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1. Introduction
[bookmark: OLE_LINK61][bookmark: OLE_LINK62]In last RAN4 meeting, a WF on performance requirements of CSI-RS based L3 measurement was approved [1]. The CSI-RSRP, CSI-RSRQ, CSI-SINR accuracy requirements are still not completed.
CSI-RSRP accuracy requirements
· Specify the following L3 CSI-RSRP measurement accuracy requirements
· Case 1: the timing offset between the reference measurement timing and the target CSI-RS in one layer is smaller or equal to [CP]
· FFS: Reuse the accuracy requirements of SS-RSRP
· FFS on whether gNB needs to know that the timing offset is smaller or equal to CP and how to provide such information if needed
· FFS: Case 2: the timing offset between the reference measurement timing and the target CSI-RS in one layer is larger than [CP]
· Reference measurement timing for one layer is the 
· Intra-frequency case: Serving cell timing
· Inter-frequency case: Up to UE implementation and shall be based on the timing of one of the target cells
· Note: UE may use a single or multiple reference measurement timings for different measurements on different symbols


In this document, we provide our views on the remaining issues of CSI-RS measurement accuracy requirements.
2. Discussion
According to the discussion in last RAN4 97e-meeting, companies agreed measurement accuracy requirements for CSI-RSRQ and CSI-SINR follow the principle of CSI-RSRP measurement. Thus, we focus on the discussion of CSI-RSRP in the followings.
L3 CSI-RSRP measurement accuracy requirements depend on the timing offset between the reference measurement timing and the target CSI-RS per layer. 2 cases of timing offset are considered for CSI-RSRP measurement. 
· For Case 1, a smaller timing offset is defined between the reference measurement timing and the target CSI-RS in one layer. We think the upper bound as CP which can guarantee as good accuracy performance as SSB based measurement. In this case, it is also suggested to relax the accuracy requirements of SS-RSRP.
· For Case 2, a larger timing offset is expected due to network deployment. When the timing offset between reference measurement timing and target CSI-RS is larger than CP, it may lead to performance degradation. So too larger timing offset should be avoided to ensure feasible measurement performance and UE implementation. Based on our observation, we suggest 2 CP as upper bound of such timing offset with acceptable accuracy degradation. 
Therefore, there existing 2 possible options from our perspective:
· Option 1: Define 1 set of relaxed accuracy requirements with the timing offset smaller or equal to 3us for both FR1 and FR2
· Relax the requirement of CSI-RSRP accuracy by ~1.0dB for FR1 and ~3.0dB for FR2 compared to SSB-RSRP’s.
· Option 2: Define 2 sets of accuracy requirements with 2 timing offset limit 
· Case 1: Reuse the SS-RSPR accuracy requirements for CSI-RSRP, if timing offset smaller or equal to CP for both FR1 and FR2.
· Case 2: Relax the requirement of CSI-RSRP accuracy by ~1.0dB for FR1 and ~3.0dB for FR2 compared to SSB-RSRP’s, if timing offset ranges from Cp to 2*CP for both FR1 and FR2.
Proposal 1: Two options are recommended for accuracy requirements for FR1 and FR2:
· Option 1: Define 1 set of relaxed accuracy requirements with the timing offset smaller or equal to 3us
· E.g., relax the requirement of CSI-RSRP accuracy by ~1.0dB for FR1 and ~3.0dB for FR2 compared to SSB-RSRP’s.
· Option 2: Define 2 sets of accuracy requirements with 2 timing offset limit, 
· Case 1: Reuse the accuracy requirements with timing offset smaller or equal to CP
· Case 2: Relax the requirement of CSI-RSRP with timing offset from Cp to 2*CP 
· E.g., relax the requirement of CSI-RSRP accuracy by ~1.0dB for FR1 and ~3.0dB for FR2 compared to SSB-RSRP’s.
Meanwhile, we think the principle of defining CSI-RSRP accuracy requirements shall apply for measurement accuracy requirements for CSI-RSRQ and CSI-SINR.
Proposal 2: The principle of defining CSI-RSRP accuracy requirements shall apply for measurement accuracy requirements for CSI-RSRQ and CSI-SINR. 
From UE perspective, it depends on UE to decide what requirements to apply under different conditions of timing offset, while gNB does not need to know the exact the timing offset. For option 2, we prefer UE test configurations for just 1 case when specifying the measurement test cases, which does not impact the integrality of test procedure for each test case.
Proposal 3:  One test configuration is recommended for each test case even if 2 sets of accuracy requirements were defined.
Besides, we agree that RAN4 test configurations shall exclude FDD duplex mode due to large cell timing offset between serving and target cells at least for intra-frequency measurement test cases.
Proposal 4:  RAN4 test configurations shall exclude FDD duplex mode at least for intra-frequency measurement test cases.
3. Conclusion
In this contribution, we proposed our views on CSI-RS measurement accuracy requirements.

Proposal 1: Two options are recommended for accuracy requirements for FR1 and FR2:
· Option 1: Define 1 set of relaxed accuracy requirements with the timing offset smaller or equal to 3us
· E.g., relax the requirement of CSI-RSRP accuracy by ~1.0dB for FR1 and ~3.0dB for FR2 compared to SSB-RSRP’s.
· Option 2: Define 2 sets of accuracy requirements with 2 timing offset limit, 
· Case 1: Reuse the accuracy requirements with timing offset smaller or equal to CP
· Case 2: Relax the requirement of CSI-RSRP with timing offset from Cp to 2*CP 
· E.g., relax the requirement of CSI-RSRP accuracy by ~1.0dB for FR1 and ~3.0dB for FR2 compared to SSB-RSRP’s.
Proposal 2: The principle of defining CSI-RSRP accuracy requirements shall apply for measurement accuracy requirements for CSI-RSRQ and CSI-SINR. 
Proposal 3:  One test configuration is recommended for each test case even if 2 sets of accuracy requirements were defined.
Proposal 4:  RAN4 test configurations shall exclude FDD duplex mode at least for intra-frequency measurement test cases.
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