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1 Introduction

As indicated in [1], the work for specifying CoMP support in LTE Release 11 (Rel-11) should focus on the following schemes,
• Joint transmission

• Dynamic point selection, including dynamic point blanking

• Coordinated scheduling/beamforming, including dynamic point blanking.

This contribution highlights our preferred CoMP scheme and shows its pros and cons as well as standard impacts.
2 Preferred DL CoMP Scheme in LTE Rel-11

2.1 Joint Transmission
Since 3GPP started to discuss LTE-Advanced, improvement of cell-edge performance has drawn much attention. Joint transmission (JT), especially with dynamic transmission point (TP) clustering, is such a scheme that can give the optimum solution to the objective. Figure 1 shows an example of JT with dynamic TP clustering in an eNB-RRHs scenario. CoMP coordinating sets for UEs are formed according to each UE’s specific location and radio condition so that joint transmission from the selected RRHs can lead into good SINR and provide the best performance for each UE. This scheme is effective in providing stable wireless communication service independent of UEs’ positions. Therefore, we propose that JT with dynamic TP clustering should be studied with the highest priority in Rel-11.
· Proposal1: JT with dynamic TP clustering should be studied with the highest priority in Rel-11.
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Fig,1  An example of joint transmission with dynamic TP clustering.
2.2 Comparison of JT with other CoMP schemes

Compared with other CoMP schemes, the advantages of JT are:
a) Theoretically JT is closer to the optimal solution than CS/CB and DPS since it allows for complete coordination amongst base stations. Also a configurable scheme can be designed in principle such that CS/CB and DPS become subsets of a more general JT scheme provided that the feedback framework is uniform in all these schemes.
b) Small number of inter-point phase information for coherent JT can also improve the performance of coherent JT. Such inter-point phase information is a simplified feedback scheme that reduces the feedback overhead over complete feedback of interfering channel matrices.
c) From results noted in [2], JT usually achieves better throughput than CS/CB. For example, in Scenario 2 with full buffer, JT MU-MIMO with 2x2 antenna configuration has 21.84% (cell-average) and 33.26% (cell edge) throughput gains over MU-MIMO, while CS/CB has 2.68% and 11.62% gains, respectively.
On the other hand, the disadvantages of JT are:
a) UE data has to be shared in the backhaul leading to latency and capacity issues in the backhaul. This would increase with the number of UEs in the network. The type of backhaul is also important. For fibre based connections that exist between eNBs and RRHs, the delays is minimal but when different eNBs are connected via X2 interface, the delays are more. Also tighter timing synchronization may be required as a result of these delays.
b) JT will introduce large amount of feedback overhead. How to choose the proper TPs for joint data transmission can directly impact the performance gain and feedback overhead.
3 Standard Impact

3.1 UE specific CSI measurement with CSI-RS
CoMP CSI measurement set is UE-specific for dynamic TP clustering. It should be determined dynamically according to RRM measurement results reported by UE. The CoMP CSI measurement set decision scheme directly impacts not only feedback overhead, but also the related Information Element (IE) size (CSI-RS configuration, Feedback configuration, CSI measurement configuration according to measurement set size) of high layer signalling.
· Proposal 2: The CoMP measurement set decision method should be designed jointly considering not only feedback overhead budget but also high layer signalling burden.
In Rel-10, only serving cell’s CSI-RS configuration and feedback parameters are configured for UEs. However, IE in Rel-11 should be extended to multi-cells in CoMP CSI measurement set. The CSI-RS resource configuration would be UE-specific.
· Proposal 3: CSI-RS configuration used for each TP is fixed configured in network plan phase in order to reduce signalling overhead. The UE-specific CSI-RS configuration based on CoMP measurement set should be indicated to UE by RRC signalling.
3.2 CSI Feedback
In previous discussion, it was desirable that the feedback information for DL CoMP lies in the same framework for single-cell operation, which means re-using single cell feedback for CoMP. UE may feedback a separate codeword index to represent the channel of each cell. Additionally UE may feedback the inter-cell information, such as inter-cell phase information (For Coherent JT).
However, UE does not know which CoMP category (DPS, CS/CB or JT) and which transmission mode (SU-MIMO, MU-MIMO, CoMP-SU-MIMO, or CoMP-MU-CoMP) it will be assigned to. It needs to feedback CSIs assuming different modes and different forms of actual CoMP transmission points in order to provide enough information to eNB for overall scheduling. It will lead large amount of feedback overhead, especially when CoMP measurement set size is big. For example, if CoMP measurement size=3, the UE will feedback single cell CSI, CSI assuming 2-cell CoMP (3 combinations) and CSI assuming 3-cell CoMP. The feedback overhead is much larger compared with that in Rel.10. 

· Proposal4: Efficient limited feedback schemes for CoMP need to be studied in order to reduce feedback overhead. The limitation on both the CoMP report set size and report contents should be considered. The determined scheme needs to be indicated by higher layer signalling to specific UE.
For JT in CoMP scenario 4, multiple TPs can share one CSI-RS resource. For example, when A.P. number per TP is 1, 4 TPs in CoMP coordinating set can share a 4-A.P. CSI-RS resource and these 4 TPs belong to one cell from UE’s perspective. Therefore, it is easy to use to joint codebook for these TPs to reduce the quantised bits for inter-cell phase.
· Proposal5: multi-TP codebook and joint feedback should not be precluded for JT in Rel-11.
3.3 Downlink Control Signalling
  Some concerns of downlink control signalling have been showed e.g. in [3]. We are agree that downlink control signalling should be further studied to support CoMP schemes. Especially, breaking the restraints on antenna ports and related scrambling sequences to introduce more combinations of A.P. No. and scramble ID should be considered to enable more dynamic TP clustering [4].
4 Conclusions
Summing up the points of this contribution, we propose that:

· Proposal 1: JT with dynamic TP clustering should be studied with the highest priority in Rel-11.
· Proposal 2: The CoMP measurement set decision method should be designed jointly considering not only feedback overhead budget but also high layer signalling burden.

· Proposal 3: CSI-RS configuration used for each TP is fixed configured in network plan phase in order to reduce signalling overhead. The UE-specific CSI-RS configuration based on CoMP measurement set should be indicated to UE by RRC signalling.

· Proposal 4: Efficient limited feedback schemes for CoMP need to be studied in order to reduce feedback overhead. The limitation on both the CoMP report set size and report contents should be considered. The determined scheme needs to be indicated by higher layer signalling to specific UE.
· Proposal 5: multi-TP codebook and joint feedback should not be precluded for JT in Rel-11.
· Proposal 6: multi-TP codebook and joint feedback should not be precluded for JT in Rel-11.

· Proposal 7: Downlink control signalling should be further enhanced to enable more dynamic TP clustering.
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