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1 Introduction
In the RAN # 87, the following agreements and working assumptions were made with respect to NZP class A CSI-RS [1]
	Agreement:
· CDM-8 patterns for {24, 32} ports can be configured by aggregation of CDM-2/4 patterns from different CSI-RS configurations
· For each CSI-RS resource (i.e. RE configuration), at least one aggregated pattern that supports full power utilization is supported
· FFS until RAN1#88:
· Whether more than one aggregated pattern supporting full power utilization per CSI-RS resource (i.e. RE configuration) is supported
· Whether any patterns which do not support full power utilization are supported (subject to performance benefit being shown)
· How to specify which aggregated patterns are not supported (if any)
· Working assumption: No additional RRC parameters will be specified for indication of the CDM-8 patterns 
· Can be revisited if benefit from additional RRC parameter is shown
· RRC signaling details are FFS 
A CDM-8 pattern is contained within 1 PRB


In this contribution we provide our views on OCC-8 patterns for {24, 32} ports for non-precoded NZP class A CSI-RS and on impact of reduced density CSI-RS on QCL parameter estimation.
2. Discussion
In RAN # 87 meeting [1], it was agreed that for each CSI-RS resource (i.e. RE configuration), at least one aggregated pattern that supports full power utilization is supported and it was FFS to decide if more patterns need to be supported. In this regard, we believe that supporting exactly one pattern with full power utilization per CSI-RS resource (i.e. RE configuration) is sufficient and has added advantage of not needing any further indication regarding CDM-8 pattern. 
Proposal 1: Support unique CDM-8 pattern for each {24, 32} ports with full power utilization. No additional indication of the CDM-8 patterns is needed.
CDM-8 patterns for {24, 32} ports
Figures 1 (a) and (b) shows two candidate designs for four 8-port CDM-8 CSI-RS resource that support full power utilization. Eight antenna ports are multiplexed using OCC-8 in RE’s with same color. Any subset of three resources can be aggregated to support 24 ports. 
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(b)
Figure-1: All the RE belonging to same color form a CDM-8 CSI-RS 8 port resource. Any three can be aggregated to support 24 ports.
Proposal 2: One of the candidate designs for CDM-8 pattern CSI-RS resource with full power utilization exemplified in Figure-1 should be supported.  
QCL for CSI-RS with reduced density
	For the case of TM10 QCL Type B operation the NZP CSI-RS are expected to be used for the QCL parameters estimation. Hence, frequency domain overhead reduction for NZP CSI RS agreed for Rel-14 eFD-MIMO, may have impact on the estimation quality and TM10 demodulation performance. 
First of all, we would like to provide brief highlights of the related RAN4 DL COMP QCL discussions during the Rel-11. In accordance to RAN1 DL CoMP QCL design, NZP CSI-RS QCL is applicable to time and frequency offsets. During Rel-11 time, RAN4 common assumptions were that for QCL Type B UE should use CSI-RS for post-FFT timing error correction. The corresponding RAN4 tests were defined assuming CSS-RS antenna ports are present in every PRB. In case of reduced density transmission of CSI-RS in every other PRBs, the frequency domain spacing for the CSI-RS antenna ports is expected to be increased which may impact the feasibility of using NZP CSI-RS for timing estimation. It should be noted that the implementation based approach of using better synchronization schemes at the TPs do not solve the problem since the timing estimation error occurs in the perfectly synchronized network due to propagation delay difference between coordinating TPs. For example, in CoMP scenarios 3-4 (heterogeneous deployment) the propagation delay difference between the received signals is quite common case at the UE receiver due to difference in the coverage areas of the TPs. Therefore, a careful study is required on the feasibility of using reduced density CSI-RS in QCL type B.
Proposal 3: Limit use of reduced density NZP CSI-RS for QCL type A only or send LS to RAN4 asking for feasibility of using reduced density NZP CSI-RS for timing offset estimation in QCL type B.

3. Conclusion
[bookmark: _GoBack]To summarize, in this contribution we provided our views on OCC-8 patterns for {24, 32} ports for non-precoded NZP class A CSI-RS and also on impact of reduced density CSI-RS on QCL parameter estimation. In this regard, we made the following proposals:

Proposal 1: Support unique CDM-8 pattern for each {24, 32} ports with full power utilization. No additional indication of the CDM-8 patterns is needed.
Proposal 2: One of the candidate designs for CDM-8 pattern CSI-RS resource with full power utilization exemplified in Figure-1 should be supported.
Proposal 3: Limit use of reduced density NZP CSI-RS for QCL type A only or send LS to RAN4 asking for feasibility of using reduced density NZP CSI-RS for timing offset estimation in QCL type B.
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