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1. Introduction
Since the RAN1#66bis meeting, the feedback in support of CoMP has been intensively discussed. The working assumption agreed in the RAN1#66bis meeting [1]:
· Standardise a common feedback/signalling framework suitable for scenarios 1-4 that can support CoMP JT, DPS and CS/CB. 

· Feedback scheme to be composed from one or more of the following, including at least one of the first 3 sub-bullets:

· feedback aggregated across multiple CSI-RS resources 

· per-CSI-RS-resource feedback with inter-CSI-RS-resource feedback

· per-CSI-RS-resource feedback

· per cell Rel-8 CRS-based feedback 

Note that use of SRS may be taken into account when reaching further agreements on the above. 

After the discussion at the last meeting, it is agreed that [2]:
· CSI feedback for CoMP uses at least per-CSI-RS-resource feedback.
In this contribution, we present our views on the need for inter-CSI-RS-resource feedback. And the further analysis on the inter-CSI-RS-resource phase and amplitude feedback are provided. In the discussion of each option, we raise our concerns on the tradeoff between the performance and cost.
2. Discussion and analysis on the need for inter-CSI-RS-resource
At the last meeting, it is agreed that per-CSI-RS-resource feedback is at least supported for CoMP CSI feedback in the Rel.11, which gives flexibility for all the intended CoMP schemes (JT, DPS, CS/CB). 
Theoretically, per-CSI-RS-resource feedback together with the inter-CSI-RS-resource feedback (phase/amplitude information) should be supported to derive the optimal desired transmission parameter, especially for JT CoMP. However, whether to introduce the inter-CSI-RS-resource feedback and what exact information should be included require further study on the performance in the concrete scenarios, feasibility, overhead (Reference Symbol/feedback information bits amount) and also the tradeoff analysis between them.
2.1. Analysis on the inter-CSI-RS-resource phase feedback
Introducing the inter-CSI-RS-resource phase for the coherent JT transmission can certainly benefit the spectrum efficiency in every scheduling interval of JT CoMP. The evaluation results in [3][4][5] showed that the coherent JT can obtain obvious performance gain with quantized inter-point phase information feedback compared with the single cell/point transmission. 
However, the performance gain would probably be nibbled away if the JT CoMP operates under more realistic conditions (such as signal propagation time delay, time and frequency domain synchronization errors between points, coordination delay, etc), which may reflect in the consequent equivalent channel. At least in the CoMP scenario 3/4 these impacts currently could not be neglected. Potential solutions could be smaller granularity sub-band or even more inter-phase feedback bits, either of which will significantly increase the feedback overhead and UE calculation complexity.
Another concern on the phase feedback would be the information accuracy, which plays important role in performance. From our understanding, the inter-phase between the channels from UE to multi-points is a relatively short-term feedback measurement compared with the amplitude information, the latter of which is mainly related with the received power imbalance. Hence as a result, a relatively higher density of time domain reference resource and shorter feedback period may be required.
Different from the per-CSI-RS-resource feedback in which each CSI-RS resource could be separately configured for each transmission point, the inter-CSI-RS-resource phase feedback should be based on aggregated CSI-RS-resource. Only by this way, the coherence feature of the channels can be captured by the feedback. Hence this is an additional restriction on the CSI-RS-resource used for inter-phase feedback at each transmission point, which may potentially degrade the flexibility of the CSI-RS-resource configuration or increase the downlink RS overhead. 
On the other hand, the simulation results in [4] and [7] showed that the non-coherent JT CoMP can still benefit at least edge user performance obviously without inter-point phase information feedback. 
Therefore the introduction of the inter-CSI-RS-resource phase information needs careful study before standardization. To obtain the performance gain observed in the evaluation results in the CoMP study item, more cost may be needed to guarantee the benefits brought by CoMP application.
· Proposal 1: The inter-CSI-RS-resource phase feedback needs further study on the tradeoff between the benefits and cost before standardization.
2.2. Analysis on the inter-CSI-RS-resource amplitude feedback

Compared with the inter-CSI-RS-resource phase feedback, the inter-CSI-RS-resource amplitude shows more tolerant features on the reference resource configuration and feedback overhead.
Since the inter-amplitude is mainly related to the received power imbalance, the long-term inter-CSI-RS-resource amplitude weights can be easily captured by the received power measurement of CSI-RS ports or even the current Rel.8/9/10 RRM measurement in the CoMP scenario 1/2/3. In addition, the measurement reference resource of per-CSI-RS-resource can naturally be reused to support the inter-point amplitude feedback without any extra downlink RS overhead.

Even considering realistic synchronization calibration errors among the transmission points and the signal propagation delay, the accuracy of the amplitude information measurement would not be severely damaged with acceptable feedback period and uplink feedback payload.
The simulation results in [6] showed the necessity of the inter-CSI-RS amplitude information, which well enhanced the coherent JT CoMP performance together with the inter-CSI-RS-resource phase feedbacki. And [5] also showed the benefits of the coherent JT CoMP when considering the amplitude feedback (16QAM, 32QAM used for inter-CSI-RS-resource phase/amplitude feedback). 
· Proposal 2: If the inter-CSI-RS-resource feedback is needed, the inter-CSI-RS-resource amplitude feedback should be considered with no lower priority than inter-CSI-RS-resource phase feedback.
Besides, it should be noted that in scenario 3/4, if the zero-power ABS or reduced power ABS is employed in the high power transmission points, the CSI-RS transmission power could potentially be adjusted accordingly. Hence further restriction on the CSI measurement reference resource could be a straight forward way to make sure the measured inter-point amplitude information by the UE correctly capture the power imbalance between the transmission points in the intended time slots. Furthermore, if this restriction framework is also applied in the per-CSI-RS-resource feedback, the channel estimation or measurement accuracy could be enhanced due to the depressed interference power from some high power transmission point. And this benefit could also be available in the per cell Rel-8 CRS-based feedback case. Finally another possible advantage of this method would be that the overhead caused by the PDSCH muting at CSI-RS or CRS resource could be potentially reduced.
· Proposal 3: A restricted CSI measurement could be considered to help enhance the accuracy of the inter-CSI-RS-resource amplitude feedback, per-CSI-RS-resource feedback and per cell Rel-8 CRS-based feedback.
3. Conclusion
In this document, we discuss the need for inter-CSI-RS-resource feedback in support of downlink CoMP. The detailed analysis is also provided on the inter-CSI-RS-resource phase and amplitude feedback, respectively.

Based on the above discussion and analysis on the need for inter-CSI-RS-resource feedback, we would like to highlight the following proposals:
· Proposal 1: The inter-CSI-RS-resource phase feedback needs further study on the tradeoff between the benefits and cost before standardization.
· Proposal 2: If the inter-CSI-RS-resource feedback is needed, the inter-CSI-RS-resource amplitude feedback should be considered with no lower priority than inter-CSI-RS-resource phase feedback.

· Proposal 3: A restricted CSI measurement could be considered to help enhance the accuracy of the inter-CSI-RS-resource amplitude feedback, per-CSI-RS-resource feedback and per cell Rel-8 CRS-based feedback.
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