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1. Introduction
In CoMP scenarios, macro-eNB and RRHs either share the same cell ID or pocess different cell IDs.  For better CoMP performance, appropriate point selection and accurate CSI feedback from UE to eNB are necessary.  To provide better point selection, large CSI measurement set is required so that CSI from more points can be compared.  Nevertheless, due to large CSI measurement set, there is the issue of large CSI feedback overhead if all measurements need to be reported from UE to eNB.  For example, if there are 5 points in the measurement set, CSI feedback overhead increases by at least 5 times more than that in Release 10 but actual CoMP operation may require CSI information for 2 points only.  If the physical container of CSI feedback is not further enlarged to accommodate more CSI information in one shot, the CSI feedback for multiple points will prolong for a long time and the reported CSI information may not be valid after such a long feedback time.  This paper discusses related issues and provide our views.


2. Measurement Set and Reporting Set for CSI
In RAN1 #66bis, it has been agreed as a working assumption that multiple non-zero-power CSI-RS resources to be configured to a Rel-11 UE by dedicated signaling at least for CSI feedback are allowed [1].  Based on our understanding, the configured non-zero-power CSI-RS resources constitute the CSI measurement set.  However, there are still two remaining open issues.
1. What is the reasonable size of CSI measurement set to provide good CoMP performance without frequent CSI-RS reconfiguration?

2. Should CSI reporting set be the same as CSI measurement set?

For the first issue, larger CSI measurement set requires less CSI-RS reconfigurations but more UE measurements when UE moves around in a macrocell.  Considering UE’s mobility, a reasonable size of CSI measurement set is the size to cover large enough geographical area so that eNB does not need to reconfigure CSI-RS configuration for a UE frequently.  The size can be the total number of high-transmision-power and low-transmission-power points in a macrocell.  Based on CoMP simulation setting, the number is about 5 (one high-transmission-power point plus four low-transmission-power points).  When there are more low-transmission-power points, the number increases as well.  If the size of CSI measurement set is limited by the number of points configured in CSI-RS configuration, the geographic area monitored by UE continually shrinks as the deployed low-transmission-power points in a macrocell increase.  This will result in more and more CSI-RS reconfigurations required for a UE when UE moves around in a macrocell.  Therefore, the size of CSI measurement set should be left as eNB implementation based on real deployment and can be variable.
For the second issue, it relates to a reasonable size of CSI reporting set.  The size of CSI reporting set relates to the overhead of CSI feedback.  The larger CSI reporting set; the larger CSI feedback overhead.  In addition, larger CSI reporting set also introduces longer CSI feedback periodicity if the physical container of CSI is not futher enlarged to accommodate more CSI in one shot in Rel-11 and this may degrade CoMP performance due to large CSI feedback delay.  Thus, it’s better to limit the size of CSI reporting set under a certain level by defining supporting sizes in CSI feedback modes for CoMP operation.  From the discussion in previous paragraph, the size of CSI measurement set can be variable depending on real deployment, which is decided by eNB.  If the CSI reporting set is the same as the CSI measurement set, CSI feedback overhead and delay is unpredictable and it may impact CoMP performance.  Therefore, CSI reporting set should be able to be smaller than CSI measurement set so as to have fixed CSI feedback delay when CSI measurement set grows.  Figure 2-1 illustrates the suggested relationship among CSI measurement set, CSI reporting set, DL/UL CoMP cooperating set and DL/UL CoMP transmission/reception points.
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Figure 2-1  Illustration of relationship among CSI measurement set, CSI reporting set, DL/UL CoMP cooperating set and DL/UL CoMP transmission/reception points
Based on discussion in previous paragraphs, we propose:
Proposal #1:  The size of CSI measurement set, which is the same as configured non-zero-power CSI-RS resources in CSI-RS configuration, should be left as eNB implementation depending on real deployment.
Proposal #2:  The size of CSI reporting set should be limited under a certain level to provide efficient CSI feedback and the supporting sizes can be defined in CSI feedback modes for CoMP operation.


3. Selection of CSI Reporting Set
Based on the discussion in Section 2, the size of CSI measurement set is suggested to be flexible with no limitation in RAN1 spec while the size of CSI reporting set is suggested to be limited under a certain level.  In other words, CSI reporting set is suggested to be able to be smaller than CSI measurement set.  With smaller CSI reporting set, there are two issues for discussion.
1. How to select CSI reporting set?

2. Who selects CSI reporting set? eNB or UE?
For the first issue, it can be left as UE or eNB implementation and no specification efforts are needed.  The selection of CSI reporting set can be based on either CSI-RS or SRS measurements.  For the second issue, different specification efforts are needed depending on which side to decide CSI reporting set.  If UE automously decides CSI reporting set, UE should be able to inform eNB the information of selected CSI reporting set through uplink feedback.  If eNB decides CSI reporting set, eNB should be able to inform UE the related information through downlink signaling.  Which way is better requires further evaluation.


4. Conclusion

In this paper, the related issues of CSI measurement set and CSI reporting set are discussed.  To enhance CSI feedback efficiency, CSI reporting set should be able to be smaller than CSI measurement set.  The proposals are summarized as follows.
Proposal #1:  The size of CSI measurement set, which is the same as configured non-zero-power CSI-RS resources in CSI-RS configuration, should be left as eNB implementation depending on real deployment.

Proposal #2:  The size of CSI reporting set should be limited under a certain level to provide efficient CSI feedback and the supporting sizes can be defined in CSI feedback modes for CoMP operation.
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