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1. Introduction
In RAN4#97e meeting, the remaining issues for CSI-RS L3 measurement was discussed and the related WF was approved in [1]. 
	· CSSF framework generally applies to both scenario 1 and 2 
· Scenario 1 (CSI-RS resources and SSB are fully or partially overlapped in time domain)
· Scenario 2 (CSI-RS resources and SSB are non-overlapped in time domain)
· In both scenario 1 and 2 
· CSI-RS and SSB measurements outside of the gap are subject to searcher limitation as defined in CSSF framework
· CSI-RS and SSB measurement inside the gap should follow the existing assumption that single frequency layer can be measured per MG
· CSI-RS and SSB for L3 measurement, including gap based and non-gap based, equally share the measurement opportunities. 
· UL scheduling restriction for CSI-RS intra-frequency measurements
· TDD
· Introduce a scheduling restriction for TDD band when UE performs CSI-RS intra-frequency measurements in a 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 on data OFDM symbols fully or partially overlapped by CSI-RS resource symbols to be measured, where the serving cell is taken as the symbol level timing reference. 
· FFS whether the scheduling restrictions apply for all scenarios when UE performs CSI-RS measurements
· FDD
· No UL scheduling restriction for FR1 FDD. 
· DL Scheduling restriction for mixed numerologies in FR1
· It has been agreed in RAN4#89e to restrict the use case to the same numerology for intra-frequency CSI-RS and data of serving cell. 
· No DL scheduling restriction due to CSI-RS based intra-frequency L3 measurement is allowed for FR1 
· Add this assumption to the applicability section in intra-frequency CSI-RS based L3 measurement specification. 
· Time domain restriction for CSI-RS resource configuration
· The CSI-RS measurement requirements apply provided that CSI-RS resources per frequency layers are always configured within 5 ms window
· TBD: can it be assumed that all CSI-RS resources in the same MO have the same periodicity and offset?
· Option 1: all CSI-RS resources in the same MO have the same periodicity and offset
· Option 2: CSI-RS resources in the same MO can have different periodicities and/or offset
· On collision between SSB/CSI-RS based L1 and CSI-RS based L3 measurements
· Do not define CSI-RS measurement requirements in Rel-16 for the collision between CSI-RS based L3 measurement of neighbor cell and serving cell measurement for SSB/CSI-RS based RLM/BFD or other SSB/CSI-RS based L1 measurements


In this contribution, we would like to discuss the remaining issues for CSI-RS L3 measurement and provide our proposals.
2. Discussion
2.1		UL scheduling restriction for CSI-RS intra-frequency measurements
In Rel-15, when UE performs SSB based intra-frequency measurement on a TDD band, the UE is not expected to transmit data on SSB symbols configured to be measured, and on 1 data symbol before/after each consecutive SSB symbols configured to be measured. And when UE performs CSI-RS based intra-frequency measurement on a TDD band, the UE shall follow the same UE measurement behavior as SSB based measurement. However, according to the discussion in last meeting, the TA should be considered when introducing the scheduling restriction for additional OFDM symbols. As it is assumed that UE shall follow serving cell DL timing to perform CSI-RS based intra-frequency measurement, if there is the collision between UL transmission and neighbour cell measurement, UE will ignore the UL transmission scheduling and perform intra-frequency measurement. From this point of view, we think there is no impact due to TA. And one additional symbol before and after each consecutive CSI-RS symbols should be considered to be restricted due to Tx/Rx switching. Thus, we think option 1 in WF is more appropriate to define the UL scheduling restriction requirement for CSI-RS intra-frequency measurement.
Proposal 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. 
2.2		Time domain restriction for CSI-RS resource configuration
In last meeting, it was agreed that the CSI-RS measurement requirements apply provided that CSI-RS resources per frequency layers are always configured within 5ms window. And whether the CSI-RS resources in the same MO shall have the same periodicity and offset are FFS. As it was agreed that the CSI-RS and SSB measurements inside the gap should follow the existing assumption that single frequency layer can be measured per MG, it means that the CSI-RS resources in one MO should have the same periodicity and offset, otherwise the UE may be required multiple MG occasions to perform measurement on different cells which have different periodicity and offset in the same MO.
Proposal 2: All CSI-RS resources in the same MO have the same periodicity and offset.
2.3		Measurement gap configuration for SSB based measurement and CSI-RS based measurement
According to RAN4’s understanding, one common measurement gap pattern is configured for SSB based measurement and CSI-RS based measurement. Thus, the measurement gap length should greater than not only the SMTC duration for SSB based measurement but also the length of CSI-RS resources. However, it was agreed that the CSI-RS measurement requirements apply provided that CSI-RS resources per frequency layers are always configured within 5ms window. With this assumption, it is observed that only 6ms and 5.5ms of measurement gap length can be configured for the measurement object containing SSB based measurement and CSI-RS based measurement.


Figure 1: Illustration the relationship among MGL, SMTC duration and CSI-RS resources duration
Proposal 3: The measurement gap length should greater than not only the SMTC duration for SSB based measurement but also the length of CSI-RS resources.
2.4		Gap sharing between SSB based measurement and CSI-RS based measurement
The measurement gap sharing mechanism was introduced for SSB based intra-frequency measurement and SSB based inter-frequency measurement/inter-RAT measurement. The different gap sharing scheme can be configured to prioritize/deprioritize intra-frequency measurement and inter-frequency/inter-RAT measurement. When both SSB based measurement and CSI-RS based measurement are configured for mobility measurement, the measurement gap occasions are assumed to be shared for SSB based measurement and CSI-RS based measurement. Thus, we think it is benefit to introduce the existing gap sharing mechanism for SSB based measurement and CSI-RS based measurement.


Figure 2: Measurement gap sharing between SSB based measurement and CSI-RS based measurement
Proposal 4: the measurement gap sharing scheme defined in section 9.1.2 can be applied when UE requires measurement gaps to identify and measure on SSB based frequency layers and on CSI-RS based frequency layers. 
3. Conclusion
In this contribution, we discussed the remaining issues for CSI-RS L3 measurement and provide our proposals as follows:
Proposal 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. 
Proposal 2: All CSI-RS resources in the same MO have the same periodicity and offset.
Proposal 3: The measurement gap length should greater than not only the SMTC duration for SSB based measurement but also the length of CSI-RS resources.
Proposal 4: the measurement gap sharing scheme defined in section 9.1.2 can be applied when UE requires measurement gaps to identify and measure on SSB based frequency layers and on CSI-RS based frequency layers. 
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