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Introduction
In this contribution, we further discuss some remaining issues for NR RRM/RLM and give our views. 
Discussion
Remaining issues on NR RRM
C-DRX and CSI-RS for L3 mobility
In previous meeting, the following agreements has been agreed for RRM measurement based on CSI-RS when UE is in DRX mode.

Agreements:
· 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
· FFS:
· whether CSI-RS for L3 mobility is configured only within C-DRX UE’s active time for C-DRX operation
· whether UE should not assume that configured CSI-RS resources for L3 mobility are present outside the active time
The above two FFS issues have been discussed during the past several RAN1 meetings, but there are still no consensus. In our view, CSI-RS configured for L3 mobility transmission shall be decoupled with one specific UE’s DRX operation. Firstly it is because that CSI-RS configured for L3 mobility may be shared by multiple UEs and different UEs may have different DRX configurations and different DRX on-time durations based on their actural scheduling. Therefore, when one UE is in DRX off time, other UEs may be in DRX on duration so generally CSI-RS would be transmitted for these cases and there would no CSI-RS transmission power waste for the gNB.Secondly, for UEs with long DRX cycles, occasional RRM measurement within DRX off time may be necessary especially for UEs with high mobility. Based on the above discussions, if the UE is restricted to perform RRM measurement only within its DRX on durations. Channces for RRM measurement would be limited and some chances when CSI-RS is transmitted in other UE’s DRX on durations would be wasted for this UE. Therefore, we propose that UE can assume there are CSI-RS resources for L3 mobility outside the active time.
Proposal 1: UE can assume there are CSI-RS resources for L3 mobility outside the active time.

60KHz ECP CSI-RS
When the UE is configured to use a BWP with 60KHz subcarrier spacing and when ECP is used, CSI-RS can only be configured with normal CP due to the absence of the parameter “cyclicprefix” for CSI-RS for mobility configuration based on the current RAN2 specification. In this case, the gNB can’t transmit data and CSI-RS at the same time thus it is adverse to the system efficiency. For the UE, the data and CSI-RS can’t be received at the same time which would complicate the UE’s implementation.
To solve  this issue, several methods have been proposed during RAN1#93 meeting:
Option 1: Introduce an addition of RRC parameter “cyclicprefix” for CSI-RS for mobility configuration to support 60kHz ECP CSI-RS.
Option 2: If 60kHz is configured for CSI-RS for L3 mobility in the MO and UE is configured with at least one configured DL BWP of PCell/PScell with 60kHz and ECP, UE may assume the configured CSI-RS for L3 mobility with 60kHz is ECP.
For the above two proposals, with option 1 the gNB can directly configure the UE CSI-RS with ECP if needed, thus it is the natural and straightforward scheme from RAN1’s perspective. And it is easy for the UE and gNB’s implementation. But it will involve in RRC signaling effect for the RAN2 specification thus it may be challenging to adoapt this option at the current stage.
Option 2 provides one implicit manner for the UE to determine ECP for CSI-RS. It can work well when the target CSI-RSs are from the UE’s serving cells because the numberology of the configured BWP is known for the UE.  But when other UEs in neighboring cells need to perform L3 measurement based on those CSI-RSs, those UEs in neighboring cells can’t judge whether the CSI-RSs are with NCP or ECP because there would be no BWP configuration for these UEs since those CSI-RSs are not from their serving cells.
Based on the above discussion, it is better to solve the issue by RRC singnaling manner in Rel-15. Therefore, we propose the following:
Proposal 2: introduce RRC sigaling for indication of ECP/NCP for CSI-RS.

RRM measurements for SCells without SSB
During RAN1#92bis meeting, it have been discussed whether to support SSB based RRM measurement for scells without SSB in intra-band CA case. In our understanding, to support SSB based RRM measurement for scells without SSB, RSSI measurement can be on this serving cell but the RSRP needs to be measured on other sells with SSB transmitted. This would result in RSRP and RSSI measurement within different bandwidth. It is noted that we have agreed that NR does not support different measurement BWs for SS-RSRP and SS-RSSI for Rel-15. In addition, RSRP measured from other carrier may not accurately reflect the current carrier’s signal strength especially when the carrier bandwidth is large and when the measured carrier is far from the current serving cell.
In such case, it is proposed that NR does not support SSB based RRM measurement for scells wothout SSBs.
Proposal 3:  not support SSB based RRM measurement for scells wothout SSBs.
Remaining issues on NR RLM
C-DRX and CSI-RS for RLM
For similar motivations as CSI-RS for L3 mobility as discussed above, we propose the UE can assume there are CSI-RS resources for RLM outside the active time.
Proposal 4: UE can assume there are CSI-RS resources for RLM outside the active time.

Conclusion
In this contribution, we discussed some remaining issues for NR RRM and RLM. Based on the discussion, the following are proposed.
Proposal 1: UE can assume there are CSI-RS resources for L3 mobility outside the active time.
Proposal 2: introduce RRC sigaling for indication of ECP/NCP for CSI-RS.
Proposal 3:  not support SSB based RRM measurement for scells wothout SSBs.
Proposal 4: UE can assume there are CSI-RS resources for RLM outside the active time.



