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1
Introduction
In [1], the issue of zero-power and non-zero power CSI-RS configurations was discussed. In [2], additional issues for frame structure 2 (FS2) were discussed. 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 [2], one additional issue related to TDD was discussed. 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 antenna 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. 
A summary of the offline discussion during RAN1#68 can be found in [3]. Based on the offline discussion, it is generally understood that it is necessary to clarify the intended UE behavior to ensure consistent UE implementation and proper downlink operation. In addition, it is generally understood that clarification of UE behavior should be in the direction that the UE is not expected to receive conflicting configurations. In particular, the following seems agreeable:

· For FDD, 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.
However, for the case of TDD with 4 CRS ports, there are different views regarding whether the UE should ignore all the 3-additional 8 CSI ports configurations (since these 3 additional configurations were designed assuming up to 2 CRS ports), or only those specific configurations causing collision between CSI-RS and CRS ports 2 and 3. Specifically,

· Alt 1: (UE ignore all the 3-additional 8-port CSI-RS configurations, regardless of the actual locations of CRS ports 2 and 3)

· For TDD 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 36.211) belonging to the set [20-31] for the normal CP case or the set [16-27] for the extended CP case. 
· For TDD 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.
· Alt 2: (UE ignore only the CSI-RS configurations overlapping with CRS ports 2 and 3)

· For TDD, 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 36.211) belonging to the set [20-31] for the normal CP case or the set [16-27] for the extended CP case, if the corresponding CSI-RS transmission transmission of the CSI RS configuration index would collide with transmission of CRS. 

· For TDD 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, if the corresponding CSI-RS transmission transmission of the CSI RS configuration index would collide with transmission of CRS.
Additionally, there were different views regarding whether a CR is necessary, and if so, which specification(s) (including possible a request for RAN2 CR via an LS). As an example, such intended UE behavior can be clarified in 36.213, Section 7.2.5 (Channel-State Information – Reference Signal (CSI-RS) definition.
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 following is proposed:
· RAN1 to agree the following:

· For FDD, 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.

· RAN1 to conclude one of the following two alternatives:

· Alt 1: (UE ignores all the 3-additional 8-port CSI-RS configurations, regardless of the actual locations of CRS ports 2 and 3)

· For TDD 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 36.211) belonging to the set [20-31] for the normal CP case or the set [16-27] for the extended CP case. 

· For TDD 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.
· Alt 2: (UE ignores only the CSI-RS configurations overlapping with CRS ports 2 and 3)

· For TDD, 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 36.211) belonging to the set [20-31] for the normal CP case or the set [16-27] for the extended CP case, if the corresponding CSI-RS transmission of the CSI RS configuration index would collide with transmission of CRS. 

· For TDD 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, if the corresponding CSI-RS transmission transmission of the CSI RS configuration index would collide with transmission of CRS.
· RAN1 to conclude whether and how to capture the above clarifications
· One example is to capture the intended UE behaviors in 36.213, Section 7.2.5 (Channel-State Information – Reference Signal (CSI-RS) definition.
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