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1. Introduction
The chairman notes from the previous meeting and the CoMP TR [1] captured the following conclusions based on the evaluation results submitted as part of Phase-I/Phase-II evaluation studies for CoMP

“In view of the observed results, it is recommended to specify support for DL CoMP operation and to investigate the extent to which specified support is needed for UL CoMP”
Further, the updated CoMP TR captures the following,

The work for specifying CoMP support in Rel-11 should focus on
· Joint transmission

· Dynamic point selection, including dynamic point blanking

· Coordinated scheduling/beamforming, including dynamic point blanking
In a companion contribution [2], we described a high-level prioritization for CoMP schemes. In this contribution, we discuss feedback enhancements that may be targeted for the individual schemes.
2. Overview of Feedback Designs for CoMP
CoMP schemes are expected to perform the role of interference management/coordination and also enable network MIMO gains. As such, the feedback designs can be expected to have some commonality to both extensions of eICIC to dynamic operation and also intersect with DL-MIMO studies (with geographically separated antennas). With such observation, we expect that some designs for CoMP can be reused for DL-MIMO or any single-cell/single-TP DL-MIMO enhancements can be combined or added to CoMP enhancements (esp. cell selection/dynamic blanking/beamforming schemes). Since any single cell CSI enhancements for DL-MIMO (like codebook enhancements) can be applicable to any CoMP feedback modes, it is desirable to have additional CoMP gains in such cases as well.

Proposal

 CoMP feedback should be designed such a way to enable maximum reuse with corresponding single-cell (single TP) DL-MIMO enhancements and to be relevant with expected DL-MIMO enhancements
3. Feedback Operation for DCS/DM Schemes

DCS/DM target improving the SNR to an UE by enabling dynamic selection of transmitting cell and muting one or more interfering cells. In general, the network need to be aware of the performance at the UE with a particular transmit configuration which could be defined by the 

A. CoMP Transmission Set - > selected transmission cell(s)

B. CoMP Muting Set -> muted cell(s). 
In one approach, eNB may determine one additional transmit configuration and request CSI (CQI/PMI/RI) feedback from the UE in addition to the default baseline configuration.  The additional CQI may allow eNB to predict CQI for many relevant cases, and works well as shown in our results [3]
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Figure 1 - Illustration of transmit configuration and UE feedback for DCS/DM
On the other hand, UE may determine the preferred transmit configuration (which could be as simple as the most significant interferer and the selected transmission set of TP(s)) as shown in the illustrated example above and send the corresponding two CSIs to the network.  Some down-selection of CSIs may be targeted, which could be based on some well-defined comparison of CQIs, rank restriction, or a target CQI request. However, it may be simpler to multiplex the reports in time/frequency. 
To summarize, for DCS/DB, we identify following enhancements for UE feedback, without any modification to existing CQI/PMI feedback definitions.

Proposal

i) Network selected or UE selected configuration of DCS/DM transmit configurations
ii) UE CSI feedback (single or multiple CSI) corresponding to the transmit configurations

4. Feedback Definitions for Coordinated Beamforming Schemes

Coordinated beamforming schemes in general could target a slowly varying spatial component in case of high latency RRH connections or the short term per cell spatial feedback if low latency RRH type network is considered.  In our view, the focus should initially be on the latter case with possible simplifications to support the former case.

As opposed to DCS/DM schemes where transmit configuration is simply defined by no transmission from one or more cells, CBF may require the knowledge of the precoder used in interfering cells. So defining implicit feedback in this case, may require a multi-cell preferred PMI feedback with the corresponding CBF-CQI

However, we don’t expect the CBF to be relevant, unless neighbor cell can cancel most of the interference to the UE, in which case a CQI defined for DCS/DB schemes can be reused as an approximation, with additional per-cell spatial feedback supported to individual cells.  Note that this is similar to approach currently used for determining MU-CQI, where SU-CQI (assuming no co-channel interference) is used to derive an approximate MU-CQI at the eNB.
Proposal

i) Consider CQI enhancements derived for DCS/DB feedback as baseline for CBF schemes. 

ii) PMI/spatial feedback to one or more cells can be supported. 

5. Feedback Definition for JT-MIMO schemes

JT-MIMO concepts overlap to some extent with DL-MIMO enhancements and treating it in a third phase may allow some alignment with DL-MIMO studies. For example, if single cell codebooks are changed for DL-MIMO, this will have a significant impact on the JT-MIMO performance observations (except maybe the 2Tx/TP configuration). Similarly, any MU enhancements in DL-MIMO can also be considered for JT-MIMO. 
For feedback of JT-MIMO, one possibility is to support a hierarchical feedback with two components, 

A. Per-cell feedback and 

B. Inter-cell co-phasing feedback

For example, individual per-cell PMIs 
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 are determined by maximizing the per-cell CQIs, assuming single-cell transmission. For the joint PMI, the search is only performed over the co-phasing codebook (e.g., a QPSK codebook). 
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However, to enable testing of this scheme, per-cell CQI, JT-CQI and the feedback of the per-cell PMI and inter-cell co-phasing feedback may have to be supported in a single report.  Enabling three cell JT may require correspondingly larger overhead. On the other hand, if the hierarchical structure is used only for defining a precoding codebook for JT (without per-cell CQIs), we do not much benefit, since a fallback to single cell transmission is not supported. 

Observation: 

JT feedback may require per-cell CQI and JT-CQI along with per-cell PMI and inter-cell co-phasing information in a single report.

6. Conclusions

In this contribution, we discussed some of the areas to focus on for feedback enhancements for Release-11 CoMP. Based on the discussion, we recommend the following:
CoMP designs should be designed such a way to enable maximum reuse with corresponding single-cell (single TP) DL-MIMO enhancements and to be relevant with expected DL-MIMO enhancements
DCS/DM:

i) Network selected or UE selected configuration of DCS/DM transmit configurations

ii) UE CSI feedback (single or multiple CSI) corresponding to the transmit configurations

CBF:

i) Consider CQI enhancements derived for DCS/DB feedback as baseline for CBF schemes. 

ii) PMI/spatial feedback to one or more significant interferers can be supported. 

JT-MIMO

JT feedback may require per-cell CQI and JT-CQI along with per-cell PMI and inter-cell co-phasing information in a single report.
7. References

[1] RP-111365, Coordinated Multi-Point Reception, 3GPP Work Item Description, RAN #53

[2] R1-113255, Prioritization of CoMP Schemes for Release-11, Motorola Mobility, RAN1 #66bis
[3] R1-112441, Details of Coordinated Scheduling (CS) Schemes and Phase-2 Evaluations, Motorola Mobility, RAN 1 #66

[4] R1-112440, Phase-2 Evaluations of Joint Transmission (JT) and Dynamic Cell Selection (DCS) Schemes, Motorola Mobility, RAN 1 #66

[5] R1-111600, CoMP Phase-I evaluations for Joint Transmission Schemes, Motorola Mobility, RAN1 # 66

[6] R1-111601, CoMP Phase-I evaluations with Coordinated Beamforming Schemes, Motorola Mobility, RAN1 # 66
3
2

_1365796216.unknown

_1373812381.vsd
Cell 1


Cell 2


Cell 3


Cell 4


Cell 5


Selected Configurations for Feedback


CSI Feedback multiplexed in Time/Frequency


Configured/Predefined Candidate Configurations


Serving Cell


Muted Cell


Active Interfering Cell



_1365784279.unknown

