TSG-RAN WG1 Meeting #65
R1-111632
Barcelona, Spain
May 09~13, 2011
Source: 
LG Electronics
Title:
CQI/PMI feedback for CoMP
Agenda Item:
   6.3.1.3
Document for:
Discussion/Decision
1. Introduction
Good amount of progress has been made on the evaluation of CoMP scheme during the last meeting. Further progress is expected to be made on evaluation of CoMP schemes during the #65 meeting. With the progress being made with the evaluations and we must start considering potential CoMP schemes and how they would affect the specification as a whole and deployments. In this contribution, we discuss potential CoMP feedback structures and some of the CoMP mechanisms we should consider for LTE Advanced.
2. Feedback Mechanism for CoMP
With the separation of CSI estimation RS and demodulation RS, we are able to apply non-codebook based precoding at the eNB. With this standard transparent beamforming technology at the eNB, most major consideration for CoMP in the specification is the feedback mechanism. From the various simulations and study from CoMP schemes, it seems the overall feedback granularity needs to be increased in order for CoMP schemes to perform better. This is aligned with the intuition that advanced beamforming techniques will require some higher granularity at the transmission side and this also means higher granularity for the feedback itself. Although there might be various methods of increasing overall feedback granularity for CoMP. Here, we list two potential general feedback structures and discuss different aspects on the two feedback structures. 
The first feedback structure is what we call ‘codebook entry extension’ method. The codebook entry extension method is creating new vectors or matrices in the existing LTE codebook or creating new vectors/matrices for non-existent entries specific for CSCB or JT. In this scheme the feedback itself is quantized to indices of a codebook, in which the codebook itself contains all the information needed to operate CoMP transmission techniques. An example of this would be designing a codebook entry for 6 Tx, where the codebook can be used for three 2 Tx cells performing JT CoMP. The CoMP cells then just take the codebook entry to apply the beamforming needed for CoMP.
The second feedback structure is what we call ‘feedback extension’ method. In the feedback extension method, the UE feeds back multiple information components and the eNB processes these multiple information components to operate CoMP transmission techniques. An example of this approach would be feeding back two PMI, where the PMIs are computed from the CSI estimation from the cells potentially performing CoMP. The centralized (or some distributed) scheduler would take these two feedback and process them to perform either CSCB CoMP or JT CoMP. Some detailed example of this approach is given in the Annex of contribution R1-111628 [1].
There are some pros and cons associated with each of the feedback structures.

Table 1. Pros and Cons of general CoMP feedback structures
	
	Pros
	Cons

	Codebook Entry Extension Method
	- Straightforward application of vectors/matrices to perform beamforming at the eNB
- CQI computation and estimation can potentially be same as LTE Release 8


	- Not scalable to various CoMP cell groupings or techniques
- Significant standard work is needed to get the appropriate codebook entries



	Feedback Extension Method
	- Potentially reuse of existing codebook entries is possible
- can be scalable to various CoMP cell groupings and techniques


	- PMI/CQI definition or estimation methods may need some modification
- additional processing at the eNB may be needed to either combine the multiple feedback information or transform the feedback information for CoMP beamforming




The pros and cons listed above are just general comments for each of the feedback method and there might be other various advantages and disadvantages depending on what the exact schemes are. One additional note we would like to make is that there also might be CoMP feedback method which are hybrid of the codebook entry extension method and feedback extension method. Although we should not preclude a particular CoMP feedback method during the study item, we should start consider what kind of approach is best suitable for initial specification of CoMP for LTE Advanced.
From our perspective the initial specification of CoMP for LTE Advanced should target a feedback mechanism which can provide enough scalability and be easily extended in the future releases. During the study item of CoMP, we have only started touch upon few of the useful deployment scenarios for CoMP, and we may find even more complex deployment scenarios and various cell configurations in which CoMP will be beneficial. From this perspective scalability of the CoMP feedback mechanism should be the first consideration when adopting a CoMP feedback scheme for LTE Advanced.
3. Conclusion

We have conducted initial evaluations for CoMP [1][2][3], and it seems there are potential benefits from CoMP technology and we ask companies to start considering feedback mechanisms for CoMP and which approaches the RAN1 as group should take. In general we believe in first starting with CoMP feedback techniques which are robust to scalability issues. The feedback extension methods we discussed, seems to be good start point of discussions for this matter.
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