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1. Introduction

It was agreed at the RAN#50 meeting that discussion on Rel-11 study items (SIs) regarding coordinated multi-point (CoMP) transmission/reception would begin from this RAN1 meeting [1]. This contribution summarizes our views on Rel. 11 CoMP schemes for consideration.
2. Discussion

2.1. Application of remote radio head

In the Rel. 10 SI phase, the agreed evaluation scenario focused on only intra-site CoMP among 3 cells within the same geographical site due to the limited evaluation time [2]. Therefore, during the CoMP SI phase, we should first clarify the real performance benefits of variable CoMP schemes under more varied deployment scenarios. Particularly, application of a remote radio head (RRH) is effective in coordinating geographically separate cells with negligible coordination latency [3].

Considering the transmit power of the RRH, not only a low power one which is already assumed in [2], but also a high power one the same as that for the eNodeB has been widely employed in the existing 2G/3G RANs [3]. In LTE-Advanced, the RRH will be applicable to not only small cells such as picocells but also macrocells, since there is no restriction on the implemented power amplifier. Considering its merits of fast radio resource management among different cell sites and fast feedback signaling, the RRH will be an effective transmit node for the Rel. 11 CoMP. We suggest that RAN1 should include deployment scenarios to take advantage of the RRH that has the same power class as the macro eNodeB for the Rel. 11 CoMP.

Proposal 1:  RAN1 should include deployment scenarios that take advantage of the RRH that has the same transmit power class as the macro eNodeB for the Rel. 11 CoMP.
2.2. Downlink CoMP Transmission Schemes
Downlink CoMP transmission schemes can be divided into two categories such as coordinated scheduling/coordinated beamforming (CS/CB) and joint processing (JP) as discussed in the Rel. 10 SI. Joint processing can be further categorized into joint transmission (JT) by multiple cells to a given UE, in which they transmit at the same time using the same time and frequency radio resources, and dynamic cell selection (DCS), in which cells can be selected at any time considering interference. Considering various deployment scenarios as described in [1], it seems difficult to apply JP to inter-eNode B CoMP considering the backhaul latency and various capacity characteristics. In addition, from a specification perspective, inter-eNodeB JP-CoMP requires standardizing new X2 signaling between the cooperating eNodeBs. Therefore, it seems to be a better choice to apply JP only for the case of intra-eNodeB CoMP (with RRH(s)).

Proposal 2: Joint processing CoMP scheme such as joint transmission and dynamic cell selection could be applied only for the case of intra-eNodeB DL CoMP (with RRH(s)).
In Table I, we also summarize initial views on possible discussion items regarding RAN1 specifications for each downlink CoMP scheme. Note that the following CoMP schemes should be investigated not only for a homogeneous network but also for a heterogeneous network scenario including macro-pico case.
Table I. Possible Discussion Items for Each Downlink CoMP Scheme
	CoMP scheme
	CSI Feedback 

(Dynamic CoMP/Non-CoMP switching should be supportable [2])
	CRS and PDCCH collision
	PDSCH starting position

	CS/CB
	CQI: Multiple reports (e.g., CoMP and Non-CoMP) might be needed

PMI: Multi-cell extension might be needed
	
	

	DCS
	CQI: Multiple reports (e.g., CoMP and Non-CoMP) might be needed

PMI: Multi-cell extension or cell selection information might be needed
	Transparent approach is preferable to resolve different CRS locations in different cells in a coordination set [4]
Ex) MBSFN subframe or measurement restriction with CRS muting* could be applied 
	Transparent approach is preferable to align the PDSCH starting position across the coordination sets [4]. 

Implementation solution could first be considered.

	JT
	CQI: Multiple reports (e.g., CoMP and Non-CoMP) might be needed

PMI: Multi-cell extension and inter-cell phase information might be needed
	
	


(*) Extension carrier, which might be discussed in Rel. 11 or future releases, may also be another solution.

2.3. Uplink CoMP Reception Schemes
With uplink multi-cell reception, the signal from a UE is received by multiple cells and combined on the network side. In contrast to the downlink, the UE may not need to be aware of whether multi-cell reception is occurring, so it would have little impact on the specifications. However, we believe that the system performance evaluation of the uplink CoMP should be done to identify the potential specification impacts considering the impairments associated with multiple cell reception as follows.

· SRS measurement error

· Timing misalignment [5]

In addition, it seems difficult to apply inter-eNB CoMP considering the following problems over the X2 interface, and we prefer intra-eNB CoMP as the candidate for the Rel. 11 uplink CoMP scheme.
· HARQ process delay [6]
· Multi-path propagation and different timing delays to different cells of a coordination set [7]

Proposal 3: System performance evaluation of the uplink CoMP should be done considering the performance degradation factors associated with multiple cell reception.
Proposal 4: Intra-eNB CoMP is considered as the candidate for the Rel. 11 uplink CoMP scheme.
3. Conclusion

In this contribution, we presented our views regarding Rel. 11 CoMP schemes for consideration.
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