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Introduction
	In RAN#71, the work item on further full-dimension MIMO (FD-MIMO) enhancement has been approved [1]. The objective of reference signal enhancement for non-precoded CSI-RS is: 
· Non-precoded CSI-RS, extending the existing numbers {1, 2, 4, 8, 12, 16} of CSI-RS antenna ports for support of {20, 24, 28, 32} CSI-RS ports with mechanism for reducing the overhead for CSI-RS transmission
	The following agreements about density reduction for CSI-RS have been achieved in RAN1#86bis:
Agreement: 
· For Class B NZP CSI-RS: 
· Support CSI-RS density of d ∈ {1,1/2} RE/RB/port
· Additional values of d=1/3 and/or 1/8 are not precluded for Class B if significant benefit can be shown at RAN1#87.
· 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 addition, CDM-8 has been agreed to be supported for at least {24,32} ports. The corresponding agreements are shown as follows:
Agreement: 
· CDM-8 design for {24, 32} ports:
· At least for 32-port CSI-RS, at least one CDM-8 pattern exists which uses REs from more than 2 OFDM symbols
· FFS until RAN1#87:
· which CDM-8 patterns are useful, and 
· downselection between:
· Alt 1: CDM-8 patterns are configured by aggregation of CDM-2/4 patterns
· Alt 2: CDM-8 patterns are defined in the specifications without explicit aggregation
· Overhead reduction for CDM-8 is FFS
· Note: CDM-8 can be supported in both normal and special subframes

	In this contribution, we discuss the potential issues about the configurations of CSI-RS density reduction.
Discussion
According to the above agreement, there are two more RRC parameters employed for CSI-RS configuration, i.e. CSI-RS density d and comb offset. For {20,24,28,32} ports CSI-RS, a CSI-RS resource is aggregated by K CSI-RS configurations. Each CSI-RS configuration would have a CSI-RS density value and a comb offset value. As port sharing with Rel-12/13 UEs is not supported for {20,28} ports CSI-RS, it seems no need to configure different densities for different CSI-RS ports. Therefore, we prefer to use the same value of d for all CSI-RS configurations in a CSI-RS resource, in order to guarantee the same density for all the CSI-RS ports.
Proposal:
· Use the same value of d for all CSI-RS configurations in a CSI-RS resource.
In the case of comb offset, for {20,24,28,32} ports CSI-RS, each CSI-RS configuration can have a different value. It is feasible for CDM-2 and CDM-4, because their CDM patterns are mapped within a single CSI-RS configuration. However for CDM-8, one CDM-8 pattern may use REs from more than 2 OFDM symbols. This implies the CDM-8 pattern would be mapped across multiple CSI-RS configurations. Figure 1 depicts a candidate 32 port CSI-RS with CDM-8, which is aggregated by (M,K)=(8,4). The REs with the same color correspond to an 8-port CSI-RS configuration, and the REs labeled with the same alphabet denote a CDM-8 group. If different comb offset values are used for different configurations, one CDM-8 group may be mapped to different PRBs, which will deteriorate the orthogonality within the CDM group. Therefore, for CDM-8, the possible combinations of the K comb offset values in a CSI-RS resource needs to be constrained. The same comb offset value for each CSI-RS configuration is preferred.
[image: ]
Figure 1: Candidate 32-port CSI-RS with CDM-8
Proposal:
· For CDM-8, the same comb offset value should be configured for all CSI-RS configurations in a CSI-RS resource. 
Conclusions
In this contribution, we discuss the CSI-RS density reduction configuration issues, where special concern is required for CDM-8. We have the following proposal and observation:
Proposals:
· Use the same value of d for all CSI-RS configurations in a CSI-RS resource.
· For CDM-8, the same comb offset value should be configured for all CSI-RS configurations in a CSI-RS resource.
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