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1. Introduction
The following understanding was clarified in RAN1 #104e: 
Agreement: The following changes highlighted in red are adopted 
	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
7. 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
	Note4: For components 1, 2, 3, 7, a SSB/CSI-RS resource is counted within the duration of a reference slot in which the corresponding reference signals are transmitted



Agreement: The following changes highlighted in red are adopted 
	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
	Note: The “configured to measure” RS is counted within the duration of a reference slot in which the corresponding reference signals are transmitted



Agreement: The following changes highlighted in red are adopted 
	16-1g-1
	Resources for beam management, pathloss measurement, BFD, RLM and new beam identification across frequency ranges
	The maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
	Note: The “configured to measure” RS is counted within the duration of a reference slot in which the corresponding reference signals are transmitted


In this paper, we try to further clarify whether the newly defined counting is applicable to Rel-15 UE feature 2-24 and 2-33.
2. [bookmark: _Ref498564494]Discussion
1. 
2. 
[bookmark: _Ref521492551]Similar to UE feature 16-1a, 16-1g and 16-1g-1, UE feature 2-24 and UE feature 2-33 also define the RS measurement limitations as following: 
	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

	
	


However, the agreed counting for 16-1a, 16-1g and 16-1g-1 is different from the counting behavior defined in 38.214. In Rel-15 NR, counting of CSI-RS ports and resource occupation [1] is defined in 38.214 as following. The measured CSI-RS resources are not only counted in the slot that the RS is transmitted.
	In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources in active BWPs than reported as capability. NZP CSI-RS resource is active in a duration of time. 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.


The agreement leading to above description is as following:
Agreement
· …….Previous parts omitted………
· Simultaneous resources in FG 2-36, 2-40, 2-41, 2-43, 2-33
· In any slot, the number of “active” CSI-RS resources/ports should not exceed the numbers reported in FG2-36, 2-40, 2-41, 2-43, 2-33 
· An NZP CSI-RS resource is active in a duration of time defined as follows:
· For A-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 A-CSI-RS.
· For SP-CSI-RS, starting from the end of the activation command is applied, and ending at the end of the deactivation command is applied.
· For P-CSI-RS, the activate duration ends when the P-CSI-RS configuration is released.
There was discussion on this issue back in RAN1 #101e. Based on above agreement, the majority understanding is that the counting of active CSI-RS resources defined in 38.214 section 5.2.2.5 is not applicable for CSI-RS for L1-RSRP.
With latest understanding on UE feature 16-1a/16-1g/16-1g-1, above understanding is confirmed again that UE feature 2-24 should be counted differently as UE feature 2-33/2-36/2-40/2-40/2-41/2-43. 
[bookmark: PP12][bookmark: _Hlk32419238]With such understanding, the description in 38.214 should also be clarified. An LS can be sent to RAN2 to capture similar wording in UE feature 2-24. The following proposal can be adopted.
	In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources in active BWPs than reported as capability. The number of CSI-RS resources reported in beamManagementSSB-CSI-RS is determined as in [13]. NZP CSI-RS resource is active in a duration of time. 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 1: Clarify counting of CSI-RS resourced defined in UE feature 2-24 is similar as in UE feature 16-1a/16-1g/16-1g-1.
· Send LS to RAN2 to capture the clarification.
· Update 38.214 to remove potential ambiguity on CSI-RS counting for UE feature 2-24.


3. Conclusion
In this contribution, the following is proposed to clarify counting of CSI-RS for UE feature 2-24.
Proposal 1: Clarify counting of CSI-RS resourced defined in UE feature 2-24 is similar as in UE feature 16-1a/16-1g/16-1g-1.
· Send LS to RAN2 to capture the clarification.
· Update 38.214 to remove potential ambiguity on CSI-RS counting for UE feature 2-24.
	In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources in active BWPs than reported as capability. The number of CSI-RS resources reported in beamManagementSSB-CSI-RS is determined as in [13]. NZP CSI-RS resource is active in a duration of time. 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.
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