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1. Introduction
The study item on further enhancements to coordinated multi-point (CoMP) operation has been approved [1], where main objectives are to identify and evaluate the performance benefits of the following enhancements related to CoMP schemes:
· Support of non-coherent joint transmission (JT) (e.g. support of MIMO layers transmission by the different transmission points in the single-user MIMO)

· Extension of beamforming and scheduling coordination (CS/CB) for Rel-13 FD-MIMO on the transmission points

In this contribution, we discuss the second objective regarding extension of beamforming and CS/CB for Rel-13 FD-MIMO on the transmission points, and potential enhancement areas.
2. Discussion
Rel-13 FD-MIMO WI has been specified, where CSI process with either Class A (non-precoded) or Class B (beamformed) can be configured to UE. Since Rel-13 FD-MIMO discussions had been focused on a single cell operation, meaning inter-cell coordination issues are not reflected in corresponding enhancements. However, in real environment, inter-cell interference may have significant impacts to the overall system performance, so that in this SI relevant studies are desired, some of which are discussed in the following.
Inter-cell interference mitigation for FD-MIMO Class A CSI reporting
Generally, inter-cell interference mitigation can be achieved by the codebook subset restriction. In Rel-13, the codebook subset restriction can be configured by a bit map of overall 2D beams, then the certain vertical beams generating strong interference to other cell, e.g., horizon direction, can be switched off. Another approach for mitigating the inter-cell interference is reducing the transmission power of precoders containing certain vertical beams generating strong interference to other cell. In this case, UE may need information of reduced power information of precoder to compensate the CQI calculation. More studies are needed on this inter-cell interference issue for Class A CSI reporting.
Proposal 1: To mitigate the inter-cell interference generating by certain vertical beams, power control of precoder needs to be considered. 

CRI subset restriction for inter-cell interference mitigation
For the case of Class B with K>1, configured K CSI-RSs are transmitted targeting different beam directions, which can include different vertical beam directions, as illustrated in Figure 1. Certain beams, however, can cause strong interference to neighboring cells if the direction of the beam is reachable to UEs of the cells. For example, a beam for UE 2 is directly interfering to UE 3 of the neighboring cell in the figure, where such beam directions are likely to be toward the horizon which can cause significant inter-cell interference.
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Figure 1. Inter-cell interference caused by a beam direction toward horizon.
To avoid this interference problem, a kind of strict beam restrictions in terms of vertical beam steering can be considered. For example, beams toward UE 2 in Figure 1 can be strictly forbidden. However, it is not reasonable to simply restrict the beams in any case, since UEs in a high building can still be served with the beams for data transmission whenever there exist no interfered UEs, e.g., UE 3, or some scheduling coordination is possible among adjacent cells depending on network implementation. 

Considering that current CRI reporting and related CSI feedback behaviors in Rel-13 are already supported with two subframe sets, CRI subset restrictions per subframe set can be considered for alleviating the problem and providing network flexibility to control UE’s assumption to derive CRI. For example, K beamformed CSI-RSs with all beam directions can be configured for subframe set 1, whereas only a subset of the K CSI-RSs can be restricted to be valid for subframe set 2. Then, the UE can measure and report CSI including CRI for each subframe set, so that eNB can flexibly use those CSIs considering the inter-cell interference situation and possible coordination between cells.

Proposal 2: CRI subset restriction with subframe sets is considered for inter-cell interference mitigation.

3. Conclusion
This contribution discussed inter-cell interference mitigation issues for FD-MIMO Class A and Class B CSI reporting, with identifying potential enhancement areas for FeCoMP SI. Following proposals are given, based on the discussion:
Proposal 1: To mitigate the inter-cell interference generating by certain vertical beams, power control of precoder needs to be considered. 

Proposal 2: CRI subset restriction with subframe sets is considered for inter-cell interference mitigation.

______________________________________________________________________
Reference

[1] RP-160665, “SID on Further enhancements to Coordinated Multi-Point Operation,” Intel Corporation, ZTE.
[image: image2.png]


[image: image3.png]



PAGE  
1

