add in Active Set. It reduces macro diversity gain. For E-DCH, it misses the necessary non-serving NodeB to reduce the uplink interference. 

On the contrary, when WINDOW_DROP is higher, UE is more likely to keep the branches in Active Set. Unnecessary branches consume radio resources. However, they don’t improve the macro diversity gain. When WINDOW_DROP is lower, necessary branches may drop from Active Set. It may reduce the macro diversity gain and may cause frequent active set update. Even if the maximum active set size is large (e.g. 6 branches), non-optimal window parameters may cause the uplink interference and frequent E-DCH Active Set Update. 

In E-DCH, when the headroom of uplink interference becomes little, Non Serving Node B can transmit “DOWN” command to a UE. The UE reduces its transmission rate accordingly.
That means that the NodeB whose uplink interference is high, UE should add it and to prevent to drop it. The NodeB whose uplink interference is low, UE should allow to add it as long as the other NodeB interference is not strict.

Windows parameter optimisation is more important for uplink interference control rather than the number of maximum E-DCH Active Set size.


Summary:
WINDOW_ADD/ WINDOW_DROP is too high;  radio resources waste due to unnecessary Node Bs in Active Set.
WINDOW_ADD is too low; Uplink interference may be high due to missing of necessary NonServing Node Bs in Active Set. WINDOW_DROP is too low; E-DCH Active Set may be updated more frequently. 
Windows parameter optimisation is important role for uplink interference control for E-DCH. 


2.2 Optimisation of SHO window parameter for small Active Set size
Generally, UE that has the capability of small maximum Active Set size tends to reach the full of Active Set occupancy. Therefore, the replacement SHO window parameter is important for small Maximum Active Set. In order to avoid frequent Acitve Set update, WINDOW_ADD configures high and WINDOW_DROP configures low. These configurations offer the reluctance of Active Set update. 
However, these configurations are insufficient for E-DCH Active Set. There is more optimasation possibility. Current SHO window parameters are based on CPICH (pathloss, CPICH Ec/No). If a NodeB has many UEs and the headroom of uplink interference is tight, this interference situation is not taken into account for the SHO window parameters.


When the maximum E-DCH Active Set size is small, UE should select the necessary branch more carefully and effectively. If NodeB whose headroom of uplink interference is tight, it should have high priority for inclusion of E-DCH Active Set.
In order that the ‘Down’ command from NonServing Cell is more effective, the uplink interference situation should be taken into account in case of the addition/drop of SHO branches. Optimization of Window parameters will impact on simulation result of uplink interference evaluation and frequency of Active Set Update.

Proposal: When small active set size is introduced, SHO window parameters optimization should be considered based on E-DCH NonServing NodeB role. The details are FFS.

2.3 Way forward for E-DCH maximum Active Set size evaluation
We proposed the following steps,
· In the first step, the SHO window parameters are same value as the assumption of R99 DCH evaluation. 
For example, WINDOW_ADD = -5dB. (See [4])

If it is found out that the small E-DCH maximum Active Set size causes the excess uplink interference and frequent Active Set Update, we will proceed to second step. 
· In the second step, SHO window parameters optimization should be considered based on E-DCH NonServing NodeB role. 


We think that SHO window parameter optimisation is important rather than the increase of maximum E-DCH Active Set size.

3. Conclusion 
In this document, SHO window parameters for E-DCH Active Set were considered. First, Impact on non-optimal SHO window parameters was considered. Inappropriate value may cause the missing necessary branch or unnecessary branch stay. Second, optimisation of SHO window parameter for small E-DCH active set size was considered. NonServing NodeB has the role of uplink interference control and it should be prioritized when the headroom of  interference at NodeB is little. Finally, way forward for E-DCH maximum Active Set size evaluation was proposed.  SHO window parameters optimisation should be considered depending on the evaluation of the number of E-DCH Active Set size.
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