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1 Introduction

In RAN1#85 meeting, the following working assumption was made [1].
Working assumption:
· Mechanism 1: Hybrid CSI is realized by with one CSI process, support at least CLASS A for the 1st eMIMO-Type and CLASS B with K=1 CSI-RS resource for the 2nd eMIMO-Type

· i1 is reported while CQI and i2 are not reported for the 1st eMIMO-Type (CLASS A)

· FFS: whether RI is reported for CLASS A 

· CQI/PMI/RI are reported for the 2nd eMIMO-Type (CLASS B K=1)

· At least one more mechanism is supported, to be discussed in RAN1#86

It is agreed that other candidate mechanisms are to be considered and down selected in this meeting. In this contribution, the candidate mechanisms and corresponding specification impacts are discussed for decision.
2 Discussion

In last meeting, mechanism 1 was agreed as a working assumption. Mechanisms 2-5 are to be considered for down selection. In following sections, the candidate mechanisms and their specification impact are discussed. The main specification impacts for those mechanisms are related to CSI feedback. While other specification impacts also need to be investigated. 
· Mechanism 1: CLASS A for the 1st eMIMO-Type and CLASS B with K=1 CSI-RS resource for the 2nd eMIMO-Type
A CSI process includes Class A and Class B with K=1 as the 1st and 2nd eMIMO-Type, Where class A CSI-RS is configured with long period. In the first stage, UE measures channel information based on non-precoded CSI-RS and reports i1. Since the PMI feedback is based on the rank, the reported i1 together with RI will benefit the determination of beamforming weight for Class B CSI-RS. Therefore, it is preferred that RI is also reported in this stage. In the second stage, UE measures channel information based on beamformed CSI-RS and legacy RI, PMI and CQI are reported.
The resources for Class B CSI-RS are determined by the PMI feedback of UEs in the cell. For Class A CSI-RS, its resource configuration can be cell specific and shared by all the UEs in the same cell for measurement. However, for Class B with K=1 CSI-RS, eNB needs to configure the CSI-RS resource to each UE. To reduce CSI-RS overhead, the UEs with the similar beam direction can share the same beamformed CSI-RS resource in the second stage. 
To configure Class B with K=1 CSI-RS to a UE, a straightforward way is to indicate the resource of CSI-RS to each UE dynamically before the second stage. However, this method will bring too much signaling overhead and delay. A more efficient method is to configure a common resource pool for the beamformed CSI-RS of all the UEs in the cell. The resource pool includes several subsets. Each resource subset is used for a beamformed CSI-RS. A UE reporting specific beam directions or PMIs will share the beamformed CSI-RS on a corresponding subset in the resource pool. Both eNB and UE should be aware of the linkage of reported beam directions/PMIs and resource subset for the beamformed CSI-RS.
The utilization of CSI-RS resource pool is illustrated in Figures 1. Assuming there are 4 subsets of CSI-RS resources in the CSI-RS resource pool, the codebook for the non-precoded CSI-RS feedback is divided into 4 groups, where the first group codewords in the codebook corresponds to CSI-RS resource-1 and the second group codewords in the codebook corresponds to CSI-RS resource-2 and so on. On transmission instance N, one UE reports the non-precoded CSI-RS based PMI, e.g., PMI=1, which is belong to the first group. Then UE will measure the beamfomed CSI-RS on the 1st CSI-RS resource in the resource pool on instances N+1, N+2, N+3. 
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Figure 1 CSI-RS resource for Class A CSI-RS and Class B with K=1
As illustrated in Figures 2, for another UE reporting the non-precoded CSI-RS based PMI =2, which is belong to the second group. Then UE will measure the beamfomed CSI-RS on the 2nd CSI-RS resource in the resource pool on instances N+1, N+2, N+3.
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Figure 2 CSI-RS resource for Class A CSI-RS and Class B with K=1
In addition, the resource subsets that are not used by any beamformed CSI-RS can be used for PDSCH transmission. To achieve this, more flexible ZP CSI-RS indication should be enabled to indicate the resource utilization for downlink PDSCH transmission.
In our opinion, mechanism 1 is typical and straightforward configuration for hybrid CSI-RS. It reuses legacy CSI-RS configuration and feedback mechanism in Rel-13 as much as possible. It is applicable for typical use cases and has less specification impacts. The CSI-RS overhead reduction can be achieved by this mechanism. The following on hybrid CSI-RS are proposed.
Proposal:

· eMIMO-type: Class A CSI-RS and Class B CSI-RS with K=1

· CSI reporting: 
· i1/RI for Class A

· CQI/PMI/RI for Class B
· The resource of Class B CSI-RS with K=1 is determined by CSI reporting for the Class A CSI-RS
Compared to the mechanism 1, mechanism 2A and 2B with CLASS B with K>1 and CLASS B with K=1, the CSI-RS overhead is relatively high. For CLASS B with K=1 and CLASS B with K=1, it seems not a typical configuration for hybrid CSI-RS. The benefit of this configuration is not clear. For mechanism 3, with CLASS B K>1 for the 2nd eMIMO-Type, the CSI feedback of K CSI-RS resource may bring larger feedback overhead than other mechanisms. The overhead of 2nd eMIMO-Type is not reduced, since the period of 2nd eMIMO-Type is relatively short. For mechanism 4, two CSI processes will consume CSI process capability of UE. The switching of CSI feedback between two processes brings additional complexity. For mechanism 5, there is no linkage between two eMIMO-types. Join optimization with two eMIMO-types cannot be achieved on CSI-RS overhead, CSI feedback, and so on.

3 Conclusion

In this contribution, the candidate mechanisms and corresponding specification impacts are discussed. The following are proposed: 
Proposal:

· eMIMO-type: Class A CSI-RS and Class B CSI-RS with K=1

· CSI reporting: 
· i1/RI for Class A

· CQI/PMI/RI for Class B
· The resource of Class B CSI-RS with K=1 is determined by CSI reporting for the Class A CSI-RS
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