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Introduction
In RAN4#98-e meeting, most of the CSI-RS based measurement requirements were concluded as captured in the WFs [1]. The open issues include the scheduling restriction in TDD and the time domain restriction for CSI-RS resource configuration. In this paper, we are discussing these aspects based on the options from last meeting. 
Discussion
Scheduling restriction
In last meeting, the scheduling restriction for intra-frequency measurement on TDD band was discussed. Companies were aligned on the views that the 1 OFDM symbols before and after each consecutive CSI-RS symbol shall be restricted from scheduling, however, the formulation was not concluded and the following two options are for further discussion.  
On intra-frequency measurement scheduling restriction for TDD band
· Option 1: When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit on data OFDM symbols overlapped by CSI-RS resource symbols to be measured, and 1 OFDM symbols before and after each consecutive CSI-RS symbols, where the serving cell is taken as the symbol level timing reference. 
· Option 2: When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit PUCCH/PUSCH/SRS on CSI-RS resource symbols to be measured, and on 1 OFDM symbol before and after each consecutive CSI-RS symbols to be measured.

In our understanding, Option 1 emphasizes the “OFDM symbols overlapped with CSI-RS resource symbols” due to the timing offset. The “overlapped” situation is awared at UE side but this is not known by the network. As the scheduling is performed by network, it is impossible to identify which OFDM symbols are overlapped with the configured CSI-RS resources hence apply the scheduling restriction. In addition, 1 OFDM symbols before and after each consecutive CSI-RS symbol are considered when defining the scheduling restriction. We believe these have well captured the overlapped OFDM symbols and give sufficient margin. Therefore, we propose using the same way as in SSB-based measurements to define the scheduling restriction for CSI-RS based measurement, i.e. Option 2 is preferred. 
Proposal1: We propose using the same way as in SSB-based measurements to define the scheduling restriction for CSI-RS based measurement, i.e. Option 2 is preferred: 
· When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit PUCCH/PUSCH/SRS on CSI-RS resource symbols to be measured, and on 1 OFDM symbol before and after each consecutive CSI-RS symbols to be measured.
Time domain restriction for CSI-RS resource configuration
In RAN4#96-e meeting, it was agreed that CSI-RS resources per frequency layers are configured within 5 ms window at any location and also have the same periodicity. In our views, distributing the CSI-RS resources in multiple 5ms windows gives flexibility to network configuration and the UE just measures multiple windows within one measurement period. We don’t see any reason to further restrict all the CSI-RS resources per frequency layer within the single 5ms window. 
Proposal2: Different CSI-RS resources in the same MO may fall in different 5ms window. 
On CSI-RS resources in the same MO with different offset
· Option 1: All CSI-RS resources in the same MO are configured in the same 5ms window. 
· Option 2: Different CSI-RS resources in the same MO may fall in different 5ms window. 
Starting point of 5ms L CSI-RS window is to be specified in R16 with details FFS
· Option 1: Define the starting point of the 5ms window as the slot boundary of the first configured L3 CSI-RS resource is located.
· Option 2: Define the starting point of the 5ms window based on the resource with smallest offset which may not be the first resource.
· Other options are not precluded. 

In addition, the issue of starting point of the CSI-RS window was raised in last meeting. In our understanding, the 5ms window is different from SMTC which explicitly indicates the UE measurement occasions. For CSI-RS measurement, the 5ms is used to restrict the network configuration to facilitate the UE measurement behavior. From UE point of view, it receives the CSI-RS measurement configuration from the network and is expected to monitor within a 5ms window. As the location of 5ms window is up to network configuration, we don’t think it is necessary to specify the starting point. 
Proposal3: It is unnecessary to specify the starting point as the location of the 5ms window is up to network configuration. 
UE behavior when timing offset is above the threshold
Issue 2-1-8: UE behaviour when the timing offset is beyond the threshold defined above
· UE is not required to meet the requirements if the timing difference exceeds [CP]. 


In last meeting, it was agreed the UE is not required to meet the requirement if timing offset is above the threshold. While this specifies the condition where the measurement performance requirements would apply, we were concerned on the usefulness of the CSI-RS measurement report as the condition is not known by the network. As the network shall use the received measurement results for mobility evaluation, it would be unfair to compare the unqualified results and hence may lead to false mobility decision. 
On the other hand, the UE is able to check if the timing offset is above the threshold. If the condition is not fulfilled, it would be power- and efforts-consuming for the UEs to perform the measurements and report the invalid result. To save the measurement efforts, the UE may suspend the measurements and reporting if the timing offset exceeds the threshold. This would also help the network receiving only valid measurement reports. Therefore, we propose further define the UE behavior in core part i.e. the UE is not expected to measure the CSI-RS resource if it evaluates the timing offset exceeding a threshold. The network would then not receive any measurement results assuming the timing offset is out of range. The tentative change to TS 38.133 can be found in the text proposal in the end of this contribution.
Proposal4: In Rel16, the UE is not required to measure the CSI-RS resource if the timing difference exceeds a threshold. 
Conclusion
This contribution discusses the remaining issues in the core requirements for CSI-RS based RRM measurements. The proposals are summarized as below: 
Proposal1: We propose using the same way as in SSB-based measurements to define the scheduling restriction for CSI-RS based measurement, i.e. Option 2 is preferred: 
· When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit PUCCH/PUSCH/SRS on CSI-RS resource symbols to be measured, and on 1 OFDM symbol before and after each consecutive CSI-RS symbols to be measured.
Proposal2: Different CSI-RS resources in the same MO may fall in different 5ms window. 
Proposal3: It is unnecessary to specify the starting point as the location of the 5ms window is up to network configuration.
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Text Proposal
9.10.2.5	Intra-frequency measurements without measurement gaps
If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the CSI-RS based measurement shall include PSS/SSS detection time of associatedSSB, the time period used to acquire the SFN information and CSI-RS based measurement period without gap.
PSS/SSS detection time of associatedSSB is the intra-frequency TPSS/SSS_sync_intra in Clause 9.2.5.1. If the associatedSSB is already detected, the time period is equal to 0.
The time period used to acquire the SFN information is intra-frequency TSSB_time_index_intra in Clause 9.2.5.1 or in clause 9.2.6.2 or inter-frequency TSSB_time_index_inter in clause 9.3.4. If the UE is indicated that the neighbour cell is synchronous with the serving cell (deriveSSB-IndexFromCell is enabled), the time period is equal to 0. It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.
The measurement period for intrafrequency measurements without gaps is as shown in table 9.10.2.5-1, Table 9.10.2.5-2.
Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, or if CSI-RS configured with associated SSB but not QCL-ed to the associated SSB, , or if the timing error between the timing of the cell indicated by the cellId in the CSI-RS-CellMobility and the timing of the CSI-RS measurements exceeds [one] CP length, the UE is not required to monitor the corresponding CSI-RS resource.

