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1. Introduction
In RAN 53 meeting, a WID for CoMP was approved for Rel-11 [1] and as leading WG for CoMP, WG1 will start to work on standardization of CoMP techniques in Rel-11 in RAN1 66bis meeting. 

To introduce CoMP techniques in Rel-11, two main parts needs to be studied for possible standardization, one is the transmission schemes and the other is the feedback schemes. We feel the general guidance would be to introduce some transmission and feedback schemes to guarantee the CoMP performance and yet avoid introducing too much  complexity for the system, especially for the UE. 

There is no formal discussion on CoMP transmission schemes in CoMP SI.  However, through quite extensive simulation, several candidates have come out to show better performance than the others and therefore, are recommended as the focus of CoMP transmission schemes in CoMP WI [2]
· Joint transmission
· Dynamic point selection, including dynamic point blanking
· Coordinated scheduling/beamforming, including dynamic point blanking

During the adopting of such recommendations in TR for CoMP SI on WG1 email reflector, there are extensive debates on the pros and cons of these candidates and Mr Chairman is inviting companies to provide their views on these CoMP transmission schemes. In this contribution, we provide some high level views on the CoMP transmission schemes and our preference at this stage. 
2. CoMP Transmission Schemes
2.1.1. Joint  transmission

As stated in TR for CoMP, in joint transmission,  simultaneous data transmissions occur from multiple points (part of or entire CoMP cooperating set) to a single UE or multiple UEs in a time-frequency resource. From the CoMP SI evaluation, it is noticed that joint transmission could provide good throughput gain for CoMP in most scenarios. However, the drawback is that it require the UE to measure CSI from different TP and feedback them to the eNB, which would increase the feedback overhead.  On the network side, as it requires data and channel information are available at each TP, high capacity and low latency backhaul link is needed. The other issue raised for the joint transmission during the debating of scheme recommendation is whether we need to focus on coherent joint transmission or should extend joint transmission to include non-coherent joint transmission.  The coherent joint transmission would require the UE feedback the relative phase among the signals from each TP. The eNB would then include such phase information in the transmission from each TP, so that the received signal from each TP at the UE could be coherently combined, thus to achieve better performance. We feel that coherent joint transmission needs to be considered as the baseline due to its superior performance,  However, we also feel other joint transmission should be considered to complement the coherent joint transmission, For example, when the UE is in relative high mobility or the feedback is not reliable, other non-coherent transmission may provide more robust performance in such situation. 
Proposal: Coherent joint transmission could be considered as the baseline, while, other more robust non-coherent joint transmission scheme could be studied. 
2.1.2. Dynamic point selection, including dynamic point blanking
As defined in TR for CoMP, in the Dynamic point selection (DPS)/muting, data is transmitted from one point (within the CoMP cooperating set) in a time-frequency resource. The transmitting/muting point may change from one subframe to another including varying over the RB pairs within a subframe. Data is available simultaneously at multiple points. The difference between DPS and JT is in that the data is only transmitted from one TP at any given subframe. Therefore, from the network side, the requirement to support both DPS and JT is quite close. However, from the UE side, the requirement to support them could be different. As addressed in [3], for DPS, the UE would measure CSI from each TP, and decide which TP would have the best channel condition. The UE would then feedback only CSI from that TP to the eNB and eNB could schedule the data transmission from that TP. Compared with JT, the feedback overhead is reduced, which is certainly very desirable. In terms of the performance, it is also claimed by the supporter of this scheme that the performance of DPS would be comparable to the JT. 
Within the scope of DPS, companies also proposed to include dynamic point blanking, which means the subframe from macro-eNB could be blanked dynamically instead of semi-statically as ABS transmission in eICIC in Rel-10.
The main concern for this scheme is how could the UE determine which TP has the best channel. As such selection could be an eNB implementation issue, it is not clear if RAN4 needs to define some testing cases to support DPS.  On the other side, the DPS could be used in combination with JT, in which UE could still feedback CSI for each TP and eNB could decide whether to apply JT or DPS depending on the channel conditions. That would not lead to the saving of CSI feedback in pure DPS scheme but could provide more robust and consistent performance. 
Proposal: DPS could be studied on whether it is used as an independent transmit scheme or in combination with JT
2.1.3. Coordinated scheduling/beamforming, including dynamic point blanking
As described in TR for CoMP, for Coordinated Scheduling/Beamforming (CS/CB), data for an UE is only available at and transmitted from one point in the CoMP cooperating set (DL data transmission is done from that point) for a time-frequency resource but user scheduling/beamforming decisions are made with coordination among points corresponding to the CoMP cooperating set. The transmitting points are chosen semi-statically. The CS scheme has the least impact to the UE, but the network side may need to convey the scheduling information among TPs. For CB, different TP may need to form different beams for different UEs close-by. To reduce interference between such beams, side information may need to be feedback from the UE to the eNB and such overhead may need to be evaluated against the performance benefit. 

Proposal:  CS and/or CB should be considered as the basic CoMP scheme due to its minimum impact to the system
Some pros and cons of each transmission scheme and potential standardization efforts are summarized in Table 1 in appendix for the information. 
3. Conclusions

In this contribution, high level view on CoMP transmission schemes are presented and our preference on each CoMP transmission candidates are discussed 
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5. Appendix

Table 1:  Summary of pros and cons of CoMP transmission scheme and standardization impact
	
	pros
	cons
	Standardization Impact

	JT
	Overall high data rate
	· CSI feedback for each TP plus phase feedback (for coherent JT)

· Maybe sensitive to latency in backhaul
	· Need to introduce CSI feedback for each TP

· X2 signaling for sharing data and channel information

	DPS with DPB
	· Less sensitive to phase difference

· CSI feedback for one TP
	· DPS decision may be an UE implementation issue
	· RAN4 may need to define case for DPS selection

· Feedback need to include the TP Index

· X2 signaling for sharing data and channel information

	CS/CB with DPB
	· CS may lead to least impact to the UE and network
	· CB may need additional feedback 
	· X2 signaling for passing scheduling information
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