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1. Introduction
CoMP has been widely recognized as a promising technique to offer considerable performance gains, especially for the cell-edge UEs. Thus, CoMP TR [1]  recommends to specify support for DL CoMP operation and to investigate the extent to which specified support is needed for UL CoMP.  In RAN#53, the CoMP was highly prioritized by operators and its WID was approved by RAN plenary as expected [2] .  Rel-11 CoMP WI would specify the support of intra- and inter-cell downlink CoMP for homogenous and heterogeneous networks.
2. CoMP Scenarios
The scenarios of Intra-site (scenario 1) and Inter-site (Scenario 2) CoMP attracted all the efforts and were extensively investigated in Rel-10 SI. These two scenarios were further studied and simulated in Rel-11 with more details and the significant CoMP gains were shown by most companies. Additionally, Rel-11 SI introduced the new scenario 3 & 4 into the scope.  Due to the lack of time, the studies and simulations for scenario 3&4 are quite rough and much impairment is not considered.  Take scenario 4 for example, the following issues were not fully addressed for the time being:
· The performance loss due to PDCCH capacity limitation and RS capacity limitation
· UE mobility between Tx points within the same cell

· Overhead of new PDCCH and the corresponding performance loss

· Robustness of new PDCCH (especially for the fact fast coordination between Tx points is required)
· Accuracy of intra-cell interference measurement based on CSI-RS

· …

Performance of scenario 4 highly depends on the solution of the above issues. Thus it is not clear whether operators can benefit from the new deployment scenario. It is too risky to specify a new scenario before verifying its pros.
Proposal 1: Performance and advantages of scenario 4 should be verified before going into the specification for scenario 4.
From the deployment perspective, Macro cells will be deployed firstly and small cells (low power nodes) would be a relatively long-term issue. Obviously, macro cells are the basic scenarios and any performance improvement for this case would offer benefits to all operators. Thus this scenario should be optimized in Rel-11 CoMP design.
It is well known that CoMP performance depends heavily on the backhaul capacity and latency. Backhaul is not an issue for scenario 1 since the CoMP operations are within one site. In contrast, Scenario 2/3/4 should face the backhaul issues. The backhaul resource of different operators are quiet diverse, thereby leading to different deployment requirements. Thus Rel-11 CoMP design should address the diverse backhaul resource and corresponding deployment requirements of different operators. 
In summary, the CoMP should be a competitive feature for the basic deployment scenarios and its design should take the backhaul into account.
Proposal 2: Scenario 1 (intra-site CoMP) should be optimized in Rel-11 CoMP operations.

Proposal 3: Rel-11 CoMP design for scenario 2/3/4 should address both high-capacity low-latency and low-capacity high-latency backhaul.
3. CoMP Schemes
CoMP WI would focus on the following schemes:

· Joint transmission

· Dynamic point selection, including dynamic point blanking

· Coordinated scheduling/beamforming, including dynamic point blanking

From the design perspective, the above schemes can be split into two separate groups and the schemes within one group would share the same feedback framework:
The following table shows the feedback and backhaul requirements of the above schemes. 

	
	feedback
	Backhaul Requirement

	
	Per Each cooperative point
	Per Cooperative set
	

	Group 1
	JT
	PMI
	CQI

Inter-point information
(Possible larger feedback period)
	High

	
	CS/CB
	PMI
	CQI
	Low

	Group 2
	DPS*
	PMI

CQI

Information for muting
	
	High


*There is also a possible solution for DPS based on the combined feedback of the selected point index and its associated PMI/CQI/Information for muting. Generally speaking, UE can give recommendation and network take the final decision is hand. Thus this DPS solution conflicts the above principle as the UE control the final decision. 
Within group 1, there is nest property and CS/CB can be regarded as one special (degraded) case of JT.  Thus JT and CS/CB can share a uniform design. The pros of Group 1 are as follows:
· Dynamic switch of CS/CB and JT by virtue of the shared feedback framework (More flexible for deployment)
· JT can be used for the scenarios without backhaul constrains, e.g., scenario 1

· CS/CB can be used for the scenarios with limited backhaul capacity
· Group 1 can switch to non-CoMP if backhaul latency is high  and capacity is low
· Group 1 can is flexible about the  upgrade of backhaul
· Good performance  for all the four scenarios with/without good backhaul
In contrast, DPS has the following issues:

· Applicable for limited scenarios
· Not workable in scenario 2/3/4 if the backhaul capacity is limited or latency is relatively long.

· Limited performance gain for the most basic deployment scenarios.
· Possible larger feedback overhead

Proposal 4: Rel-11 CoMP design should focus on Group 1 schemes due to its uniform design, flexibility of deployment and significant performance gains.
4. Summary and Conclusions
This contribution considered CoMP scenarios and schemes from deployment perspective. We propose that the basic deployment scenarios should be optimized and Rel-11 CoMP design should address various deployment requirements, e.g., backhaul resources.
Proposal 1: Performance and advantages of scenario 4 should be verified before going into the specification for scenario 4.

Proposal 2: Scenario 1 (intra-site CoMP) should be optimized in Rel-11 CoMP operation.

Proposal 3: Rel-11 CoMP design for scenario 2/3/4 should address both high-capacity low-latency and low-capacity high-latency backhaul.
Proposal 4: Rel-11 CoMP design should focus on Group 1 schemes due to its uniform design, flexibility of deployment and significant performance gains.
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