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1
Introduction
In [1], the issue of zero-power and non-zero power CSI-RS configurations was discussed. In addition, for frame structure 2 (FS2), there are 3 additional 8-port CSI-RS patterns. While these extra patterns for FS2 are compatible to 1 or 2 CRS ports, this aspect is not clear in the current specification. In this paper, we discuss these two issues and propose to clarify the intended UE behavior in both cases.
2
Discussion




In [1], the issue of zero-power and non-zero power CSI-RS configurations was discussed. It was agreed in RAN1#61bis that the 3 additional 8-port CSI-RS patterns, designed to avoid antenna port 5, are only for FS2. Zero-power CSI-RS patterns are specified by RRC a 16-bit bitmap ZeroPowerCSI-RS for both FS1 and FS2, assuming the 4-port CSI-RS configurations.  For FS1, only the first 10 MSB bits (for normal CP) or the first 8 MSB bits (for extended CP) of ZeroPowerCSI-RS are intended to be valid for FS1.  It remains unclear the intended UE behavior when some of the 6 LSB bits (for normal CP) or 8 LSB bits (for extended CP) of ZeroPowerCSI-RS are set to 1 for FS1. A few possible solutions were listed in [1].

In addition, the 3 additional 8-port CSI-RS patterns for FS2 are only compatible for 1 or 2 CRS ports. When there are 4 CRS ports, at least some of the additional CSI-RS patterns would collide with CRS ports 3 and 4. It is unclear the intended UE behavior in handling the CSI reference signal configuration indices 20-31 (for normal CP) or 16-27 (for extended CP) via resourceConfig for CSI-RS for FS2, when CRS antennna port 3 and 4 collide with CSI-RS.  Note that similar issue also exists when the zero-power CSI-RS collides with CRS ports 3 and 4 in FS2. 
It is necessary to clarify the intended UE behavior to ensure consistent UE implementation and proper downlink operation. Therefore, we propose that:

· Propose: Clarify the intended UE behavior for the following three cases:

· For FS1, when some of the 6 LSB bits (for normal CP) or the 8 LSB bits (for extended CP) of  ZeroPowerCSI-RS are set to 1

· For FS2 with 4 CRS ports, when the CSI reference signal configuration index resourceConfig via is set to one of the 20-31 (for normal CP) or 16-27 (for extended CP) , for which any CSI-RS would overlap with CRS
· For FS2 with 4 CRS ports, when some of bits in the 16-bit bitmap of  ZeroPowerCSI-RS would indicate a CSI-RS configuration index for which any CSI-RS would overlap with CRS

Such intended UE behavior can be clarified in 36.213, Section 7.2.5 (Channel-State Information – Reference Signal (CSI-RS) definition), by adding the following paragraph:

· For frame structure type 1, the UE is not expected to receive the 16-bit bitmap ZeroPowerCSI-RS with any one of the 6 LSB bits set to 1 for the normal CP case, or with any one of the 8 LSB bits set to 1 for the extended CP case

· For frame structure type 2 and 4 CRS ports, the UE is not expected to receive a CSI RS Configuration index (see Table 6.10.5.2-1 and Table 6.10.5.2-2 in [3]) belonging to the set [20-31] for the normal CP case or the set [16-27] for the extended CP case. For frame structure type 2 and 4 CRS ports, the UE is not expected to receive the 16-bit bitmap ZeroPowerCSI-RS with any one of the 6 LSB bits set to 1 for the normal CP case, or with any one of the 8 LSB bits set to 1 for the extended CP case.
This is in line with option 5 in [1].
3
Conclusions 

In this contribution, we discussed the necessity of clarifying the intended UE behavior regarding two CSI-RS issues:
· Issue 1: handling of the 16-bit bitmap ZeroPowerCSI-RS  for FS1

· Issue 2: handing of 3 additional 8-port CSI-RS configurations when there are 4 CRS ports for FS2
The companion CR can be found in [2].
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