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Introduction
In [1] submitted to the RAN plenary meeting 89-e, agreements on CSI-RS L3 were summarized. Meanwhile [2] further listed the leftover issues in the core requirements for the maintenance of Rel-16 in the next RAN4 meeting. We intend to share our views regarding the remaining open issues in this paper.
Discussions
List of leftover issues [2]
Following issues were captured in [2] for maintaining the Rel-16. 
	5.1	CMTC for CSI-RS L3 measurement [issue 5 in section 2 of RP-201344]
5.2	Synchronization assumption for CSI-RS L3 measurement
5.3	Multiple MO per frequency layer
5.4	Dedicated CSI-RS measurement engine
5.5 CSI-RS based L3 measurement has collision with SSB and/or CSI-RS based L1 measurement.
5.6	Others [RP-201340]



It is our understanding that for the issues 5.1, 5.2 and 5.4, as [3] records, RAN plenary has agreed not to treat them in Rel-17 as of now. On the other hand, in the RAN4 96-e, they have been postponed and suggested for further enhancement in Rel-17. Now that the plenary meeting has made the decision, they shall not be further discussed as the Rel-16 maintenance topics. 
Proposal1: Issues 5.1(CMTC), 5.2(synchronization) and 5.4(dedicated CSI-RS engine) ought not be discussed as the maintenance topics in the Rel-16 context.
Further, during the GTW session of RAN4 96-e meeting, companies had discussions on proper assumption for number of MOs per layer due to the concern of large number of candidate CSI-RS resources to be configured by the network. In our observation, assuming single MO per layer is in line with the SSB based measurement and has less complications to establish the expectation on the measurement latency etc. As a result, RAN4 sent an LS to RAN1 and 2 for enlarging the number of resources from 96 to 192[4]. Therefore, unless RAN1/2 rejects the request by RAN4, issue 5.3 shallnot be further considered for Rel-16.
Proposal2: Unless RAN1/2 rejects the LS out[4] from RAN4, issue5.3(multiple MOs per layer) ought not to be discussed for Rel-16.
Issue5.5 is related to the measurement restrictions for the CSI-RS based L3 measurement. 
1.	when the CSI-RS L3 measurement is in the same OFDM symbol as SSB for RLM, BFD, CBD or L1-RSRP measurement, it is reasonable to assume similar principles outlined in 9.5.5.2 “Measurement restriction for CSI-RS based L1-RSRP” of 38.133 for restrictions on CSI-RS based L3 measurement. I.e.
1) when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has same SCS as CSI-RS for L3 measurement, the UE shall be able to perform CSI-RS based L3 measurement without restrictions.
2) when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has different 
SCS than CSI-RS for L3 measurement, the UE shall be able to perform CSI-RS measurement with restrictions 
according to its capabilities: 
-  If the UE supports simultaneousRxDataSSB-DiffNumerology the UE shall be able to perform CSI-RS based L3
measurement without restrictions. 
-  If the UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not 
both CSI-RS for L3 measurement and SSB. Longer measurement period for CSI-RS based L3 
measurement is expected, and no requirements are defined.
2.	when the CSI-RS L3 measurement is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, the restriction depends on the type of the CSI-RS L3 measurement being intra-frequency or inter-frequency. 
1) For CSI-RS based L3 intra-frequency measurement, UE shall be able to measure without any restriction.
2) For CSI-RS based L3 inter-frequency measurement, since UE will only handle it within the GAP in Rel-16, UE may not be able to measure any L1 CSI-RS(or SSB) simultaneously with L3 neighbor cell CSI-RS and no requirements are defined because it is not a valid case.
3. For FR2, if CSI-RS L3 measurement is in the same OFDM symbol as SSB or CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, and when UE would need to employ a different Rx beam for measurement, longer measurement period is expected because UE can only measure one but not both SSB/CSI-RS for L1 measurement and CSI-RS for L3 measurement. Thus requirements shall not be defined in this case either.
To summarize, we propose,
Proposal3: No requirements are to be defined if longer measurement delay is caused by the conflict of CSI-RS based L3 measurement with SSB or CSI-RS based L1 measurement under certain conditions.
Proposal3.1: Specifically. following conditions can cause longer measurement delay when CSI-RS L3 measurement can not be processed simultaneously with L1 measurement.
1. UE doesnot support simultaneousRxDataSSB-DiffNumerology and cannot process CSI-RS L3 based intra-frequency measurement and SSB based measurement simultaneously due to mixed SCS.
2. UE has to employ an measurement GAP to measure the CSI-RS L3 inter-frequency measurement and cannot measure CSI-RS for RLM, BFD, CBD or L1-RSRP measurement simultaneously.
3. FR2 UE has to measure CSI-RS L3 and SSB or CSI-RS for RLM, BFD, CBD or L1-RSRP measurement with different Rx beams.
Others [RP-201340]
Further discussions are provided in this section for the remaining “other” issues listed in [5], submitted to RP 88-e.
	•	CSI-RS configuration applicability
	FFS on whether to define additional configuration {D=1 with PRBs ≥ 96}
	Note: In case the requirements are not finalized in RAN4 #96e, no Rel-16 requirements will be introduced for {D=1 with PRBs ≥ 96}.Topic will be handled with low priority.
•	Scope of requirement
	whether UE is required to perform Rx beam sweeping for CSI-RS based L3 measurement
•	UE capability
	New UE capability on the simultaneous reception of CSI-RS of neighbour cell and SSB of serving cell
	New UE capability for minimum separation between two slots
	Note: can be handled with low priority
•	UE measurement capability requirement
	Relation between CSI-RS layer and SSB layer
	Whether multiple MOs can be counted as one frequency layer
	How to count SSB frequency layers
	Number of CSI-RS layers/cells/beams
•	Cell identification requirement
	whether to introduce 2 different requirements for with index and without index
	the tuning time of inter-frequency GAP
	time-domain restriction on CSI-RS resources configuration 
	note: CMTC for CSI-RS L3 measurement is out of scope
•	Scheduling restriction on the following cases
	when UE is not able to support mixed numerology of data and CSI-RS L3 mobility
	when UE performs CSI-RS intra-frequency measurements in a TDD band
	when UE performs RX beam sweeping
•	The collision case between L1 measurement of serving cell and CSI-RS L3 measurement of neighbour cell
•	CSSF for CSI-RS based measurement within measurement gap and outside of measurement gap. 
•	synchronization assumption for CSI-RS measurement


It shall be noted above issues were provided as the exception sheet for RP 88-e originally. After that, RAN4 96-e meeting made progress in defining more core requirements for CSI-RS L3 measurement. Hence, based on [1], the WI summary, as well as the previous section 2.1, above list can be further trimmed as highlighted for the only remaining issues.
Observation1: Most remaining issues in the exception sheet [5] have become either out of scope or closed after RAN4 96-e and RP 89-e meeting.
In our view, the highlighted issue is whether it is necessary to introduce the scheduling restriction for TDD band. For performing the CSI-RS L3 measurement in the TDD band, the situation resembles the case of SSB based intra-frequency measurement, and 38.133 section 9.2.5.3.1 has been introduced to define the scheduling restriction. Therefore, we propose,
Propose4: When the UE performs intra-frequency CSI-RS L3 measurements in a TDD band, the following restrictions apply 
-  The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive CSI-RS symbols to be measured and 1 data symbol after each consecutive CSI-RS symbols to be measured within the CSI-RS measurement window duration.
Conclusions
In this paper, we reviewed the status regarding the remaining issues of the Rel-16 work item of CSI-RS based L3 measurement within RAN4 scope. Further proposals are listed as below.
Proposal1: Issues 5.1(CMTC), 5.2(synchronization) and 5.4(dedicated CSI-RS engine) ought not be discussed as the maintenance topics in the Rel-16 context.
Proposal2: Unless RAN1/2 rejects the LS out[4] from RAN4, issue5.3(multiple MOs per layer) ought not to be discussed for Rel-16.
Proposal3: No requirements are to be defined if longer measurement delay is caused by the conflict of CSI-RS based L3 measurement with SSB or CSI-RS based L1 measurement under certain conditions.
Proposal3.1: Specifically. following conditions can cause longer measurement delay when CSI-RS L3 measurement can not be processed simultaneously with L1 measurement.
1. UE doesnot support simultaneousRxDataSSB-DiffNumerology and cannot process CSI-RS L3 based intra-frequency measurement and SSB based measurement simultaneously due to mixed SCS.
2. UE has to employ an measurement GAP to measure the CSI-RS L3 inter-frequency measurement and cannot measure CSI-RS for RLM, BFD, CBD or L1-RSRP measurement simultaneously.
3. FR2 UE has to measure CSI-RS L3 and SSB or CSI-RS for RLM, BFD, CBD or L1-RSRP measurement with different Rx beams.
Observation1: Most remaining issues in the exception sheet [5] have become either out of scope or closed after RAN4 96-e and RP 89-e meeting.
Propose4: When the UE performs intra-frequency CSI-RS L3 measurements in a TDD band, the following restrictions apply 
-  The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive CSI-RS symbols to be measured and 1 data symbol after each consecutive CSI-RS symbols to be measured within the CSI-RS measurement window duration.
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