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1 Introduction

In RAN1 #57 meeting in San Francisco, the following categorization of CoMP reporting format has been agreed: 
· Explicit channel state/statistical information feedback

· Channel as observed by the receiver, without assuming any transmission or receiver processing

· Implicit channel state/statistical information feedback

· feedback mechanisms that use hypotheses of different transmission and/or reception processing, e.g., CQI/PMI/RI.  
The SRS-based reporting is not included because we consider FDD only in this contribution.

Besides the above explicit/implicit categorization, another reporting categorization is if the reporting is combined or non-combined. Combined reporting refers to the case that the channel information from multiple eNBs is to be reported as a whole, i.e., the channel information regarding an individual eNB cannot be extracted from the reported information. Non-combined reporting refers to the case that the channel information from multiple cells is reported separately. Therefore, we have four different reporting formats: 

· Combined implicit feedback
· Combined explicit feedback

· Non-combined implicit feedback

· Non-combined explicit feedback

Each of the above reporting formats leads to different reporting overhead and enables different CoMP DL transmission methods (e.g., MU or SU, joint processing or coordinated beamforming). 

In section 2, we discuss the overhead and possible CoMP transmission methods regarding the four reporting formats. In section 3, we incorporate the considerations of UE-transparent CoMP, i.e., unified reporting. In section 4, we summarize the discussion and show our preference. This document is a further discussion of [1] with update.

2 Possible CoMP Transmission w.r.t. Reporting Format

In this section, we discuss the possible CoMP transmission methods regarding the four reporting formats. 

1) Combined implicit/explicit feedback. Combined reporting enables SFN type joint transmission.

In other words, let the DL input-output relationship be
[image: image1.wmf]x

y

i

H

=

, 
[image: image2.wmf]N

i

...

3

,

2

,

1

=

, where 
[image: image3.wmf]N

is the number of transmission points, then we report the information regarding the effective channel 
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. Combined explicit reporting would report 
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 directly, while combined implicit reporting may report the PMI/CQI/RI corresponding to 
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2) Non-combined implicit feedback. Non-combined implicit feedback enables
a) dynamic cell selection
b) cooperative silencing,
c) per-cell-precoding type SU joint transmission
d) coordinated beamforming

Basically non-combined implicit feedback works well with SU CoMP transmission methods, i.e., (a) (b) and (c), because the UE itself can decide which part of the channel 
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 is important for CoMP transmission (PMI/CQI/RI can be sufficient). 
In addition, non-combined implicit feedback may also work with coordinated beamforming, as discussed in [2] [3]. The idea is that if closely spaced (e.g., half wavelength) antenna array is employed at each transmission point, then the channel 
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would be correlated. In this case, just part of 
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(PMI/CQI/RI) may satisfy the reporting requirements of coordinated beamforming.

3) Non-combined explicit feedback

Non-combined explicit feedback, e.g.., to feedback each 
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 (or channel statistics) separately back to the NW side, enables the arguably most complicated CoMP transmission method, multi-user joint transmission. In this case, the UE may need to report the whole channel back because the UE is not aware that which channel is good in the view of the NW side. 
3 Considerations Regarding Unified Reporting

The inclusion of UE-specific DM-RS in LTE-A enables the possibility that CoMP operation can be transparent to UE, i.e., the exact CoMP transmission method (e.g., joint processing or coordinated beamforming) can be unknown to the UE. This approach may simplify the implementation of UE and reduce the testing effort in standardization process.

However, if the UE is not aware of the CoMP transmission method, it may not be able to adapt its reporting format to different CoMP transmission methods. Therefore, it is desirable to have a unified reporting format for different CoMP transmission methods.

As we explained in last section, combined explicit/implicit reporting enables only SFN type transmission. In that sense, choosing combined reporting as the format of unified reporting seems to preclude too many CoMP transmission methods. On the other hand, non-combined explicit feedback enables all possible CoMP transmission methods. However, the corresponding reporting overhead has not been well examined. Intuitively the reporting overhead will be significantly increased. Therefore, we propose to study how the implicit reporting method can be used for multiple methods and how the overhead of explicit reporting can be reduced. The judgment of implicit/explicit can be carried out later. 

4 Conclusions

In this contribution, we discuss the possible reporting format in DL CoMP. 

· Combined implicit/explicit reporting: may be not a good candidate for the target of unified reporting although the reporting overhead can be small because

· Many CoMP transmission methods can not work well with combined reporting

· Non-combined implicit reporting: could be the baseline of unified reporting because
· Enables many CoMP transmission methods

· Reporting overhead has been investigated extensively

· Non-combined explicit reporting:

· Enables all CoMP transmission methods

· Reporting overhead has not been carefully studied.

Regarding the tradeoff between reporting overhead and the number of enabled CoMP transmission methods, we suggest that non-combined implicit feedback is also a candidate for UE-transparent CoMP reporting. We also propose to study how the reporting size can be reduced in non-combined explicit feedback. We propose not to consider combined reporting as it does not fulfill the requirement of a unified reporting format.
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