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Introduction
In last RAN4 #94e meeting, a WF on RRM requirements for CSI-RS based L3 measurement was approved [1].
	· RAN4 to discuss whether/how to define measurement requirements for Case 1 and Case 2 in next meeting.
· Case 1: if associatedSSB is not configured
· Case 2: if associatedSSB is configured for CSI-RS
· The following issues should be discussed in RAN4:
· CSSF
· Scaling factor for RX beam sweeping
· Scheduling restriction
· Restrict for CSI-RS resources outside of DRX/MG duration
Note: Others are not precluded.


In this contribution, we further discuss the measurement requirements for CSI-RS L3 measurement. 

Discussion
# Issue 1: General measurement requirement 
For Case 1: associatedSSB is not configured for CSI-RS
· The synchronization level between serving and target cell needs to be clarified in RAN4.
· FFS whether to introduce requirements of synchronization level for intra-frequency and inter-frequency measurement
· Measurement requirements :
· Option 1: No requirements specified for CSI-RS L3 measurement
· Option 2: CSI-RS identification time is the CSI-RS measurement periodicity
· Option 2a: If sufficient synchronization of severing cell and neighbor cell can be guaranteed, CSI-RS identification time is the CSI-RS measurement periodicity 
· Option 2b: UE shall base the timing on its serving cell, and the requirement needs at least consider the CSI-RS measurement time.

If associatedSSB is not configured, the UE may base the timing of the CSI-RS resource on the timing of the serving cell. Network has to guarantee that the serving cell and the neighbour cell, which is be difficult to realize especially between different operators’ networks. If that is the case, the network should be strictly synchronized, and UE is not required to perform cell identification and can directly measure the signal quality on the CSI-RS resource. 
Observation 1: The synchronization between serving and target cell is difficult to be guaranteed in all networks.
However, on the other hand, if associatedSSB is not configured, UE should measure all configured CSI-RS resources. According to RAN1’ agreements, the max number of CSI-RS resources that can be configured in one MO is 96.  It is not feasible for UE to measure all CSI-RS resources per MO, which would increase the complexity and power consumption of UE. Therefore, RAN4 also can consider not to specify requirements for the case that associatedSSB is not configured. 
Proposal 1: If associatedSSB is not configured, no requirements is specified for CSI-RS L3 measurement.
For Case 2: associatedSSB is configured for CSI-RS
If a CSI-RS resource is configured with associated SSB, CSI-RS identification time are supposed to include cell research, PBCH decoding, and CSI-RS measurement periodicity. 
For cell research, UE should first try to detect the associated SSB before measuring the CSI-RS. The requirement can follow Tpss/sss for SSB-based measurement. If the target cell is the first time to be measured, the AGC adjustment time be considered as well.
For PBCH decoding, UE needs to decode PBCH to acquire the SFN, frame boundary timing, and symbol level timing of the target cell. The requirement can follow the requirement for SIB acquisition in FR2. In FR1, we can skip the Rx beam sweeping factor. Note that this may be skipped if deriveSSB-IndexFromCell is indicated and UE already detects an SSB of the target cell.
For CSI-RS based measurement: consider whether ACG margin is needed duo to flexible measurement BW if any.
Proposal 2: If associated SSB is configured for CSI-RS resources, CSI-RS based cell identification can consider: 1) Cell search via SSB, 2) PBCH decoding and 3) CSI-RS measurement.
Proposal 3: Study the impact of AGC control and if any define AGC margin additionally.

# Issue 2: The specification structure of CSI-RS L3 measurement related to Gap
The specification structure for measurement requirements is highly related the definition of intra-frequency and inter-frequency. If the definition of intra-frequency and inter-frequency is finished in this meeting, we can initially discuss the structure of CSI-RS L3 measurement from specification’s perspective. And the requirements for SSB based measurement can be used as a reference. 
From our side, we would like to specify more concise requirements of measurement gap for intra-f and inter-f measurement. Based on this, for example, intra-frequency measurement can all be configured without gaps if the definition of intra-frequency includes the bandwidth of the CSI-RS on the neighbor cell is within the active BWP of the UE [2].  In the meantime, all others are inter-frequency measurement with gaps.
Observation 2: From specification’s perspective, the structure of CSI-RS L3 measurement can be more concise than those of SSB.
Proposal 4: Intra-frequency measurement can all be configured without gaps if the definition of intra-frequency includes the bandwidth of the CSI-RS on the neighbor cell is within the active BWP of the UE.  Otherwise, all others are inter-frequency measurement with gaps.

# Issue 3: CCSF 
CSSF needs to be considered, either outside gap or within gap. Whether to use CSSF outside gap or within gap is highly related to the conclusion on the definition of intra and inter frequency measurement as well.
Regarding the current SSB-based requirements on deriving CSSF is already very complicated, RAN4 should avoid to create new definition of CSI-RS specific CSSF in this WI and try to re-use the existing requirement as much as possible.
[bookmark: _Ref20649888]Proposal 5: RAN4 to re-use the existing requirement of CSSF as much as possible, and the framework of CSSF can be shared by SSB and CSI-RS based L3 measurement. 

# Issue 4: Scheduling restriction
The requirements for scheduling restriction are only defined for CSI-RS L3 measurement without gaps.
Regarding the scheduling restriction was introduced for SSB based measurement without gaps, the similar issues can be considered for CSI-RS L3 measurement [4].
· Collision with UL transmission and DL measurement for TDD band on FR1
· The need of Rx beam sweeping in FR2
· Mix-numerology between data/SSB of serving cell and CSI-RS of neighbour cell
In our view, only define the requirements when the CSI-RS based measurement is configured with SSB based measurement within the same MO. Since single FFT is assumed for multiple cell measurements per frequency layer for both intra- and inter-frequency measurements and the SCS of CSI-RS should always be the same as PDCCH and PDSCH, RAN4 does not need to consider mix-numerology between data/SSB of serving cell and CSI-RS of neighbour cell.
Proposal 6: RAN4 to consider the collision with UL transmission and DL measurement for TDD band on FR1, and Rx beam sweeping in FR2, for scheduling restriction of CSI-RS based L3 measurement without gaps.
Once RAN4 agreed on intra-frequency CSI-RS based L3 measurement without gaps, we can further decide how to define scheduling restriction. Here, two potential options of scheduling restriction can apply: 
· [bookmark: OLE_LINK2][bookmark: OLE_LINK3]Option 1: the scheduling restriction on the additional OFDM symbols before and after SSB is not needed for CSI-RS based L3 measurement.
· Option 2: define scheduling restriction on CSI-RS to be measurement and additional X OFDM symbol before and after consecutive CSI-RS symbols to be measured, FFS on X value.
Proposal 7: If CSI-RS based L3 measurement is configured without gaps, the requirements of scheduling restriction can be chosen from two options:
· Option 1: the scheduling restriction on the additional OFDM symbols before and after SSB is not needed for CSI-RS based L3 measurement.
· Option 2: define scheduling restriction on CSI-RS to be measurement and additional X OFDM symbol before and after consecutive CSI-RS symbols to be measured, FFS on X value.

# Issue 5: Scaling factor for RX beam sweeping
In addition, when CSI-RS resource is configured with associated SSB, and not QCL-ed to the associated SSB, Rx sweeping is needed, and the scaling factor can be reused with FFS on value N. 
However, when CSI-RS resource is configured with associated SSB, and QCL-ed to the associated SSB, no Rx sweeping is needed except as SSB detection would still need beam sweeping. No additional scaling factor should not be considered for CSI-RS L3 measurement. UE would use the same Rx beam selected for SSB measurement to perform CSI-RS based measurement in FR2.
Proposal 8: If CSI-RS is configured with associated SSB and QCL-ed to the associated SSB, no additional scaling factor for RX beam sweeping should not be considered for CSI-RS L3 measurement.
Proposal 9: If CSI-RS configured with associated SSB but not QCL-ed to the associated SSB, Rx sweeping is needed and FFS on the scaling factor N.

Conclusion
In this contribution, we propose our view as follows.
Observation 1: The synchronization between serving and target cell is difficult to be guaranteed in all networks.
Proposal 1: If associatedSSB is not configured, no requirements is specified for CSI-RS L3 measurement
Proposal 2: If associated SSB is configured for CSI-RS resources, CSI-RS based cell identification can consider: 1) Cell search via SSB, 2) PBCH decoding and 3) CSI-RS measurement.
Proposal 3: Study the impact of AGC control and if any define AGC margin additionally.
Observation 2: From specification’s perspective, the structure of CSI-RS L3 measurement can be more concise than those of SSB.
Proposal 4: Intra-frequency measurement can all be configured without gaps if the definition of intra-frequency includes the bandwidth of the CSI-RS on the neighbor cell is within the active BWP of the UE.  Otherwise, all others are inter-frequency measurement with gaps.
Proposal 5: RAN4 to re-use the existing requirement of CSSF as much as possible, and the framework of CSSF can be shared by SSB and CSI-RS based L3 measurement. 
Proposal 6: RAN4 to consider the collision with UL transmission and DL measurement for TDD band on FR1, and Rx beam sweeping in FR2, for scheduling restriction of CSI-RS based L3 measurement without gaps.
Proposal 7: If CSI-RS based L3 measurement is configured without gaps, the requirements of scheduling restriction can be chosen from two options:
· Option 1: the scheduling restriction on the additional OFDM symbols before and after SSB is not needed for CSI-RS based L3 measurement.
· Option 2: define scheduling restriction on CSI-RS to be measurement and additional X OFDM symbol before and after consecutive CSI-RS symbols to be measured, FFS on X value.
Proposal 8: If CSI-RS is configured with associated SSB and QCL-ed to the associated SSB, no additional scaling factor for RX beam sweeping should not be considered for CSI-RS L3 measurement.
Proposal 9: If CSI-RS configured with associated SSB but not QCL-ed to the associated SSB, Rx sweeping is needed and FFS on the scaling factor N.
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