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Discussion and Decision
1 
Introduction
Starting at RAN1#67, CoMP WI had very good progress in feedback and RS design part. Now it’s time to discuss the downlink control signaling and transmission mode design. 
2 
Control design principle
Heavy argument has been conducted in SI on how to prioritize the CoMP scenarios. And in the end, it’s very difficult to reach agreement to de-prioritize any scenarios so far. However, it doesn’t necessarily mean every single technical optimization must be targeting to all CoMP scenarios, e.g. the CRS collision resolving technique is designed to solve the CRS collision in CoMP scenario 1/2/3 in case of coherent JT would be supported, we can’t exclude such techniques just because it is not required by scenario 4 where we don’t have such an issue at all. 
Proposal: CoMP control design should support all scenarios defined in CoMP SI, but supporting all CoMP scenarios shouldn’t be mandatory condition to introduce a certain technique. 

It has been pointed out that CRS based demodulation is a better solution that DMRS based in 2Tx scenario simply because of less overhead, [1]. Even in 4Tx, DMRS is not always outperforming CRS based operation as such. Given that 2Tx is current most popular deployment and also probably the common deployment in future, it is very important that CoMP supports CRS based as well as DMRS based for PDSCH demodulation. 

Proposal: CoMP control signaling design should support both CRS and DMRS based PDSCH demodulation. 

In Rel.11 discussion, there are several relevant topics under discussing simutaneously, it will be very good to make sure the synergy between CoMP framework and other on-going topics, e.g. ePDCCH and new carrier type(s), is utilized. 

Proposal: CoMP control framework should be able to work together with ePDCCH and new carrier type(s).
3 
CoMP control and signalling design options
Alt.1a. UE has only one serving cell (no CA), two TMs defined for CoMP (TM4+ and TM9+ separately). 
· TM10 (TM4+). 
· Only one serving cell for one UE. 

· eNB can configure multiple CRS resource (similar to CSI-RS resource) each can be identified by corresponding system information (e.g. cell id). Each CRS resource is corresponding to one cooperative cell.  
· UE does channel measurement for each CRS resource and feedback CSI accordingly. 
· Similar to inter-CSI-RS feedback, potential enhancement of inter-CRS feedback is also possible. 
· In the DCI, the eNB indicates which cell the UE is assumed for demodulation: CRS position. Detail signaling may reuse CIF or new added bits. 

· TM11 (TM9+)
· Only one serving cell for one UE. 

· UE can be configured with multiple CSI-RS resource and each is corresponding a RI/CQI/PMI feedback similar to Rel.8.
· Additional inter-CSI-RS resource feedback can be considered if significant gain is found. 
· DMRS based demodulation. 

· For both TM10 and TM11, rate matching pattern may be indicated to UE in the DCI to avoid collision (CRS collision or PDSCH starting position)

Pros: Good forward and backward compatible (one TM for CRS based and one TM for DMRS based). Semi-statically switching between this two TM is supported. Allow low overhead CoMP operation in 2Tx case. Simple design as only physical coordination is supported. 
Alt.1b, UE has only one serving cell. Dynamical switching between CRS and DMRS based PDSCH

· On top of Alt.1a, a Joint DCI is designed to indicate which RS is using for current PDSCH. 

· 1 flag bit in this DCI indicating whether it’s CRS or DMRS for demodulation. 

· If it’s CRS, UE should understand the rest of bits including the PMI (Similar to DCI-2), otherwise it’s similar to DCI-2C. 
· UE rate matching pattern is included in the joint DCI for DMRS. 
· If it’s CRS based demodulation, indicating which cooperative cell is transmitting. If it’s DMRS based demodulation, indicating the rate-matching pattern. 
· TM10: CRS feedback + dynamical CRS / DMRS for demodulation

· TM11: CSI-RS feedback + dynamical CRS / DMRS for demodulation 

In Alt.1b, the TM is only associated to the feedback type (semi-static switching) and one DCI design can support flexible switch of CRS or DMRS based demodulation. 

Alt.2a, one serving cell, only CSI-RS based feedback, semi-static switching between DMRS and CRS. 
· TM10, CSI-RS based feedback + CRS for demodulation

· DCI indicating which cooperative cell is transmitting the PDSCH. 

· TM11, CSI-RS based feedback + DMRS for demodulation. 

· In both TM, DCI should indicate the rate-matching pattern for PDSCH. 

Alt.2b, one serving cell, only CSI-RS based feedback, dynamical switching between DMRS and CRS. 

TM10, CSI-RS for feedback and one DCI indicating DMRS or CRS based demodulation just like Alt.2b. 
Alt.3. UE can aggregate multiple serving cells (Reuse Rel.10 CA framework) while can also be configured with multiple CSI-RS/CRS resources simultaneously and independently. 
· Aggregating multiple serving cells here means, that the UE might be served from more than one cell/transmission point simultaneously, i.e. that joint transmission but of course also DCS/DPS kind of transmission schemes might be dynamically selected by the network. 

· When UE aggregates multiple serving cells, one PHY processing (HARQ, decoder, etc) entity is built at UE side. According to Rel.10 CA frame structure. UE data is split at high layer to cells.
· If multiple serving cells are activated for one UE, the DCI should be able to indicate which serving is transmitting the current PDSCH. 
·  Meanwhile UE can be configured with multiple CSI-RS&CRS resources and each is corresponding to one set of RI/CQI/PMI feedback. 

· CSI-RS or CRS resource configuration is independent from that of serving cells. UE should measure the corresponding RS resource and do feedback. 
·  Demodulation
· Alt.1 Introduce two new TM for CRS and DMRS demodulation separately. (feedback is separate from TM)
· Alt.2 Introduce one new TM with DCI supporting dynamical switching of CRS and DMRS based demodulation. 
Pros: Supports both high layer data splitting and physical layer coordination. In low latency transport backhaul case, the UE can be configured with multiple serving cells with lower level of coupling between each other. E.g. each serving cell has its own HARQ process, no need to mix them up. Another flexibility in Alt. 3 is to decouple the RS used for CSI feedback and for PSCH demodulation, and thus it allows all possible combinations, e.g. CRS DMRS, CSI-RS +CRS, etc. The transmission mode doesn’t have to represent a certain CoMP scheme, it only decide the DCI size and which RS the UE should use for demodulation. The feedback is decided by configured RS resource (CRS or CSI-RS)
For the UEs at the CoMP cluster border (maybe one big cell, Scenario.4 or multiple cells in one coordination area, scenario.1/2/3) we use the CA framework and e.g. DCS transmission. For UE in CoMP cluster center, CSI-RS based TM can be used to support intra-cell CoMP operation.  

Cons: UE needs more blind decoding efforts if multiple serving cells are aggregated (if following Rel.10 CA framework)

4 
Conclusion
In this contribution, we give our overall view on CoMP feedback design framework, beside, multiple design options are given for further discussion. 
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