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1	Introduction
In this contribution we discuss the open items in RLM after RAN1 91bis.
Agreements in RAN1#91:
· NR support configurability of different RLM-RS types to UE for each RLM-RS

(in beam recovery failure track)
Agreement:
The BLER used for beam failure recovery reuses RLM default BLER threshold for RLM out-of-sync declaration

RAN1#90bis agreed the following:
Agreements:
· RLM-RS is undefined until explicitly/implicitly configured.
· Note: This implies that the network needs to configure the RLM-RS for UE to perform RLM


[bookmark: _Hlk494743031]2	Radio Link Monitoring in NR
2.1. Configuration of RLM-RS Resources
We still see one open discussion point in RLM topic regarding configuration of RLM-RS resources. In practise there are some overlap for the CSI-RS configuration/resources used for L3 mobility and beam management as both are intended to provide information about the UE perceived beam/link quality. I.e. UE may be configured with set of CSI-RS resources for beam management and out of that set UE is configured with beam(s) for PDCCH reception (as active TCI states). RLM-RS used for estimating PDCCH quality should reflect the quality of UE specific PDCCH reception thus it would be logical that RLM-RS configuration could follow the PDCCH beam indication as additionally, it has been agreed that for beam failure detection, only periodic CSI-RS or SSB which is spatially QCL’ed with PDCCH DMRS are used. 
When considering the relation between beam management (including beam failure detection) and radio link monitoring, both are conserned with the control channel quality, and it was agreed in RAN1#91 to use the default BLER threshold of OOS of RLM for beam failure detection. Thus it would beneficial if the RLM-RS could be configured implicitly when a beam management reference signal (BM-RS which can be either SS Block of CSI-RS) is indicated to be QCL associated with the PDCCH DMRS i.e. UE is configured with PDCCH beam that corresponds to the beam used to transmit the respective BM-RS. In this manner the RLM-RS configuration follows the PDCCH indication of beam management procedure and for radio link monitoring purposes the same reference signal would be used. Also, if RLM-RS configuration would follow the PDCCH beam indication, the BLER calculations can be shared between beam failure detection and RLM. Implicit configuration also simplifies the configuration and update of RLM-RS. 
If RLM-RS is configured to follow the PDCCH beam indication based on BM-RS it should be also consired how the deconfiguration is done e.g. when UE is configured with new (either PDCCH beam change or additional PDCCH link ) by beam management procedure the update/deconfiguration of RLM-RS should follow. In case of implicit configuration if NW switches/configures the UE with new PDCCH beam the RLM-RS is updated accordingly.
Observation 1: Implicit configuration of RLM-RS based on PDCCH beam indication simplifies the RLM-RS re-configuruation/update process. 
To allow both explicit and implicit configuration of RLM-RS UE could assume implicit configuration of RLM-RS until network overrides ( if it chooses) the configuration via explicit signaling. 

Observation 2: With explicit configuration via RRC, network can override the use of implicit configuration of RLM-RS. 
On the deconfiguration of RLM-RS, in case of beam recovery (when all the PDCCH links have been lost) the RLM-RS configuration should also be deconfigured so that there would not be misalignment between beam failure detection and radio link monitoring (i.e. based on different signals and determining different conclusion e.g. cell is out of sync but UE has still beam(s).
Based on the above discussion we propose the following:

[bookmark: _GoBack]Proposal 1: By default the RLM-RS configuration follows implicitly the configuration/activation of PDCCH beam configuration (active TCI states) of a beam management (and recovery) procedure. If network configures explicitly RLM-RS via RRC signaling, it overrides the implicit configuration based on beam management PDCCH beam indication.


2.2 RLM-RS in initial access and beam failure recovery
Before UE has RRC configuration, based on current agreements, it would not be able to perform radio link monitoring based on any reference signals. Hence as there was no concensus what would be possible candidates for the RLM-RS in the course of initial acces, there was no agreement to introduce any ‘default’ RLMRS configuration that UE would apply prior the RRC configuration.  

From system operation perspective call set-up success ratio in NR from Idle mode and RRC_Connected Inactive mode will be an important performance indicator as it is in UTRA and E-UTRA. This metric can be used for example to evaluate the service accessbility. Following the past agreement not to introduce any meachanism to recover from the issues in the call set-up procedure (i.e. prior Msg4/Msg6) may lead to prolonged time in conditions where no call can be established with negative impact to user experience. Therefore it is proposed to reconsider the option and introduce some default configuration for RLM.
As discussed in past meetings, options for ‘default’ RLM configuration could be to have it fixed or define it to be dynamic. An example of the fixed configuration would be to consider all SSBs of the cell to which UE is attempting the access but based on the current agreements on the maximum number of RLM-RS per frequency range this is not possible. For dynamic configuration, in context of initial access, the RS (SSB) to which UE associates in initial access procedure (i.e. selects and indicates by transmitting corresponding PRACH preamble) could be considered as default RLM-RS. Furthermore as it has been agreed that UE may assume that the selected SSB (to which associated RACH resources are used to transmit RACH Msg1) is QCL’d with Msg2 and also with (in case when no beam reporting in Msg3) Msg4, this would be reflected in actual PDCCH monitoring. Hence it would seem possible to determine an SSB as default. The default RLM-RS could be consired as a temporary with parametrisaton (timers and counters) based on default values in specification and network would be required to provide updated RLM-RS configuration as a part of the Connection Establishement procedure.
Proposal 2: Adopt in the specification use of the implicit configuration of RLM-RS (prior to RRC configuration) based on the selected downlink RS for Msg#1 transmission in initial access and for which UE assumes to be QCL with Msg#2/4.
UE could follow the implicit indication of RLM-RS until explicitly configured by network with new set of RLM-RS.


2.2. Number of RLM-RS Resources

Agreements:
· For value of X:
· For below 3GHz:  X = 2
· For above 3GHz and below 6GHz: X = 4
· For above 6GHz: X = [8]



In higher frequencies, above 6GHz where larger number of beams could be envisioned with different spatial coverage, larger number of RLM-RS resources may be needed as UE can be configured explicitly which DL RS to use. In case of implicit configuration, potentially lower number than current working assumption (X=8) would suffice as in this case the configuration would follow PDCCH beam. For explicit configuration larger set may need to be used to to avoid too frequent RRC based RLM-RS reconfigurations and maximum number of at least X=8 is considered..

Proposal 3: The maximum number of RLM-RS resources is at least 8. 


3	Conclusion
In this contribution we have discussed about open issues related to RLM and made some observations following and based on them following prosals.
On the configuration fo RLM-RS resource we propose:
Proposal 1: By default the RLM-RS configuration follows implicitly the configuration/activation of PDCCH beam configuration (active TCI states) of a beam management (and recovery) procedure If network configures explicitly RLM-RS via RRC signaling, it overrides the implicit configuration based on beam management PDCCH beam indication.
For the initial access and beam failure recovery we propose:
Proposal 2: Adopt in the specification use of the implicit configuration of RLM-RS (prior to RRC configuration) based on the selected downlink RS for Msg#1 transmission in initial access and for which UE assumes to be QCL with Msg#2/4.


For the number of RLM-RS resource above 6GHz we propose:
Proposal 3: The maximum number of RLM-RS resources is at least 8. 
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