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Introduction
In RAN1#86bis, the following agreements and working assumption on NP CSI-RS were made [1]:

	Agreement:
· For Class A, CSI-RS overhead reduction is supported by Comb-like transmission, allowing PDSCH transmission in the REs in PRBs with no CSI-RS ports
· UE measures channel in REs in PRBs with CSI-RS ports and expects PDSCH in PRBs with no CSI-RS ports

Agreement:
· Transmission and/or measurement comb offsets are 0..1/d-1
· For d=1/2 (i.e. for Class A & Class B), comb offsets ∈ {0, 1} can be configured for CSI-RS transmission and/or measurement in the n-th PRB, where n mod 2 = comb offset
· For d=1/3 (i.e. at least for Class A), comb offsets ∈ {0, 1, 2} can be configured for CSI-RS transmission and/or measurement in the n-th PRB, where n mod 3 = comb offset
· Working Assumption: For Class A NZP CSI-RS with more than 16 CSI-RS port, in a given CSI-RS resource all CSI-RS configurations have the same values of d 
· Will be confirmed automatically at RAN1#87 unless there is consensus to support different values of d per CSI-RS configuration
· For Class A NZP CSI-RS with more than 16 CSI-RS ports each CSI-RS configuration can have different values of comb offset
· FFS the detailed signalling design




In this contribution, remaining details on NP CSI-RS overhead reduction.
Remaining details on NP CSI-RS overhead reduction
1 
2 
In RAN1#86bis, agreements on NP CSI-RS overhead reduction including detailed configurations of CSI-RS density and comb offset were drawn [1]. In case of comb offset, each CSI-RS configuration can be configured with different values of comb offset for various reasons such as higher flexibility and ease of rate matching, etc. However, no consensus on the different values of d was made. Different values of d per CSI-RS configuration is an essential feature for both CSI-RS port sharing and high reuse factor. With the same values of d within a CSI-RS resource, CSI-RS port sharing between Rel.14 UEs and UEs in the past releases would be available only for d=1 RE/RB/port [2]. Therefore, it is desirable to support different values of d per CSI-RS configuration.
Proposal 1: Support different values of d [RE/RB/port] per CSI-RS configuration
Another remaining issues on NP CSI-RS overhead reduction might be the introduction of overhead reduction for ZP CSI-RS and CSI-IM. Since the overhead reduction of NZP CSI-RS was agreed due to the significant performance gain with high reuse factor, potential issues such as rate matching for CSI-RS interference management need to be carefully studied. Figure 1 depicts examples of 32-port CSI-RS resource configuration with d=1/3 RE/RB/port and reuse factor of 3. In Figure 1, it is assumed that the n-th subgroup of eNBs configure its 32-port CSI-RS by the four CSI-RS configurations and the corresponding offset values, marked as {An, Bn, Cn, Dn}. I.e., the first, second, and third groups use the REs with {A1, B1, C1, D1}, {A2, B2, C2, D2}, and {A3, B3, C3, D3}, respectively. In Figure 1(a) and Figure 1(b), different and same values of comb offset per CSI-RS configuration were assumed, respectively. In case of ZP CSI-RS, it seems that the legacy ZP CSI-RS without overhead reduction can cover the PDSCH rate matching for CSI-RS interference suppression. However, in case of CSI-IM, the legacy CSI-IM without overhead reduction seems insufficient for supporting some implementation, such as interference power estimation from other cell’s CSI-RS. Consequently, the following proposals are made:
Proposal 2: ZP CSI-RS (for PDSCH rate matching) with overhead reduction is supported, only if a clear use case is clarified
Proposal 3: Support CSI-IM with overhead reduction, analogous to NZP CSI-RS overhead reduction

[image: ]
[bookmark: _Ref465892287]Figure 1. Examples of 32-port CSI-RS with d=1/3 RE/RB/port and reuse factor of 3: 
(a) with different comb offset values per CSI-RS configuration, (b) with same comb offset values
Conclusions
3 
This contribution provides Samsung’s views on the specification supports on NP CSI-RS overhead reduction in Rel-14. Based on the discussions, the following proposals are made:
Proposal 1: Support different values of d [RE/RB/port] per CSI-RS configuration 
Proposal 2: ZP CSI-RS (for PDSCH rate matching) with overhead reduction is supported, only if a clear use case is clarified
Proposal 3: Support CSI-IM with overhead reduction, analogous to NZP CSI-RS overhead reduction
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