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1. Introduction
In the RAN4#94-e-bis meeting, there were discussions on definition of CSI-RS based intra frequency/inter frequency measurements and good progress was made. Consensus was almost reached except a little bit different views on some details.
In this contribution we further provide our views on the definition of CSI-RS based intra frequency and inter frequency measurements and other relevant issues.

2. Discussion
Case 1: CSI-RS resource of serving cell is configured
	· CSI-RS based intra-frequency measurement: a measurement is defined as a CSI-RS based intra-frequency measurement provided that:
· the SCS of CSI-RS on the serving cell and neighbor cell is the same, and
· the CP type of CSI-RS on serving cell and target cell is the same, and
· It is applied for SCS = 60KHz
· Option 1 (Intel, MTK, Huawei, Apple, OPPO)
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell indicated in servingCellMO
· Option 2 (ZTE, QC, CATT, NEC, Nokia, DOCOMO)
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell
· Common understanding: centre frequency of CSI-RS resource on the serving cell is indicated in servingCellMO
· CSI-RS based inter-frequency measurement: a measurement is defined as a CSI-RS based inter-frequency measurement if it is not a CSI-RS based intra-frequency measurement



Option 1 and option 2 are in general quite the same, i.e. the intra frequency measurement means the centre frequency of CSI-RS resources on the target cell and serving cell are the same. The only difference is that option 1 would restrict the intra frequency measurement to the CSI-RS resources configured in the servingCellMO only. Based on restrictions on MO configuration the maximum number of CSI-RS resources can be configured in one MO is 96 if associated SSB is configured and 64 if associated SSB is not configured. In practical network the number of CSI-RS resources necessary to be configured in one cell would usually be more than 32 depending on network implementation. It means that number of cells can be configured in one MO is 2 or 3 depending on whether associated SSB is configured or not. So for servingCellMO only 1 or 2 neighbour cells is configurable. Actually in FR2 more CSI-RS resources per cell are expected. Even for SSB, the number of SSBs for one cell could be 64 in FR2. In such case the definition of intra frequency measurement as option 1 would be meaningless. 
MO configuration for CSI-RS based measurement is different from SSB based measurement. The SSB based measurement in one MO is based one SSB centre frequency only. Any SSBs on the neighbour cells with the same centre frequency as SSBs on the serving cell are considered intra frequency. So there is no limitation on number of cells in one MO for SSB based measurement. However CSI-RS resources is configured in a different way.
Therefore it is important to keep the definition of CSI-RS based intra frequency and inter frequency measurement as generic as possible. There was concern on complexity of UE implementation. We think it could be further addressed by defining appropriate RRM requirements. In Rel-16 minimum set of requirements for very limited use cases could be specified by taking UE implementation complexity into account. In Rel-17 and onwards requirements can be considered for more use cases.
Proposal 1: Option 2 is used to define intra-frequency measurement for CSI-RS based measurement.


Case 2: CSI-RS resource of serving cell is not configured
	When CSI-RS resource of serving cell is not available
· Option 1: All MO are inter-frequency (ZTE, vivo, Apple, CATT, NEC, DOCOMO)
· Option 2: No requirement is applied (Apple, Nokia, CATT, Qualcomm, MTK)
· Other options are not precluded



Since the definition of intra frequency and inter frequency are based on the comparison of the centre frequency and SCS of CSI-RS resources on the neighbour cell configured for measurement and that on the serving cell configured for measurement, it should be categorized into inter frequency measurement for case 2 as there is no CSI-RS configuration on serving cell to be compared.
The measurement of CSI-RS resources of neighbour cells without CSI-RS resources of serving is usually used for offloading purpose. The use case is typical. So RRM requirements should be specified for the use case. Furthermore there is no extra standardization efforts since inter-frequency measurement requirements should be specified anyway.
Proposal 2: If no CSI-RS resources on serving cell is configured in one measurement object the measurement is inter frequency measurement. The RRM requirements for CSI-RS based inter frequency measurement applies.

MO configuration
	MO configuration
· Case 1: all CSI-RS resources in the same MO have the same center frequency, BW, SCS, CP type configured.
· Case 2: all CSI-RS resources in the same MO have the same center frequency, SCS, CP type configured. BW can be different.
Not define RRM requirements for Case 2 in Rel-16.
The CSI-RS configurations in the same MO share the same intra/inter-frequency definition
FFS the SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition



The definition of intra-frequency/inter-frequency measurements for SSB based measurements and CSI-RS based measurements are independently.
From MO perspective some MOs may be configured for SSB based measurements, some MOs may be configured for CSI-RS based measurements and some MOs may be configured for both SSB based and CSI-RS based measurements.
 Moreover the CSI-RS based measurements depending on the associasted SSB. If it is configured the timing for CSI-RS measurement is derived from assosciatedSSB. If it is not configured the timing is based on indicated serving cell. 
It is not clear which SSB is referred to. In our view it is not necessary to restrict the intra/inter frequency measurement of SSB based and CSI-RS based in one MO.
Proposal 3: No restriction of SSB and CSI-RS configured in one MO.

Scope of RRM requirements
	Define intra-frequency requirements for the scenarios
· all CSI-RS resources in the same MO have the same BW 
· the BW of the CSI-RS on the neighbor cell is within the active BWP of the UE
· FFS: No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16 
Define inter-frequency requirements for the scenarios
· all CSI-RS resources in the same MO have the same BW 
· FFS the BW of the CSI-RS on the neighbor cell is not completely contained or within in the active BWP of the UE



There are two issues keeping FFS.
· FFS: No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16 
It is not clear what intra-MO means here. In our view in Rel-16 we could specify simplified requirements only, e.g. intra frequency measurement requirements are only for the scenario that all the CSI-RS resources have the same BW as the serving cell CSI-RS resources.
· FFS the BW of the CSI-RS on the neighbor cell is not completely contained or within in the active BWP of the UE
Since this is inter frequency measurement we don’t see any necessity that CSI-RS resources on the neighbour cell should be in the active BWP of the UE.
Proposal 4: Intra frequency measurement requirements are only for the scenario that all the CSI-RS resources have the same BW as the serving cell CSI-RS resources in Rel-16.
Proposal 5: No restriction on the BW of CSI-RS resources for inter frequency measurements.

3. Conclusion
In this contribution, we further provided our views on the definition of intra frequency and inter frequency measuremnts for CSI-RS based L3 measurements and other relevant issues. Based on the observations following proposals are present. 
Proposal 1: Option 2 is used to define intra-frequency measurement for CSI-RS based measurement.
Proposal 2: If no CSI-RS resources on serving cell is configured in one measurement object the measurement is inter frequency measurement. The RRM requirements for CSI-RS based inter frequency measurement applies.
Proposal 3: No restriction of SSB and CSI-RS configured in one MO.
Proposal 4: Intra frequency measurement requirements are only for the scenario that all the CSI-RS resources have the same BW as the serving cell CSI-RS resources in Rel-16.
Proposal 5: No restriction on the BW of CSI-RS resources for inter frequency measurements.
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