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1. Introduction

At the RAN4 Ad Hoc on MBMS/E-DCH held at Sophia-Antipolis, the issue of the maximum active set size for E-DCH was further discussed.  In work performed to date by RAN1, a working assumption of maximum active set size of 3 has been used. Companies in RAN4 have been investigating the impact of the active set size on UE and Node B complexity as well as system impacts [1][2][3]. 

2. UE and Node B complexity issues 

In contributions presented so far, UE complexity issues have been raised in terms of receiver resources.  In Rel-99, the UE needs to support an active set size of 6.  The dimension of the active set has a direct impact on the amount of receiver resources required to receive OVSF code from each cell before combining and decoding.  Furthermore, in a Rel-5 UE supporting HSDPA, more receiver resources are required to support the 4 HS-SCCH plus 5 (or more) HS-PDSCH.

The UE requirements for a Rel-6 UE supporting EDCH is thus further impacted by the need to receive the EDCH downlink channels in addition to the existing resources taken up in the reception of DPCH and HSDPA.  The downlink channels consist of the E-AGCH from the serving cell and one E-RGCH and one E-HICH from all the cells in the active set (serving plus non-serving cells) involved in the scheduling.  Thus;

a) for every cell in the active set, the node B needs to assign downlink codes for the E-RGCH and E-HICH.

b) a Rel-6 UE supporting HSDPA will need to have sufficient receive resources to support (6+5+4) +1+2N codes in the downlink with adequate overhead for multiple path diversity combining per code.

As well as the added complexity due to additional finger resource, the active set size for EDCH impacts the receiver decoding requirements.  Unlike DPDCH, the E-HICH and E-RGCH carry different information depending on the Node B.  The UE can not soft combine these channels so parallel UE receiver resources are required to demodulate and decode these channels from each cell in the active set in determining the HARQ feedback processing.  It is clear that from a UE complexity point of view, a smaller active set size is preferred.  

The Node B side is also impacted by the active set size for E-DCH.  The larger the active set size, the higher the number of non-scheduling UE are required to be received.  This, of course, will increase the hardware resource (despreader and memory etc).  

The impact of EDCH active set size on the hardware complexity of the UE and Node B is therefore clear.  It is not clear, however, what the additional benefits are in performance or system gains by having more cells involved in the scheduling nor whether these gains are significant enough to justify the increased complexity in the UE or Node B receivers. 

System Impact issues

The main concern regarding the smaller active set size raised from the system impact point of view is the issue of uplink interference.  As reported in the meeting minutes of the RAN4 Ad Hoc on MBMS and E-DCH [4]:

“However, on the NodeB it is unclear and there were different opinions, although it can be accepted that there is at least more traffic to be exchanged in the Iub.

The most contentious point is the noise rise in the uplink, where simulations are needed. This falls within WG1 type of analysis, but this group has only looked at 3 cells for EDCH, and was noted that simulations and results may or may not be easily adapted for more cells.” 

NEC agree that this falls within a RAN1 type analysis.  A review of work performed by RAN1 on the system benefits of SHO in EDCH has so far found contributions [5][6] which show that, in terms of uplink interference, there is little difference between 1 cell and 3 cells involved.

3. Summary

This contribution has outlined NEC’s view that: 

· the size of the active set of cells involved in EDCH has a direct impact on UE and Node B hardware complexity.

· it is not clear that the increased noise rise claimed by previous contributions due to a smaller active set size is a significant problem given the work previously done in RAN1.

· the maximum active set size chosen needs to show definite and significant gains in system benefits to justify a set size greater than the current working assumption of 3 used by RAN1 in their work performed to date and not enough benefits have been shown to justify the increase in UE and Node B complexity
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