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1. Introduction
Rel-11 DL MIMO is to study some potential enhancements in new scenarios. One of the target scenarios is non–uniform network deployments with the low power nodes. This scenario is essentially scenario 4 identified in CoMP study item, which is Marco cell and RRH shared same cell ID. Scenario4 has been also chosen as a scenario B for CSI enhancement in SI on DL-MIMO. In this contribution, we will provide our view on DL MIMO CSI feedback enhancement of multiple points for Rel-11.
2.Discussion

2.1 CSI-RS Pattern configuration
In Rel-10, CSI-RS was introduced to measure channel state information. Different from the CRS, the RRC configuration of CSI-RS is UE-specific. This offers flexibility in deployment of single cell with RRHs in which one can let each transmission point transmit CSI-RS on different CSI-RS resources.  
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(a)Single CSI-RS Pattern configuration         (b) Multiple CSI-RS pattern configuration
Single CSI-RS configuration: only one CSI-RS configuration is given via RRC configuration message, and transmission points share the CSI-RS ports indicated in the configuration message. In Rel-10, the maximum number of CSI-RS ports is up to 8. So, the sum of the antennas of the considered transmission points should not exceed 8, and also single CSI-RS configuration doesn’t allow multiple CSI-RS ports to have different transmit power.
Multiple CSI-RS configurations: the non-zero CSI-RS configuration of each considered transmission point is given independently via RRC configuration message. So, multiple non-zero CSI-RS configurations are signaled to specify which REs are CSI-RS from the considered transmission points. This option might relax the limitation on the number of total antennas of the considered transmission points.
Proposal1: CSI-RS configuration should be studied in multiple point scenario. 
2.2 CSI feedback enhancement
Aggregated feedback 

In aggregated feedback mechanism, the aggregated channel from multiple points to a UE is fed back jointly by global information just like it was generated by a single point. The global information can be the recommended global precoding matrix, the aggregated channel matrix, the full transmit channel covariance matrix or its main eigen component(s). With the increasing number of points which need to feedback CSI information, the overhead will be increased linearly which may be unacceptable for the system with large reporting set, but aggregated feedback can reduce the overhead. And also, there are several problems to be solved: the antenna ports for the aggregated channel may be not 2, 4 or 8, new codebooks for diverse antenna port numbers may be needed and results in lots of standardization efforts and imbalanced received power among aggregated antenna ports should be evaluated. The unequal transmission power and different path loss cause the imbalanced received power among the aggregated antenna ports .
Per-point feedback

To support CoMP feedback, multiple CSI-RS and zero-power CSI-RS patterns may be configured. During discussion in Rel-10, it was agreed that individual per-point feedback is the baseline of CoMP. For per-point feedback, the channel state information of each point is separately fed back, and the aggregated channel can be reconstructed by multiple per-point feedback and complementary inter-point information. In some CoMP transmission schemes, such as DPS, CS/CB, non-coherent JT, the inter-point information is not required, and therefore the inter-point information may be not fed back. codebooks already available in Rel-10 can be reused for per-point feedback. The standardization effort on codebook design can be reduced to a large extent. The only point to be addressed is how to feedback the complementary inter-point information. Some companies give the simple way is that the relative amplitude information may be approximately described by CQI of different points, and the co-phase information can be quantized to M-PSK elements. However it may increase UE complexity to a certain extent.
We can see the aggregated feedback and per-point feedback have their own pros and cons respectively, so both of them should be further studied in DL MIMO multiple point scenario.
Proposal2: Both aggregated feedback and per-point feedback should be studied in DL MIMO multiple point scenario.
2.3 Interference measurement
In homogeneous network or heterogeneous network with different cell ID, either CRS or CSI-RS can be used for interference measurement at UE. Although there was no standardized solution on how interference is measured, it was concluded in RAN1#61bis that current RAN1 simulation assumption for interference estimation is to use CRS. In the scenario of single-cell with geographically-separated RRHs, it can be inaccurate if interference measurement on CRS.
In Rel-11 the CRS needs to be transmitted from the macro eNB and all the TPs within the macro eNB coverage area to keep the same cell coverage area as previous LTE releases, and/or for support of legacy UEs. It has also been noted that the CSI-RS is used to differentiate multiple TPs for a UE to measure a TPs subset. Through Rel-10 the interference measurement based on CSI-RS has been inaccurate which motivates the use of CRS for inter-cell interference measurement. This is due to time and frequency sparse structure of CSI-RS. However, the CRS cannot be used for interference measurement in Scenario-C, since the CRS doesn’t reflect the interference from the neighbouring TPs under the same macro eNB coverage. Therefore, new mechanisms for interference measurement at the UE should be investigated for support of Scenario-C in Rel-11.

Proposal3:New mechanisms for interference measurement at the UE should be investigated.
3.Conclusion

In this contribution, we discussed the CSI enhancement of DL MIMO scenario B, and our proposals are:
1. CSI-RS configuration should be studied in multiple points Scenario.
2. Both aggregated feedback and per-point feedback should be studied in DL MIMO multiple point scenario.
3. New mechanisms for interference measurement at the UE should be investigated.

Reference

[1] R1-110587, Flexible CoMP Operation based on Dedicated CSI-RS Configuration, Panasonic

[2] R1-110649, Aspects on Distributed RRUs with Shared Cell-ID for Heterogeneous Deployments, Ericssion, ST- Ericssion’

[3] R1-112116, CSI feedback for geographically-separated antennas , CATT

_1378909994.vsd
CRS


CSI-RS


0


2


1


3


DMRS



_1378909995.vsd
CRS


CSI-RS


0


0


1


1


DMRS



