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1. Introduction
In this contribution, some remaining issues on RRM and RLM from RAN1#83 are discussed. 
2. ECP for CSI-RS-Resource-Mobility  
While ECP is available for 60 KHz subcarrier spacing, it is not currently supported for CSI-RS for L3 mobility. This at least causes that the CSI-RS resource with ECP that is configured at the serving or neighboring cell for other purposes cannot be reused for L3 mobility measurements and an additional CSI-RS resource for L3 mobility configuration is needed. Previous discussions disagreed in whether ECP for L3 mobility CSI-RS is to be explicitly configured in CSI-RS-ResourceConfigMobility or implicitly indicated without any RRC impact. 
As explicit indication using RRC signaling has RAN2 specification impact, we propose supporting implicit indication. For instance, if L3 mobility CSI-RS is configured with 60 kHz subcarrier spacing and UE is configured with at least one configured DL BWP of PCell/PSCell with 60kHz subcarrier spacing and ECP, UE shall assume the configured L3 mobility CSI-RS with 60kHz subcarrier spacing uses ECP. Corresponding text proposal for Section 5.1.6.3 of TS 38214 is proposed follows.

	Text proposal for TS 38.214 v15.2.0 Section 5.1.6.3
< Unchanged parts are omitted >
If a UE is configured with the higher layer parameter CSI-RS-Resource-Mobility and the higher layer parameter associatedSSB is not configured, the UE shall perform measurements based on CSI-RS-Resource-Mobility and the UE may base the timing of the CSI-RS resource on the timing of the serving cell. 
If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration. Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, the UE is not required to monitor the corresponding CSI-RS resource. The higher layer parameter isQuasiColocated indicates whether the associated SS/PBCH block given by the associatedSSB and the CSI-RS resource(s) are quasi co-located with respect to ['QCL-TypeD']. 
If CSI-RS for mobility is configured with 60 kHz subcarrier spacing and UE is configured with at least one configured DL BWP of PCell/PSCell with 60kHz subcarrier spacing and ECP, UE shall assume the configured CSI-RS for mobility with 60kHz subcarrier spacing uses ECP.
< Unchanged parts are omitted >


Proposal 1: Adopt the Text Proposal in Appendix A for TS 38.214.
3. Agreement on CSI-RS measurement of C-DRX UE 
According the agreement in [4], C-DRX UE is not required to measure CSI-RS configured for L3 mobility outside the active time.
Agreement [4]:
· UE is not required to measure CSI-RS configured for L3 mobility outside the active time
· Note exact definition of C-DRX active time depends on RAN2
· In this context the active time referred by RAN1 relates to the time when UE is monitoring PDCCH in onDuration or due to any timer triggered by gNB activity 
· I.e. when any of ‘onDurationTimer’, ‘drx-InactitivityTimer’ or ’ drx-RetransmissionTimer’ is running
To the best of our knowledge, the above agreement is not reflected in RAN1 specifications. The following text proposal captures the above agreement into TS 38.214:

	Text proposals for TS 38.214 v15.2.0 Section 5.1.6.3
< Unchanged parts are omitted >
If a UE is configured with the higher layer parameter CSI-RS-Resource-Mobility and the higher layer parameter associatedSSB is not configured, the UE shall perform measurements based on CSI-RS-Resource-Mobility and the UE may base the timing of the CSI-RS resource on the timing of the serving cell.
If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration. Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, the UE is not required to monitor the corresponding CSI-RS resource. The higher layer parameter isQuasiColocated indicates whether the associated SS/PBCH block given by the associatedSSB and the CSI-RS resource(s) are quasi co-located with respect to ['QCL-TypeD']. 
RRC connected UE that is configured with DRX shall not assume that CSI-RS resources for mobility are transmitted outside the active time.
< Unchanged parts are omitted >


Proposal 2: Adopt the Text Proposal in Appendix B for TS 38.214.
4. Clarification on RLM-RS resources 
It has been agreed in RAN1 #93 that 
Agreement [5]:
· In case of no explicit RLM-RS configuration, when TCI-states indicate a combination of SSB, CSI-RS, and CSI-RS for tracking, UE RLM behavior is as follows:
· When an active TCI state contains single RS, the UE is expected to perform RLM measurement using RS configured by the active TCI state
· When an active TCI state contains two RSs, the UE is expected to use the RS associated with QCL Type D as RLM-RS.
· For RLM, it is assumed that a TCI state that contains two RS should have one and only one RS with TypeD QCL. 
· UE is not required to perform RLM measurements with aperiodic RS configured in the TCI state.

As such, if an explicit set of RLM-RS is not configured, UE follows the above agreement to select a non-aperiodic RLM-RS from active TCI-state. As RLM is a periodic procedure, we believe that it should be further clarified that UE is not expected to perform RLM measurement with semi-persisted RS (i.e., SP-CSI-RS) if such an RS is included in the active TCI-state. Corresponding Text Proposal is as follows:
 
	Text proposals for TS 38.213 v15.2.0 Section 5
< Unchanged parts are omitted >
If the UE is not provided higher layer parameter RadioLinkMonitoringRS and the UE is provided by higher layer parameter TCI-state for PDCCH one or more RSs that include one or more of a CSI-RS and/or a SS/PBCH block
-	the UE uses for radio link monitoring the RS provided for the active TCI state for PDCCH if the active TCI state for PDCCH includes only one RS
 -	if the active TCI state for PDCCH includes two RS, the UE expects that one RS has QCL-TypeD and the UE uses the one RS for radio link monitoring; the UE does not expect both RS to have QCL-TypeD
-	the UE is not required to use for radio link monitoring an aperiodic or semi-persistent RS
< Unchanged parts are omitted >


Proposal 3: Adopt the Text Proposal in Appendix C for TS 38.213.

5. RRM, RLM, and BFD Prioritization 
There have been discussions during Release 15 on clarifying the UE behavior when UE is configured with two or multiple RSs for RRM, RLM, and BFD i.e. on some time instances, there is a need to prioritize one task over other(s). This may happen, for instance, when both RLM RS and RRM RS are configured in the same active DL BWP of SpCell and some repetitions of the configured RLM RS fall on the same time resources as those of the mobility measurement. In such a case, if RLM RS and RRM RS do not have the same subcarrier spacing or are configured in FR2 but not QCL-Type D, UE may need to drop one of the two assigned tasks to be able to perform the other. 
The proposed suggestion in RAN1 #93 toward resolving the above issue was that “Given that RAN4 is looking into some related matter, it is suggested to defer discussion until RAN4 has provided conclusion for measurement related aspects” [1]. However, RAN4 has only determined scheduling availability (transmitting/receiving PxxCH) when UE performs RLM [3, Clause 8.1.7] and intra-frequency RRM measurement without measurement gap [3, Clause 9.2.5.3]. 
In general, we believe that if UE needs to prioritize one task over the others on specific occasions that RRM/RLM/BFD tasks cannot concurrently performed, these tasks can be prioritized depending on UE-specific radio conditions and recent indications/feedback that are received from lower layers. We propose:
Observation 1: In the event of tasks prioritization RRM, RLM, and BFD due to reasons such as corresponding RSs having different subcarrier spacing, not being QCL-D in FR2, UE-specific radio conditions etc., the UE behavior should be clarified.  
For instance, on occasions that SSB-based mobility measurement cannot concurrently performed with RLM, if at least N310 consecutive OOS are indicated and, hence, T310 is already running, this means that the radio link may be in a critical condition. Therefore, UE should prioritize performing RLM to monitor whether the radio link can be recovered or the radio-link failure should be declared after T310 expires. However, if less than N310 consecutive OOS are indicated, that is, radio link is not in a critical condition, UE can prioritize SSB-based mobility measurement to RLM. 

6. Conclusions
Proposal 1: Adopt the Text Proposal in Appendix A for TS 38.214.
Proposal 2: Adopt the Text Proposal in Appendix B for TS 38.214.
Proposal 3: Adopt the Text Proposal in Appendix C for TS 38.213.
Observation 1: In the event of tasks prioritization RRM, RLM, and BFD due to reasons such as corresponding RSs having different subcarrier spacing, not being QCL-D in FR2, UE-specific radio conditions etc., the UE behavior should be clarified.  
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Appendix A: Text proposal for TS 38.214 
------------------------------------------ Start of Text Proposal ----------------------------------------------
Section 5.1.6.3
< Unchanged parts are omitted >
If a UE is configured with the higher layer parameter CSI-RS-Resource-Mobility and the higher layer parameter associatedSSB is not configured, the UE shall perform measurements based on CSI-RS-Resource-Mobility and the UE may base the timing of the CSI-RS resource on the timing of the serving cell. 
If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration. Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, the UE is not required to monitor the corresponding CSI-RS resource. The higher layer parameter isQuasiColocated indicates whether the associated SS/PBCH block given by the associatedSSB and the CSI-RS resource(s) are quasi co-located with respect to ['QCL-TypeD']. 
If CSI-RS for mobility is configured with 60 kHz subcarrier spacing and UE is configured with at least one configured DL BWP of PCell/PSCell with 60kHz subcarrier spacing and ECP, UE shall assume the configured CSI-RS for mobility with 60kHz subcarrier spacing uses ECP.
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ---------------------------------------------

Appendix B: Text proposal for TS 38.214 
------------------------------------------ Start of Text Proposal ----------------------------------------------
Section 5.1.6.3
< Unchanged parts are omitted >
If a UE is configured with the higher layer parameter CSI-RS-Resource-Mobility and the higher layer parameter associatedSSB is not configured, the UE shall perform measurements based on CSI-RS-Resource-Mobility and the UE may base the timing of the CSI-RS resource on the timing of the serving cell.
If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration. Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, the UE is not required to monitor the corresponding CSI-RS resource. The higher layer parameter isQuasiColocated indicates whether the associated SS/PBCH block given by the associatedSSB and the CSI-RS resource(s) are quasi co-located with respect to ['QCL-TypeD']. 
RRC connected UE that is configured with DRX shall not assume that CSI-RS resources for mobility are transmitted outside the active time.
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ---------------------------------------------

Appendix C: Text proposal for TS 38.213 
------------------------------------------ Start of Text Proposal ----------------------------------------------
Section 5
< Unchanged parts are omitted >
If the UE is not provided higher layer parameter RadioLinkMonitoringRS and the UE is provided by higher layer parameter TCI-state for PDCCH one or more RSs that include one or more of a CSI-RS and/or a SS/PBCH block
-	the UE uses for radio link monitoring the RS provided for the active TCI state for PDCCH if the active TCI state for PDCCH includes only one RS
 -	if the active TCI state for PDCCH includes two RS, the UE expects that one RS has QCL-TypeD and the UE uses the one RS for radio link monitoring; the UE does not expect both RS to have QCL-TypeD
-	the UE is not required to use for radio link monitoring an aperiodic or semi-persistent RS
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ---------------------------------------------


