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1. Introduction
In [1], the work for specifying CoMP support in Rel-11 is limited to three techniques – joint transmission (JT), dynamic point selection (DPS) /blanking and coordinated scheduling/beamforming (CS/CB) including dynamic point blanking.  Depending on the supported techniques, details of specification change may be different.  In this document, we first discuss the pros/cons and specification impacts for three CoMP techniques from perspectives of performance, use cases and specification efforts.  Finally, a preferred priority list is proposed.


2. Discussion
2.1 From Perspective of Performance

According to the performance evaluation in 3GPP TR36.819, we can conclude with the following performance order for three techniques in any CoMP scenario when there is no backhaul delay is considered.
Joint transmission (JT) > dynamic point selection (DPS) > coordinated scheduling/beamforming (CS/CB)

If backhaul delay is considered, the performance order in any CoMP scenario is shown as follows.

Coordinated scheduling/beamforming (CS/CB) > dynamic point selection (DPS) > joint transmission (JT)

Note that the above performance order is just a general trend based on the companies’ evaluation results though there may be different views among different companies.
2.2 From Perspective of Use Cases
In 3GPP TR36.819, there are four scenarios considered for CoMP operation in Rel-11.  In homogeneous network, scenario 1 considers intra-site CoMP while scenario 2 considers CoMP among one macro-eNB and high-Tx-power RRHs.  In heterogeneous network, scenario 3 considers CoMP among one macro-eNB and low-Tx-power RRHs with different cell IDs inside the macrocell coverage while scenario 4 considers CoMP among the same deployment with the same cell ID.  From the considered deployment scenarios, it seems that Rel-11 considers CoMP operations among points which are either intra-site or RRHs only.  Considering the network deployment timing, scenario 1 should be the first to be deployed, then scenario 2 and finally scenario 3/4 so probably it’s better to consider the technique which is the most beneficial to scenario 1 and 2 first and then others.
From the performance evaluation in previous RAN1 meetings, JT provides the best throughput gain than the other two techniques when there is no backhaul delay while DPS and CS/CB are the second and third, respectively.  Based on this observation and the network deployment timing, JT should be the first technigue to be considered in Rel-11 CoMP.  Considering backhaul delay, CS/CB provides the best performance while DPS and JT are the second and third, respectively.  Because the considered deployment scenarios in CoMP are either intra-site or RRHs, DPS should be prioritized over CS/CB.  However, if the considered deployment in CoMP is pico-eNB, CS/CB should be prioritized over DPS.  Based on the above discussion for use cases, the priority list of three techniques in CoMP support can be JT, DPS, CS/CB when there is no backhaul delay issue and JT, CS/CB, DPS when there is backhaul delay issue.
2.3 From Perspective of Specification Efforts
To facilitate JT in Rel-11 CoMP, the following specification efforts may be needed.
Possible specification impacts for JT:
1. Transmision point (TP) selection mechanism –
· TP selection for JT by either CSI-RS based method, SRS based method or other methods
2. CSI-RS configuration  –
· Either multiple points share one CSI-RS configuration or one point uses one CSI-RS configuration

3. CSI feedback mechanism –
· CSI feedback mechanism for multiple points
· Additional CSI feedback type needed? Such as phase compensation feedback between points for coherent JT
4. Reference signal enhancement –
· Downlink DRS, and SRS orthogonality enhancement
To facilitate DPS in Rel-11 CoMP, the following specification efforts may be needed.
Possible specification impacts for DPS:
1. TP selection mechanism –
· TP selection for DPS by either CSI-RS based method, SRS based method or other methods

2. CSI-RS configuration  –
· Either multiple points share one CSI-RS configuration or one point uses one CSI-RS configuration

3. Signaling of the associated CSI-RS ports of the TP –
· UE may need to know the associated CSI-RS ports of the TP for CSI measurement and feedback through control signaling
4. Reference signal enhancement –
· Downlink DRS, and SRS orthogonality enhancement
Regarding to CSI feedback, UE can just feedback the CSI for the assigned transmission point if UE is able to know the associated CSI-RS ports so no big changes in CSI feedback mechanism.
To facilitate CS/CB in Rel-11 CoMP, the following specification efforts may be needed.
Possible specification impacts for CS/CB:
1. TP selection mechanism –
· TP selection for CS/CB by either CSI-RS based method, SRS based method or other methods

2. CSI-RS configuration  –
· Either multiple points share one CSI-RS configuration or one point uses one CSI-RS configuration
3. CSI feedback mechanism –
· CSI feedback mechanism for multiple points
4. Reference signal enhancement –
· Downlink DRS, and SRS orthogonality enhancement
Based on the discussion above, three techniques requires similar specification efforts if there is no backhaul delay issues considered.


3. Conclusion

Based on the discussion in previous section, JT shows the best performance and holds the highest priority in use case.  Compared to CS/CB, DPS also shows better performance and higher priority in use case.  Consequently, in our views, the preferred priority of three techniques would be JT > DPS > CS/CB.  Note that the conclusion is made based on the assumption that there is no backhaul delay issue and the specification efforts of three techniques are similar.  The following is our proposal:
Proposal:  It is suggested to have JT with top priority, DPS with second priority and CS/CB with the last priority for the specification in Rel-11 CoMP.
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