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1. Introduction
In RAN4 #95e-bis meeting, the following UE measurement capability related issues are still to be decided
· FFS: New UE capability on the simultaneous reception of CSI-RS of neighbour cell and SSB of serving cell
· Whether or not to introduce new UE capability for minimum separation between two slots with CSI-RS resources
· Whether CSI-RS and SSB for mobility configured in the same MO are counted as [2] layers
· Whether multiple MOs can be counted as one frequency layer
· Number of CSI-RS layers/cells/beams needs to be confirmed
· Scheduling restriction: FFS: UE is not expected to transmit or receive on [1/2] data OFDM symbols impacted by CSI-RS resource symbols to be measured
· CSSF: FFS: CSSF for CSI-RS based measurement within measurement gap and outside of measurement gap.
In this contribution, our proposals on these issues are provided.
2. New UE capability on the simultaneous reception of CSI-RS of neighbor cell and SSB of serving cell
Simultaneous reception of CSI-RS and SSB is an important issue to address. However, it is not very clear why only CSI-RS of “neighbor cell” and SSB of “serving cell” are specifically considered. In our opinion, both intra-frequency CSI-RS and the CSI-RS of the serving cell should be considered. Meanwhile, both intra-frequency SSB and the SSB of serving cell should be considered too. 
Providing both the CSI-RS resource and SSB are confined with active BWP bandwidth, two UE capabilities should be investigated and specified
· Simultaneous reception of CSI-RS and SSB with the same numerology. 
· This UE capability is to indicate if UE can process both CSI-RS and SSB in parallel
· Simultaneous reception of CSI-RS and SSB with a mixed numerologies 
· It is noted that this UE capability is to indicate if UE can process both CSI-RS and SSB in parallel and, meanwhile, handle the mixed numerologies.  
Proposal 1: it is proposed to remove feature group 12-1 and introduce the following UE capacities
· Feature group 12-3: Simultaneous reception of intra-frequency CSI-RS and SSB within the active BWP bandwidth and with the same numerology
· Feature group 12-4: Simultaneous reception of intra-frequency CSI-RS and SSB within the active BWP bandwidth and with mixed numerologies
When a UE supports 12-4, 12-3 should be supported too. 
When UE indicates to support the feature group 12-4 and at the same time to support IE simultaneousRxSSBCSI-RS-DiffNumerology, UE may face the scenario to deal with up to three different numerologies, e.g. 15kHz for SSB of serving cell, 30kHz for CSI-RS of neighbour cell and 60kHz for PDSCH/PDCCH. In this case, one more UE capability should be introduced
Proposal 2: Introduce the following UE capability to support up to 3 mixed numerologies
· Feature group 12-5: Simultaneous reception of CSI-RS, SSB and data channel within the active BWP bandwidth and with three mixed numerologies
When a UE supports 12-5, both 12-3, 12-4 and IE simultaneousRxSSBCSI-RS-DiffNumerology should be supported. 
When UE supports 12-4 and IE simultaneousRxSSBCSI-RS-DiffNumerology but not 12-5, scheduling restriction is expected when UE measures CSI-RS and SSB.
Alternatively, the scenario with three mixed numerologies can be precluded also. In this case, it is proposed
Proposal 2a: UE behaviour is not specified if 3 mixed numerologies are configured simultaneously.
3. Introduce new UE capability for minimum separation between two slots with CSI-RS resources
Considering time domain restriction for CSI-RS resources configuration has been agreed, the motivation to further introduce separation between two slots with CSI-RS resources becomes unclear. It is proposed
Proposal 3: With time restriction introduced for CSI-RS resource configurations, it is not suggested introduce UE capability with minimum separation between two CSI-RS slots
4. Whether CSI-RS and SSB for mobility configured in the same MO are counted as 2 layers
Since CSI-RS and SSB processing are completely different but may share the same resources, e.g. searcher and memory, it is essential to consider CSI-RS and SSB as different frequency layer even in the same MO. 
Proposal 4: CSI-RS and SSB in the same MO should be considered as 2 layers.
5. Whether multiple MOs can be counted as one frequency layer
In general, in order to count multiple MO as one frequency layer, the following two condition should be met
· different MO share the same center frequency and the same SCS
· the total number of CSI-RS resources associated with the same PCI should be no more than maxNrofCSI-RS-ResourcesRRM
Proposal 5: If the following two conditions can be met, CSI-RS resources configured in multiple MO can be counted as one frequency layer
· different MO share the same center frequency and the same SCS for CSI-RS resources
· the total number of CSI-RS resources associated with the same PCI should be no more than maxNrofCSI-RS-ResourcesRRM



6. CSSF for CSI-RS based measurement outside of measurement gap
To specify CSSF for CSI-RS based measurement outside of measurement gap, it is necessary to firstly clarify that CSI-RS and SSB should be considered as separated frequency layers even they are configured in the same MO. 
Proposal 6: For CSSFwoutside_gap,i, CSI-RS and SSB should be considered as different frequency layers, including the scenarios where they are configured in the same MO, and/or have the same center frequency and the same SCS. 
Secondly, it should be also clarified how the searcher limitation is subjected to both CSI-RS and SSB measurement.
Proposal 7: In CSSF definition, it is assumed that CSI-RS and SSB measurement share the same searcher.  
Thirdly, it should also clarify CSI-RS time domain restriction and SMTC, which are corresponding to the same PCI, should be aligned
Proposal 8: RAN4 only specifies the requirements based on the assumption that CSI-RS time domain restriction and SMTC, which are corresponding to the same PCI, should be aligned and confined with 5ms window. 
As an example, in the spirit of proposal 7 and 8, CSSFoutside_gap,i scaling factor for SA mode can be revised as

	Scenario
	CSSFoutside_gap, i for FR1 PCC
	CSSFoutside_gap, i for FR1 SCC
	CSSFoutside_ga p,i for FR2 PCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	 FR1 only CA
	1: if only SSB or CSI-RS L3 configured for PCC
2 if both SSB and CSI-RS L3 configured for PCC
	Number of configured FR1 SCell(s): if only SSB or CSI-RS L3 configured for the SCC
2xNumber of configured FR1 SCell(s): if both SSB and CSI-RS L3 configured for the SCC
	N/A
	N/A
	N/A

	FR2 only intra band CA
	N/A
	N/A
	1: if only SSB or CSI-RS L3 configured for PCC
2 if both SSB and CSI-RS L3 configured for PCC
	N/A
	Number of configured FR2 SCell(s) if only SSB or CSI-RS L3 configured for the SCC
2xNumber of configured FR1 SCell(s): if both SSB and CSI-RS L3 configured for the SCC

	 FR1 +FR2 CA (FR1 PCell) Note 1
	1: if only SSB or CSI-RS L3 configured for PCC
2 if both SSB and CSI-RS L3 configured for PCC
	2×(Number of configured SCell(s)-1): if only SSB or CSI-RS L3 configured for the SCC
4×(Number of configured SCell(s)-1): if both SSB and CSI-RS L3 configured for the SCC
	N/A
	2: if only SSB or CSI-RS L3 configured for the SCC
4: if both SSB and CSI-RS L3 configured for SCC
	2×(Number of configured SCell(s)-1): if only SSB or CSI-RS L3 configured for the SCC
4×(Number of configured SCell(s)-1): if both SSB and CSI-RS L3 configured for the SCC

	



7. CSSF for CSI-RS based measurement within measurement gap 
For CSSFwithin_gap,i, since all frequency layers are measured in sequential order, we need to consider CSI-RS and SSB as different frequency layer for all scenarios.
Proposal 9: For CSSFwithin_gap,i, CSI-RS and SSB should be considered as different frequency layers, including the scenarios where they are configured in the same MO, and/or have the same center frequency and the same SCS. 
Conclusion
In this contribution, several remaining issues around UE measurement capabilities are discussed. It is proposed.
Proposal 1: it is proposed to remove feature group 12-1 and introduce the following UE capacities
· Feature group 12-3: Simultaneous reception of intra-frequency CSI-RS and SSB within the active BWP bandwidth and with the same numerology
· Feature group 12-4: Simultaneous reception of intra-frequency CSI-RS and SSB within the active BWP bandwidth and with mixed numerologies
Proposal 2: Introduce the following UE capability to support up to 3 mixed numerologies
· Feature group 12-5: Simultaneous reception of CSI-RS, SSB and data channel within the active BWP bandwidth and with three mixed numerologies
Proposal 2a: UE behaviour is not specified if 3 mixed numerologies are configured simultaneously.
Proposal 3: With time restriction introduced for CSI-RS resource configurations, it is not suggested introduce UE capability with minimum separation between two CSI-RS slots
Proposal 4: CSI-RS and SSB in the same MO should be considered as 2 layers.
Proposal 5: If the following two conditions can be met, CSI-RS resources configured in multiple MO can be counted as one frequency layer
· different MO share the same center frequency and the same SCS for CSI-RS resources
· the total number of CSI-RS resources associated with the same PCI should be no more than maxNrofCSI-RS-ResourcesRRM
Proposal 6: For CSSFwoutside_gap,i, CSI-RS and SSB should be considered as different frequency layers, including the scenarios where they are configured in the same MO, and/or have the same center frequency and the same SCS. 
Proposal 7: In CSSF definition, it is assumed that CSI-RS and SSB measurement share the same searcher.  
Proposal 8: RAN4 only specifies the requirements based on the assumption that CSI-RS time domain restriction and SMTC, which are corresponding to the same PCI, should be aligned and confined with 5ms window. 
Proposal 9: For CSSFwithin_gap,i, CSI-RS and SSB should be considered as different frequency layers, including the scenarios where they are configured in the same MO, and/or have the same center frequency and the same SCS. 




