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1 Introduction

In this contribution, we review various issues regarding support of macro selection diversity on uplink and propose a way forward.
2 Observations
In uplink, there always exists interference from UEs controlled by neighbouring cells. These signals from different UEs can be identified via use of UE-specific scrambling code and hence can be received by non-serving Node Bs for support of the uplink macro diversity.
We identify pros and cons of the uplink macro diversity as follows. 

Pros:

Cell edge user throughput can be improved. Figures 1 and 2 show the simulation results for the throughput and the average number of transmissions in EUDCH that are captured from the Rel-6 EUDCH SI TR [1]. In case of no link imbalance shown in Figure 1, it is clear that the uplink macro diversity provides gain. However, Figure 2 shows that the gain would be decreased if a fast cell selection mechanism is operated well especially when there is a link imbalance. Then, a possible question is how much the system level gain would be. 
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Figure 1: EUDCH performance with two receiving cells with 0dB link imbalance (captured from [1])
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Figure 2: EUDCH performance with two receiving cells with 3dB link imbalance (captured from [1])
The cell edge user throughput could be further improved with the frequency reuse factor larger than 1 or by limiting the transmit power from the UEs located in cell center. However, there would be loss in system throughput.
Cons:
If the uplink macro diversity is supported for the packet transmissions scheduled by a serving Node B, there should be a mechanism for the serving Node B to inform the neighbouring Node Bs about the scheduled resource over network interfaces. This would result in an increase in delay between the scheduling decision and the actual uplink transmission. Then, there would be loss of efficiency in resource allocation.
It is also anticipated that there would be additional complexity for neighbouring Node Bs to identify/receive transmissions from the UEs scheduled by the other Node B.
Furthermore, the backhaul cost for supporting communications between the Node Bs (or between the Node Bs and the network) would be increased.
3 Conclusion
It is observed that support of the uplink macro diversity is preferred from a single link perspective but with implying additional complexity. There would be a question how much the overall system level gain would be. Further it should be noted that the actual result for the uplink macro diversity depends on the multiple access method to be selected, thus the actual evaluation can not be based on Release 6 but on the expected solution for the uplink with EUTRA.
Therefore, we suggest a way forward as follows.

Way forward:

Before making recommendation from RAN WG1 on support of uplink macro selection diversity, further evaluation on both performance and complexity should be performed in RAN WG1.
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