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Introduction
In RAN2#99bis meeting in Prague, the following have been agreed concerning RLM and RLF triggering in NR: 
Agreements
1	RLF detection will be specified for NR in the RRC spec (as in LTE)
2	For Dec 17, RLF will be based on the periodic IS/OOS indications from L1 (i.e. this is same frame work as LTE)
And a TP for RLM has been agreed in R2-1712009. RLM for NR is almost complete. However, considering the concept of BWP, there are still some remaining issues need to be solved for EN-DC work (December deadline) even though RAN2 agreed that RRC timers and counters related to RLM are not reset when the active BWP is changed. 


[bookmark: _Ref178064866]Discussion
Here are listed BWP and RLM related agreements from RAN1:
Agreements:
· The IS/OOS threshold pair index to be used by a UE is explicitly indicated by RRC
· IS/OOS threshold pair index corresponds to a specific IS/OOS threshold pair (to be defined by RAN4)
· FFS on default IS/OOS threshold pair index
Agreements:
· RLM-RS based on CSI-RS can be separately configured from CSI-RS for BM.
· Framework for signaling CSI-RS for RLM would use the same signaling framework for signaling CSI-RS for BM.
· FFS: additional updates of CSI-RS for RLM based on updates of CSI-RS in BM
· Note: Network can choose to re-use of some or all of CSI-RS resources for BM for CSI-RS for RLM.
Agreements:
· Discuss further offline on the maximum # of indicated CSI-RS resources & SS blocks to be used for RLM 
· In case of SS/PBCH block based RLM, the RLM-RS resources are UE-specifically RRC configured, where among L SS Blocks for a given frequency band, each SS block to be used for RLM can be individually indicated
· FFS signalling details (e.g., via bitmap, via SS block index)
· Note: this depends on the max # of SS blocks for RLM
· 
Agreements:
· NR supports configuration of at most X number of RLM-RS (CSI-RS and/or SSB) resources for a UE
· final value of X to be determined in the next meeting and (X <= [8])
· Note: in the deployment scenario where BM is needed, the BM processing and reporting are a pre-requisite for the network to select up to X RLM-RSs.
· FFS: whether to have different number for sub 6 and above 6 GHz

Agreements:
· For guidance for RAN4 testing & requirement purposes:
· UE may assume that configured RLM-RS and the “hypothetical” DMRS of the “hypothetical” PDCCH for RLM has QCL relationship with respect to spatial, average gain, delay and Doppler parameters.
· Draft LS in R1-1719216, which is endorsed and approved in R1-1719218

BWP impact on RLM

Although this is more on RAN1 territory, there are impacts RRC configuration of the RLM RS. As agreed in RAN1, either SSB or CSI-RS or both can be configured as RLM RS and there can be at most X RLM RS configured for the UE. If only SSB resources are configured as RLM-RS, RAN2 needs to consider how UE monitors the RLM-RS if it is not on UEs active BWP.
This means when there is no SSB within current active BWP, UE has to switch to the BWP with SSB for RLM purpose. This is also the case for RRM measurement. That is, when UE need to do serving cell RRM measurement, and if SSB is not within active BWP, then UE need to switch to the BWP with cell-defining SSB for RRM measurement. According to RAN1, measuring on a RS not within UE active BWP means a gap is needed. 
[bookmark: _Toc498657284]For SSB based RLM, RLM is in the BWP with cell-defining SSB. 
[bookmark: _Toc498657285]RLM is carried in measurement gap when active BWP does not have cell-defining SSB. 
The situation is similar, if only one or few BWP(s) is configured with RLM-RS. IN fact the, UE needs to measure RLM from the designated BWP. There are two option for how to do RLM when there are multiple BWP configured:
Option1. Monitoring the current active BWP all the time. 
Option 2. Monitoring RLM designated BWP(s).

For CSI-RS based RLM, each active BWP can be configured with CSI-RS. Therefore, it is quite natural that RLM is in the active BWP all the time.
[bookmark: _Toc498657286]For CSI-RS based RLM, RLM can always be in active BWP.
Since both SSB based and CSI-RS based RLM need be supported, we therefore propose
[bookmark: _Toc498087421][bookmark: _Toc498657288]Both RLM in active BWP and RLM in designated BWP (Option1 and Option2) should be supported and which one to choose depends on how RLM-RS(s) are configured for the UE.
As SSB based RLM is not BWP dependent, the configuration of RLM related parameters can be at cell level. While as CSI-RS based RLM is BWP dependent, UE need to know the CSI-RS resource to monitor in active BWP, therefore, besides some common parameters e.g. timers and constants that are shared by different BWP, there should be some BWP specific RLM configuration, e.g. where is the CSI-RS resource to monitor.
[bookmark: _Toc498087422][bookmark: _Toc498657289]CSI-RS based RLM includes both cell group and BWP specific configuration. 




Conclusion
[bookmark: _In-sequence_SDU_delivery]In section 2 we made the following observations:
Observation 1	For SSB based RLM, RLM is in the BWP with cell-defining SSB.
Observation 2	RLM is carried in measurement gap when active BWP does not have cell-defining SSB.
Observation 3	For CSI-RS based RLM, RLM can always be in active BWP.

Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	Both RLM in active BWP and RLM in designated BWP (Option1 and Option2) should be supported and which one to choose depends on how RLM-RS(s) are configured for the UE.
Proposal 2	CSI-RS based RLM includes both cell group and BWP specific configuration.
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