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Introductions
In this contribution, we share our view on the remaining issues on NR Rel-16 eMIMO UE features. Discussion in RAN1 #103e addressed most of the FFS points for eMIMO UE features. The following conclusion is left for further discussion for UE feature 16-1a-1 and 16-1g. 
Conclusion: 
For FGs 16-1a-1 and 16-1g, continue discussion on whether/how Section 5.2.1.6 in 38.214 applies.

[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Remaining issues for eMIMO UE features
The following paragraph in section 5.2.1.6 in 38.214 defines active NZP CSI-RS resources. Our understanding is that this part is not applicable for CSI-RS resources counting for beam management related measurement, e.g. L1-RSRP measurement capability 2-24. It is already stated in 38.306 and 38.322 that 2-24  counting is based on “configured to measure per slot” basis, as in the following statement: “The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP within a slot shall not exceed MB_1”.  The counting of active CSI-RS ports or active CSI-RS resources defined in 38.214 is not based on above “configured to measure per slot” basis, but rather on “active in a duration of time” basis. Such different counting basis make the description in 38.214 not applicable for beam related measurement. This issue has been extensively discussed in RAN1 #101e maintenance session. Majority companies share the understanding. Similarly, for L1-SINR related beam measurement, section 5.2.16 in 38.214 should also not be applicable.
	NZP CSI-RS resource is active in a duration of time defined as follows. For aperiodic CSI-RS, starting from the end of the PDCCH containing the request and ending at the end of the PUSCH containing the report associated with this aperiodic CSI-RS. For semi-persistent CSI-RS, starting from the end of when the activation command is applied, and ending at the end of when the deactivation command is applied. For periodic CSI-RS, starting when the periodic CSI-RS is configured by higher layer signalling, and ending when the periodic CSI-RS configuration is released. If a CSI-RS resource is referred N times by one or more CSI Reporting Settings, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times.


Proposal:
· Active duration defined in section 5.2.1.6 in 38.214 does not apply to 16-1a-1 and 16-1g.
· For RS counting in 16-1a-1 and 16-1g, if they are “configured to measure” or they are counted in per slot limitation, they are counted only in the slot there is the RS.

Appendix A: UE feature 2-24 and 2-33
	   2-24: SSB/CSI-RS for beam measurement
	1) The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP within a slot shall not exceed MB_1 
2) The max number of CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP shall not exceed MC_1 
3) The max number of CSI-RS (2Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs to measure L1-RSRP within a slot shall not exceed MB_2 
4) Supported density of CSI-RS 
5) The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-RSRP shall not exceed MD_1

	2-33 CSI-RS and CSI-IM reception for CSI feedback
	1) Supported max # of configured NZP-CSI-RS resources per CC, 
2) Supported max # of ports across all configured NZP-CSI-RS resources per CC
3) Supported max # of configured CSI-IM resources per CC
4) Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs
5) Supported max # simultaneous NZP-CSI-RS resources per CC
6) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7) Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources per CC

	
	
	



Thus the following proposal should be adopted.
	







Appendix A: UE feature 16-1a and 16-1g
UE feature16-1a and 16-1g UE feature h
Agreement: 
	[bookmark: _Hlk54031563]16-1a-1
	SSB/CSI-RS for L1-SINR measurement
	Per slot limitations:
1. The max number of SSB/CSI-RS (1Tx) for CMR 
1. The max number of CSI-IM/NZP-IMR resources 
1.  The max number of CSI-RS (2Tx) resources for CMR

Memory limitations:
1. The max number of SSB/CSI-RS resources as CMR
1. The max number of CSI-IM/NZP IMR resources

Other limitations:
1. Supported density of CSI-RS (CMR)
1. The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-SINR (including CMR and IMR) shall not exceed MD_1
1. Supported SINR measurements
	2-21, 2-22 or 2-23, 2-23a
	Yes 
	N/A
	
	Per band
	No
	No
	
	Component 1: Candidate values {8, 16, 32, 64}

Component 2: Candidate values {8, 16, 32, 64}

Component 3: Candidate values {0, 4, 8, 16, 32, 64}

Component 4: Candidate values {8, 16, 32, 64 , 128}

Component 5: Candidate values {8, 16, 32, 64 , 128}

Component 6: Candidate values {‘1 only’, ‘3 only’, ‘1 and 3’}

Component 7: Candidate values {2, 4, 8, 16, 32, 64}

Component 8: Candidate values: bitmap with entries {SSB as CMR with dedicated CSI-IM, SSB as CMR with dedicated NZP IMR, CSI-RS as CMR with dedicated NZP IMR configured, CSI-RS as CMR without dedicated IMR configured} 

If a UE supports FG 16-1a-1 it must support CMR(CSI-RS) + dedicated CSI-IM 

FFS: How CSI-RS is counted when it is configured as CMR without dedicated IMR
Note1: The reference slot duration is the shortest slot duration defined for the FR where the reported band belongs
Note2: For component 4 and 5 the configured CSI-RS resources for both active and inactive BWPs are counted
Note3: For components 1, 2 and 3, CSI-RS resources configured as CMR without dedicated IMR are counted both as CMR and IMR
	Optional with capability signalling



Agreement:
	[bookmark: _Hlk54031609]16-1g
	Resources for beam management, pathloss measurement, BFD, RLM and new beam identification 
	1. The maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
1.  The maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
	2-24, 2-31
	Yes

	N/A
	
	Per UE
	No
	Yes
	
	Component-1: candidate value set is {2, 4, 8, 12, 16, 32, 64, 128}

Component-2: candidate value set is {2, 4, 8, 12, 16, 32, 40, 48, 64, 72, 80, 96, 128, 256}

FFS:  how to count the RS for component (1) and (2)
Note: For RS configured for new beam identification, they are always counted regardless of beam failure event

Note: The “configure to measure” RS (component1) only counts those in active BWP but the configured RS (component2) counts all configured including both active and inactive BWP

Note: the reference slot duration is the shortest slot duration defined for the reported FR supported by the UE
	Optional with capability signaling



