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1. Introduction
At the RAN1#94bis meeting, remaining issues regarding NR mobility procedure including RRM measurement and radio link monitoring (RLM) were discussed, and RAN1 made a number of agreements [1].
In this contribution, we discuss further on the remaining issues regarding NR mobility procedure. Draft CRs for each proposal are attached with this document.

2. Remaining issues on RRM measurement
1 
2 
2.1 gNB synchronization requirements for CSI-RS based RRM measurement with long periodicity
At the RAN1#94bis meeting, following issue regarding gNB synchronization requirements for CSI-RS based RRM measurement with long periodicity was discussed [2].
	Summary of key issues:
· Intel proposed to specify gNB synchronization requirement when the gNB configures CSI-RS for mobility with periodicity of larger than 10msec to avoid the UE to decode neighbor cell PBCH for each measurement target cell.

Proposal from Intel:
· For measurement based on CSI-RS for mobility in paired spectrum with the same SS/PBCH block frequency of the associated SS/PBCH blocks, if periodicity of the CSI-RS for mobility is greater than 10 msec, UE may assume that the absolute value of the time difference between radio frame i between any two cells with the same SS/PBCH block frequency is less than 153600 Ts.
 
Summary of discussion for the proposal from Intel:
· A company mentioned that in asynchronous network deployments cell would need to send SSB with 5msec periodicity, since the SMTC window configuration at most spans 5ms. In such scenario, it would not be favorable for the network to transmit CSI-RS quite frequently given that SSBs are already quite frequent.

Suggest from the feature lead:
· Suggest to further discuss this issue in the next meeting.



In current specification, CSI-RS based RRM measurement on asynchronous carrier is possible in case of paired spectrum with configuring associated SS/PBCH block for each CSI-RS resource. When associated SS/PBCH block is configured for each CSI-RS resource for RRM measurement, UE may base the timing of the CSI-RS resource(s) to the timing of the cell, given by the cellId of the CSI-RS resource configuration. A periodicity of each CSI-RS resource for RRM measurement is configured by the slotConfig. If the periodicity of CSI-RS resource is longer than 10ms, UE needs to obtain SFN (i.e., decode PBCH) of each detected cell for determining the CSI-RS time domain resource in asynchronous carrier. Decoding PBCH of each detected cell for RRM measurement would be a burden for UE. Although PBCH decoding for SS/PBCH block index identification is necessary in case of inter-frequency measurement for FR2, decoding PBCH of one detected cell is sufficient in such case since deriveSSB-IndexFromCell is always enabled for FR2. 
In order to avoid PBCH decoding for each detected cell for CSI-RS based RRM measurement, there is a proposal that gNBs in the paired spectrum need to align SFN with less than 5 ms timing error for CSI-RS based RRM measurement with longer than 10 ms periodicity. We think that it is a reasonable proposal. 
Proposal 1: For measurement based on CSI-RS for mobility in paired spectrum with the same SS/PBCH block frequency of the associated SS/PBCH blocks, if periodicity of the CSI-RS for mobility is greater than 10 msec, UE may assume that the absolute value of the time difference between radio frame i between any two cells with the same SS/PBCH block frequency is less than 153600 Ts.


3. [bookmark: OLE_LINK5]Remaining issues on radio link monitoring
3 
3.1 RLM procedure in case without RadioLinkMonitoringRS and Lmax = 4
At the RAN1#94bis meeting, RLM procedure in case without RadioLinkMonitoringRS and Lmax = 4 was discussed and following text is captured in [4].
	

-    For , the UE selects the  RS provided for active TCI states for PDCCH receptions in CORESETs associated with the search space sets with the lowest monitoring periodicities. If more than one CORESETs are associated with search spaces sets having same monitoring periodicity, the UE selects the CORESET with the highest index as described in Subclause 10.1.



However, we think that agreed behavior for RLM-RS selection in this case seems a bit strange as below.
· Search space with shorter monitoring periodicity is prioritized over search space with longer monitoring periodicity.
· We assume that typically common search spaces would have longer monitoring periodicity. As RLM is for checking the availability/coverage for basic channels such as PDCCH in CSS, prioritizing longer monitoring periodicity may be more appropriate. Otherwise, RLF may be declared due to OOS for PDCCH in USS for which beam and/or TRP may be selected in aggressive manner compared with those for CSS. As long as PDCCH in CSS is detectable, changing beam and/or TRP for USS is possible and hence RLF should not be declared in such case.
· Higher CORESET ID is prioritized over lower CORESET ID.
· In current specifications, in some procedures, lower (even lowest) CORESET ID is prioritized over higher CORESET ID such as below [5], while there would be no case where higher (or highest) CORESET ID is prioritized (except for above RLM agreements). Consistent CORESET prioritization rule across procedures may be good to simplify UE/NW implementation. In addition, monitoring RS associated with lowest CORESET-ID such as CORESET#0 is aligned with the principle of monitoring CSS for RLF as described above.
	TS38.214 Section 5.1.5 in [5]
~
For both the cases when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are configured for the UE.
~



Therefore, we propose to discuss again on the agreed behavior for RLM-RS selection in case without RadioLinkMonitoringRS and Lmax = 4.


Proposal 2: For , the UE selects the  RS provided for active TCI states for PDCCH receptions in CORESETs associated with the search space sets with the longest monitoring periodicities. If more than one CORESETs are associated with search spaces sets having same monitoring periodicity, the UE selects the CORESET with the lowest index.


4. Conclusion
In this contribution, we discussed further on the remaining issues regarding NR mobility procedure. Based on the discussion, we made following proposals. Draft CRs for each proposal are attached with this document.
Proposal 1: For measurement based on CSI-RS for mobility in paired spectrum with the same SS/PBCH block frequency of the associated SS/PBCH blocks, if periodicity of the CSI-RS for mobility is greater than 10 msec, UE may assume that the absolute value of the time difference between radio frame i between any two cells with the same SS/PBCH block frequency is less than 153600 Ts.


[bookmark: _GoBack]Proposal 2: For , the UE selects the  RS provided for active TCI states for PDCCH receptions in CORESETs associated with the search space sets with the longest monitoring periodicities. If more than one CORESETs are associated with search spaces sets having same monitoring periodicity, the UE selects the CORESET with the lowest index.
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