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1
Introduction
Inputs to RAN3 for its Rel-12 CoMP work, are, in addition to the work item description [1], provided by RAN1 in TR 36.874 [2] where three deployment scenarios have been evaluated and results provided for different values of backhaul delay.  In the present paper we provide our view on Rel-12 CoMP scenarios to be supported in Rel-12 based on this input, as well as some preliminary discussion on high level signalling aspects.
2
eCoMP scenarios
The eComP scenarios studied in TR 36.874 are the following

· CoMP scenario 2 (TR 36.819)

· SCE scenario 1 (TR 36.872)

· SCE scenario 2a (TR 36.872)

The TR provides evaluation results for backhaul delays of 2, 5, 10, 30 and 50 ms.
Based on the findings from the the study item, the WID [1] describes the scope of the normative work as follows (the bullets are introduced for the convenience of the present discussion):

The SI “Study on CoMP for LTE with Non-Ideal Backhaul” has identified the cases that CoMP can provide performance enhancement and therefore enhancement on network interface and signalling messages should be specified to allow implementing both centralized and distributed coordination focusing primarily on macro-pico heterogeneous networks but also considering macro-macro homogeneous networks. Note that allowing implementation of centralized coordination does not necessarily mean that a new node should be introduced.
Based on the above we can directly derive the following proposal:
Proposal 1: Primary focus on SCE scenarios 1 and 2a within the present work item.

Consequently CoMP scenario 2 can be handled with lower priority.

Proposal 2: Handle CoMP scenario 2 with lower priority.
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Fig. 1: SCE scenarios 1 and 2a (from TR 36.872).

3
High level signalling aspects
The WID [1] also indicates: "signalling messages should be specified to allow implementing both centralized and distributed coordination".
The first option is therefore centralized coordination, and it seems to be a natural choice that the macro cell ensures the role of the centralized coordinator in both SCE scenarios 1 and 2a.

Proposal 3:  In case of centralized coordination, the macro cell ensures the role of the centralized coordinator in both SCE scenarios 1 and 2a
"Distributed coordination" will typically be initiated by the serving cell. In this scheme interference from a cooperating cell to the serving cell is avoided on a best effort basis by the cooperating cell. Simulation results for such approach were given in [3]. 
An initial expectation might be that the same kind of information will be transmitted in both centralized and distributed operations modes, however some specific signalling mechanism might become required to support such co-existence. Therefore we believe that impacts and benefits of supporting two CoMP cooperation modes need further evaluation.
Proposal 4: Further evaluate impacts and benefits of standardizing support for both centralized and distributed CoMP.

TR 36.819 [4] provides a functional description of DL CoMP (in chapter 5) and UL CoMP (chapter 6). This includes:
· description of CoMP categories (or coordination schemes, i.e. Joint Processing (hereunder Joint Transmission and Dynamic Point Selection / Muting for DL, and Dynamic Point Reception for UL) and Coordinated Scheduling and Beamforming (CS/CB, which includes Semi-static Point Selection/Muting)

· definition of CoMP sets

While the standardised support of intra-site CoMP in Rel-11 focused on CS/CB and DPS, a downselection of CoMP categories was done by RAN1 for their Rel-12 evaluation work. This is captured in TR 36.874 as follows:
- Coordinated scheduling and/or coordinated beamforming

• including semi-static point selection/muting

- Note: Companies are to provide details of their coordination schemes
This choice eliminates Rel-12 inter-eNB support of DPS and other Joint Processing techniques. For Rel-12 CoMP, user plane data is required to be available at the serving cell only.

During the present Rel-12 work item, RAN1 will provide further information to RAN3 on the information needed to be exchanged between eNBs. We expect this information to fall into the following categories:

· UE-related information

· information needed to define/update the CoMP cooperating set for a served UE
· information needed to enable CSI measurements

· muting and beam-forming information for data transmission
· Cell-related information
· DL Reference Signal configuration (may need to be updated following switch-on/off of adjacent cells).
Proposal 5: UE-related and cell-related CoMP information to be considered upon reception of further information from RAN1.

A last aspect RAN3 might like to consider is related the handling of cases of high backhaul latency. TR 36.874 showed that CoMP functionality actually could result in degraded performance if the exchanged CoMP information arrives too late due to backhaul delay. Several options to resolve this issue can be considered: 

· Introduce a requirement on backhaul delay in the standard

· Mitigate backhaul delay by adequate signalling

· delay measurement
· time-stamped CoMP information associated with a discard mechanism for stale information
Proposal 6: Evaluate whether there is need for a solution to handle stale CoMP information.
4
Conclusion
We have discussed some initial aspects of Rel-12 CoMP, and have provided the following proposals:
Proposal 1: Primary focus on SCE scenarios 1 and 2a within the present work item.

Proposal 2: Handle CoMP scenario 2 with lower priority.

Proposal 3:  In case of centralized coordination, the macro cell ensures the role of the centralized coordinator in both SCE scenarios 1 and 2a

Proposal 4: Further evaluate impacts and benefits of standardizing support for both centralized and distributed CoMP.

Proposal 5: UE-related and cell-related CoMP information to be considered upon reception of further information from RAN1.

Proposal 6: Evaluate whether there is need for a solution to handle stale CoMP information.
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