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1. Introduction
On CSI-RS design, it was agreed in RAN1 #92 meeting [1] that:
Agreement (RRC parameter update):
Revise the higher-layer parameter CSI-RS-ResourceRep defined in TS 38.331 to be an optionally configurable parameter (not mandatory parameter as in the current specification), and include this into an LS to RAN2.

· CSI-RS-ResourceRep can only be configured for CSI-RS resource sets which are associated with CSI report with  report of L1 RSRP or “no report”

Agreement:
For the CSI-RS sequence mapping, the working assumption from RAN1 NR Ad Hoc 1801 for density 1 and 3 is confirmed.
Agreement:
· By default, UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility

· Note: UE shall perform rate matching on REs overlapped with a CSI-RS for mobility only if ZP-CSI-RS covers the REs overlapped with the CSI-RS for mobility.
Agreement in RAN1 AH 1801 meeting:
Agreement:
For the details of CSI-IM periodicity, the candidate values of periodicity and slot offset of CSI-IM are the same as those of NZP CSI-RS

· The above agreement applies for both periodic and semi-persistent CSI-IM
In this contribution, CSI-RS related issues are further discussed.
2. Remaining issues on CSI-RS
From the last meeting’s agreement, CSI-RS sequence mapping method had been confirmed at least for density 1 and 3 into the specification of 38.211. However, sequence mapping method for density ½ needs to be checked.
According to the current sequence mapping method, we have the following figure as a simple example which can demonstrate that the frequency resources cannot be shared between the two CSI-RS resources with same port number and different density.
From the figure 1, there has four configurations a,b,c and d, corresponding to 1 port with density equal to 1, 1 port with density equal to ½, 4 ports with density equal to 1 and 4 ports with density equal to ½ when applying current sequence mapping method captured in the specification of 38.211 [2] . To be simplified, all CSI-RS resources are configured at the beginning of the subcarrier 0 in common resource block 0 and observed 4 consecutive PRBs in frequency domain. Hence, by calculating the value of m’ which represents the parameter in the sequence generation function
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, we can easily find that it is impossible to be shared the frequency resource between the configuration of a) and b), and that of c) and d). Hence, we support the following change for density equal to ½.
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Figure 1. An example of sequence mapping by applying current method
Proposal 1: TPs for the section 7.4.1.5.3 of 38.211

---- Unchanged parts omitted, section 7.4.1.5.3 of 38.211----
For each CSI-RS configured, the UE shall assume the sequence 
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---- Unchanged parts omitted ----
In order to avoiding misunderstanding on both network and UE perspective, an CSI-RS resource set used for TRS is only enabled in the situation of high layer parameter TRS-INFO presenting in signalling with value of ‘ON’. Besides, based on the WF on clarification of CSI-RS usages [5], we agree that it is necessary to clarify and confirm proper conditions for CSI-RS resources set configured for TRS. Hence, we have the following TPs:
Proposal 2: TPs for the section 5.1.6.1.1 of 38.214
---- Unchanged parts omitted, section 5.1.6.1.1 of 38.214----
A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a CSI-RS resource set configured with higher layer parameter TRS-Info and configured without higher layer parameter CSI-RS-ResourceRep.
---- Unchanged parts omitted ----
Based on the 90bis agreement, a CSI-RS resource can be configured on RBs outside CORESET in CORESET symbols from UE perspective. Besides, in the previous meeting, it is agreed that UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility. Hence, following the agreement in the previous meeting, from UE’s perspective, NR should be clarified that whether CSI-RS for mobility can be configured on RBs overlapped with CORESET or not. From our company’s view, it is not necessary to limit CSI-RS resources configuration overlapped with CORESET. Further, it only has frequency location, RB numbers and time duration in the configuration parameter for a CORESET, which time location for a CORESET is indicated by linked search space. In consequence, we think that non-monitoring CORESET can be overlapped with a CSI-RS resource, which means that UE shall not expect to be configured CSI-RS resources in PRBs overlap with the CORESET at a given monitoring occasion. Hence, we propose,
Proposal 3:  From UE’s perspective, CSI-RS for RRM can be configured on RBs which are overlapped with CORESET.
Proposal 4: The UE shall not expect to be configured CSI-RS resources in PRBs overlap with the CORESET at given monitoring occasion.
---- Unchanged parts omitted, section 5.1.6.1.1 of 38.214----
If the UE is configured with a CSI-RS resource and a CORESET in the same OFDM symbol(s), the UE may assume that a PDCCH DM-RS transmitted in the CORESET are quasi co-located with ‘QCL-TypeD’, if ‘QCL-TypeD’ is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET at a given monitoring occasion.
---- Unchanged parts omitted ----
3. Conclusion

In this contribution, CSI-RS related issues are discussed, and the following proposals are given:
Proposal 1: TPs for the section 7.4.1.5.3 of 38.211

Proposal 2: TPs for the section 5.1.6.1.1 of 38.214

Proposal 3: From UE’s perspective, a CSI-RS resource can be configured on RBs which are overlapped with CORESET at least for mobility.

Proposal 4: The UE shall not expect to be configured CSI-RS resources in PRBs overlap with the CORESET at given monitoring occasion.
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