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1	Introduction
In this contribution we discuss on the remaining details on beam recovery after RAN1#92bis. This contribution is an update of R1-1805140.

2	Discussion 
2.1 Implicit configuration of RLM-RS
RAN2 made the following agreement in RAN2#101:

Agreements

1	Introduce one list of RSs and indicate for each whether it is used for beam- and/or cell-RLM. 

1a	If no RSs are provided for Beam-Monitoring, the UE performs Beam-Monitoring based on the TCI-State for PDCCH (as agreed by RAN1)

2	If no RSs are provided in this list at all (neither for Cell- nor for Beam-RLM), the UE performs Cell-RLM based on TCI-State of PDCCH 

Based on RAN2 agreement, and similarly as already specified for beam failure detection, the RLM-RS configuration follows the TCI state configuration of PDCCH implicitly if the list of RLM-RS resource is not explicitly provided. To continue the discussion the RAN1#92bis meeting, the agreement 2 needs to be captured into 38.213. 


Agreements in RAN1 #92bis:
Further clarification of RAN2 agreement (will require additional physical layer text proposals):
Working assumption: If the TCI-states refer to CSI-RS for tracking, it is up to UE to select a NZP-CSI-RS resource from the configured resources for CSI-RS for tracking for RLM
FFS on the UE behavior when TCI-states indicate a combination of SSB, CSI-RS, and CSI-RS for tracking
One open issue discussion related to the implicit RLM-RS configuration if the activated TCI state refers to combination of SSB, CSI-RS and CSI-RS for tracking. In our view the down selection procedure should go as follows: 1) Only one of the RS (source RS) can have the type-D QCL configured and that RS should be selected implicitly as RLM-RS. 2) If the type-D QCL is not configured for any of the RS in the TCI state, UE should the any periodic RS for the implicit RLM-RS.



Furthermore, in case the implicit RLM-RS configuration is used and the activated TCI state (or selected RLM-RS based on type-D QCL) refers to aperiodic/Semi-persistent CSI-RS, the UE behavior should be defined, since the radio link monitoring should be performed periodically. In case the TCI state of PDCCH refers to aperiodic or semi-persistent CSI-RS, TCI state with periodic source RS, should be given by qcl-InfoPeriodicCSI-RS in NZP-CSI-RS-Resource. In this case it is proposed that UE selects the source RS of the activated TCI state given by qcl-InfoPeriodicCSI-RS to be used as RLM-RS, when the source RS is a periodic signal. 

These above issues are reflected in the text proposal in Annex A.

Proposal 1: Adopt the text proposal in Annex A to 38.213, Radio Link Monitoring.

2.2 Interaction between RLF and BFD and BFR
Agreement from RAN2 #101bis:

Agreements:
1:	No aperiodic indication of a successful beam recovery will be reported to RRC.
2:	BFR failure will result in a RACH failure reported to RRC and will trigger RRC to perform either re-establishment or SCG failure. This is already the behaviour according to the current MAC and RRC specs (nothing extra to specify)

RAN2#101 made the decision of not supporting aperiodic indication upon successful beam failure recovery. Also, the aperiodic indication based on that RACH failure when maximum number of RACH attempts has been made for beam failure recovery, MAC notifies RRC which then trigger already specified actions. Thus, we see that RAN1 does not need to discuss this issue any further.   
Proposal 2: RAN1 does not define any additional aperiodic indications for BFR than already agreed by RAN2
 
2.3 RLM procedure and configuration related to multiple BWP 
When the UE switches bandwidth part

2.4 RLM-RS vs. PDCCH DMRS
[bookmark: _GoBack]In case of implicit configuration, the RLM-RS is QCL’d with PDCCH DMRS. When network determines,  the RLM-RS with explicit configuration, the resource selection is under the control of the network. Hence, whether QCL RLM-RS would be QCL with the PDCCH DMRS e.g. in strict sense, depend on the spesific deployment. So as currently it is possible for network to configure different signals for radio link monitoring and beam failure detection and that flexibility should be kept. Specification does not prevent network to explicitly configure the RLM-RS to have the QCL assumption with PDCCH DMRS.  
Proposal 3: With explicit configuration, network can select any downlink RS to be indicated as RLM-RS, but it should not be mandated.
2.5 On the WA of the total number of failure detection RS
The total number of RLM-RS and BFD resources was discussed in RAN1#92bis in the context of RAN2 LS response and following agreement was made, containing working assumptions for the total numbers:
	Agreements:
· To reply the LS from RAN2 in R1-1803577
Answer 1:
· The maximum number of BFD-RS(s) is 2 per BWP. 
· The maximum number of RLM-RS(s) and BFD-RS(s) should depend on whether same RS(s) is shared between RLM and BFD. The maximum number of unique RS(s), each RS using different set of resources, for both RLM-RS(s) and BFD-RS(s) are:
· X RS(s) per BWP for below 3 GHz,
· X=2(working assumption)
· Y RS(s) per BWP for above 3 GHz and below 6 GHz,
· Y=6 (working assumption)
· Z RS(s) per BWP for above 6 GHz,
· Z=8(working assumption)
· where maximum number of BFD-RS(s) is 2 RSs per BWP and maximum number of RLM-RS(s) is 2 RSs per BWP for below 3 GHz, 4 RSs per BWP for above 3 GHz and below 6 GHz, 8 RSs per BWP for above 6 GHz. 
· Please note that support of 8 RLM-RSs and 2 BFD-RS for above 6 GHz is feasible if the 2 BFD-RS are a subset of 8 RLM-RSs.

Answer 2:
· Yes. They can be completely orthogonal, depending on NW configuration.


Draft reply LS to x3577 in R1-1805718, which is approved with final LS in R1-1805761




Further considering this agreement, it would seem that the proposed values for Y and Z could be sufficient for the system operation. For X, i.e. at below 3GHz deployments, it is not completely evident, whether there is any particular issue for the UE to support, higher value, i.e. X=4. Extending this value would enable independent behaviour of these to process, if so desired, similar to 3GHz to 6GHz range.
Proposal 4: Confirm the working assumption for maximum number of RLM-RS and BFD-RS on value of Y and value of Z, but reconsider whether the value of X (i.e. below 3GHz) could be increased to 4.
3	Conclusions
Proposal 1: Adopt the text proposal in Annex A to 38.213, Radio Link Monitoring.

Proposal 2: RAN1 does not define any additional aperiodic indications than already agreed by RAN2
Proposal 3: With explicit configuration, network can select any downlink RS to be indicated as RLM-RS, but it should not be mandated.
Proposal 4: Confirm the working assumption for maximum number of RLM-RS and BFD-RS on value of Y and value of Z, but reconsider whether the value of X (i.e. below 3GHz) could be increased to 4.
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Annex A. Text Proposal for 38.213 on Radio Link Monitoring
=== Text Proposal Starts 38.213 v15.1.0. === 

5 Radio Link Monitoring
--- parts that are not affected are omitted ---

A UE can be configured for each SpCell [11, TS 38.321] with a set of resource indexes for radio link monitoring by higher layer parameter RadioLinkMonitoringConfig RLM-RS-List. The UE is provided by higher layer parameter failureDetectionResources RLM-RS an association between a resource index, from the set of resource indexes, with either a CSI-RS resource configuration or a SS/PBCH block. For a CSI-RS resource configuration, the UE is provided a corresponding index by higher layer parameter csi-RS-IndexRLM-CSIRS. The higher layer parameters CSI-IM-RE-pattern, CSI-IM-Resource, CSI-IM-ResourceId, CSI-IM-timeConfig, CSI-IM-FreqBand, CSI-IM-ResourceMapping, and Pc_SS in the CSI-RS configuration are not applicable. In CSI-RS resource configuration, a UE expects to be provided only ‘No CDM’ from higher layer parameter CDM-Type, only ‘1’ and ‘3’ from higher layer parameter density, and only ‘1 port’ from higher layer parameter nrofPorts [6, TS 38.214]. For a SS/PBCH block, the UE is provided a corresponding index by higher layer parameter ssb-Index RLM-SSB. 
If the UE is not provided with higher layer parameter RadioLinkMonitoringRS list for the purpose of radio link monitoring, the UE determines the set of failureDetectionResources to include SS/PBCH block indexes and CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by the active TCI states for respective control resource sets that the UE is configured for monitoring PDCCH. 
If the activated TCI state refers to combination of more than one resource index, UE determines the set of failureDetectionResources to include the RS that has the type-d QCL configured. If the type-d QCL is not configured for any of the RS in the TCI state, UE selects any periodic RS to be included.
If the activated TCI state refers to the aperiodic or semi-persistent CSI-RS, UE determines to include the periodic source RS of the TCI state given in NZP-CSI-RS-Resource to the set of failureDetectionResources.
--- parts that are not affected are omitted ---
=== Text Proposal Ends 3
8.213 v15.1.0 === 


