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Introduction
In RAN1#86, following agreements were made on overhead reduction for class B:
Agreement:
Overhead reduction for Class B – both for periodic and aperiodic CSI-RS
· Support CSI-RS frequency-domain density reduction for Class B
· All antenna ports of a single CSI-RS resource configuration can be transmitted every N PRBs
· N = 1 (existing CSI-RS design), 2, and >2
· FFS: Exact mechanism 

In this contribution we discuss potential mechanisms and their spec impacts.
Discussion  
In [2], impact of CSI-RS frequency domain density reduction channel estimation was analyzed and two alternatives were discussed. First alternative is to have same frequency offset for all CSI-RS ports of a configuration and second alternative is to have different frequency offset among different CSI-RS ports of a configuration. Reduced density of 1/2 REs port per PRB of 8 ports CSI-RS configuration with different mapping mechanisms are depicted in figure 1.




    
a)                                       b)                                   c)
Figure 1, 1/2 RE per port per PRB
Up to 8 CSI-RS ports per configuration are supported in Class B and 2 consecutive CSI-RS ports (e.g. 15 and 16) are multiplexed using CDM 2 on same pair of REs within a configuration. As long as CDM-2 multiplexing of 2 CSI-RS ports doesn’t change all above alternatives may or may not provide similar channel estimation performance. However different schemes have different specification impact and different level of impact to legacy UEs. 
For example the density reduction CSI-RS pattern as show in figure 1 a) where all ports of 8 ports CSI-RS are located in same PRB pair and there are no CSI-RS ports mapped on next PRB pair. This will require a new ZP CSI-RS pattern design for rate matching for Rel-14 UEs, but for legacy UEs legacy ZP CSI-RS configuration shall be applied that means the REs in the PRB pairs where there are no CSI-RSs mapped cannot be utilized. In figure b) and c) where half of the CSI-RS ports are mapped in one PRB pair and remaining half are mapped in another PRB pair. The reduced overhead CSI-RS pattern in figure b) resembles legacy 4 ports CSI-RS pattern where sub-carrier locations within a PRB pair are same for all PRB pairs. This would allow configuring legacy ZP CSI-RS configurations to legacy UEs. In figure c) reduced overhead CSI-RS pattern within a PRB pair is same as legacy 4 ports CSI-RS however the sub-carrier locations are different in different PRB pairs. However the overall impact may not be serious when there are many UE specific CSI-RS are configured or with larger K for cell specific CSI-RS configurations. The advantage of pattern in figure a) is that the CSI-RS density can be flexible, e.g., 1/2, 1/3, 1/4 etc while advantage of pattern in figure b) is that legacy ZP CSI-RS configuration can be reused. We don’t have strong preference on either option, in our view a common overhead reduction scheme is adopted for both Class B and Class A.

Proposal: A common CSI-RS overhead reduction scheme is used for both Class B and Class A.

Conclusions
In this contribution, we discussed CSI-RS density reduction for Class B and our proposal is:
Proposal: A common CSI-RS overhead reduction scheme is used for both Class B and Class A.
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