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Introduction

At the RAN#29 meeting, way forward for MDC was discussed and agreed in [1] that 

(1) RAN2/3 will finalize their discussion on the network impact of macro-diversity at their meeting in Cannes.

(2) RAN2/3 will review the RAN1 results on macro-diversity gains.

(3) RAN2/3 will take a working assumption on uplink macro-diversity combining for their further work on LTE, based on weighting the gains of macro-diversity against the impact on the architecture, at their October meeting in Cannes.

In this documents, we would like to discuss the network impacts of macro-diversity from network aspects. 

Discussion
2.1
Impact on transmission latency
Uplink macro diversity needs a node for the selection combining and the significance of the latency needs to be studied taking into account the U-plane latency requirement of 5 ms. 5ms covers from receiving the IP packet from UE to it being delivered to the IP layer of RAN edge node. 

When macro diversity is introduced, additional paths such as between Node Bs would be needed and due to these increased paths, the transmission latency would be increasing.

In order to achieve the U-plane latency requirement of 5 ms, fewer paths are preferable.
2.2
Impact on signalling overhead
Uplink signalling overhead will give an impact to the uplink capacity. For example, assuming that E-UTRAN has the same uplink transmission scheme with EUDCH, non-serving cells receive E-DPCCH due to the implementation of macro diversity and according to the E-DPCCH slot formats of TS25.211, 15 symboles per TTI of QPSK modulation case is comsumed. On the other hand, total symboles per TTI are 1920 symboles (= 3.84Mbps * 0.5ms). So if cell receives 10 E-DPCCH frames from non-serving users, then 7.8% (=15symbols * 10 / 1920) of uplink capacity gain will lose.
Therefore, the capacity gain from macro diversity will decrease due to the signalling overhead.

Table 5C: E-DPCCH slot formats

	Slot Format #i
	Channel Bit Rate (kbps)
	SF
	Bits/ Frame
	Bits/ Subframe
	Bits/Slot

Ndata

	0
	15
	256
	150
	30
	10


Quoted from TS 25.211 V6.6.0
2.3
Impact on Handover processing load

UE reports UE measurement reporting to ensure that the QoS requested for the radio bearers can be met and as a result, adding cell, deleting cell or replacing cell procedure could be run when macro diversity is implemented. But without macro diversity implementation, it is enough to search the best cell. Hence, macro diversity introduces additional processing loads around two or three times compared to the non-macro diversity implementation case. 

2.4
Impact on backhaul traffic
When the macro diversity is implemented, the backhaul traffic increases in proportion to SHO ratio or achievable volume for each user. Roughly speaking, if SHO ratio is 30%, then backhaul cost will be 1.3 times.

Conclusion
Based on the above discussion, Fujitsu takes particular note of the foreseeable benefit of simplicity, so that we propose not to introduce the uplink macro diversity in LTE at this time.
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