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Introduction
RAN1 made the agreement regarding the configuration/update of BFD RS set during the RAN1#108 meeting [1].
	Agreement
Support to configure/update explicit BFD -RS set by RRC signaling and MAC CE signaling



This new feature especially for the new MAC CE enabling update of BFD-RS set so far has not been discussed in RAN2, so first RAN2 need to know what is the intention of this feature. Based on the detail functionality, RAN2 determine if the new functionality is needed and if needed, how to support it i.e. RRC signaling and MAC CE design.
In this contribution, we discuss the detail impacts on the configuration/update of BFD RS set by RRC and MAC CE.
Discussion
Since above RAN1 agreement was made very late, RAN2 need to know what is the intention of introducing the new BFD RS update MAC CE i.e. which scenario is the motivation of this feature.
Required operation for BFD-RS set update MAC CE

From our understanding, Rel-15/16 TCI state framework have multiple steps: RRC configuration, MAC CE/DCI signaling for TCI state activation. In release 17, similar framework is used for TCI state framework including unified TCI state framework. If we only have RRC configuration of BFD RS set for multiple TRPs, the BFD RS set can only be updated by RRC signaling. However, some cases this modeling is not fully optimized, see the example: 
· If CORESET TCI state is updated by MAC CE/DCI, the previously configured BFD RS(s) by RRC have no meaning because RRC configured BFD RS is not associated with the new TCI state. It should be updated but it requires RRC reconfiguration.
· So, new MAC CE can update BFD RS update without RRC reconfiguration. It means that the new MAC CE reduces the interruption time compared with RRC reconfiguration. 
Based on above assumption, we think the following feature will be needed:
· RRC configures many candidate of BFD RS resources (e.g. 64 RSs) per BFD RS set by RRC. (at most two BFD RS resources per set can be activated based on UE feature/capability)
NOTE that the maximum number of BFD-RS to be activated is two (maxNrofBFDResourcePerSet-r17 =2) based on UE feature list provided by RAN1.
· Then the new BFD RS update MAC CE can indicate one or two BFD-RS resource(s) from the candidate BFD RS resources in each BFD-RS set.
However, it is not clear if the above interpretation is correct based on the current RAN1 input. 
· maxNrofCandidateBeams-r17 is 64
· maxNrofBFDResourcePerSet-r17 is said in LS 64 but feature discussion might indicate just max 2 per set.
RAN2 first need to determine whether this new feature would be introduced in Rel-17 because time to discuss the detail procedure and MAC CE design is limited in Rel-17. In addition, RRC configuration/update of BFD RS set is working without the new MAC CE but it cannot meet the performance in terms of latency.
Proposal 1: RAN2 to determine whether the new BFD-RS set update MAC CE is introduced in this release or the next release.
RRC signalling and MAC CE design

From the latest outcome of UE feature discussion, maxNrofBFDResourcePerSet-r17 is indeed set to 2. However, this number may need to be changed to 64 if a new MAC-CE is introduced based on RAN1 discussion. RAN2 requires the confirmation of RAN1 decision on this issue.
Proposal 2: maxNrofBFDResourcePerSet-r17 need to be changed to the new value (e.g. 64) if the new MAC CE is introduced.
In addition, it is also needed to check the current RadioLinkMonitoringRS-Id is enough for the new feature. It may require the new id space to cover the candidate of BFD RS(s) in the BFD RS set. For example, the new RadioLinkMonitoringRS-Id-r17 covers at most 64.
Proposal 3: RAN2 determine whether the new RadioLinkMonitoringRS-Id-r17 which covers at most 64 is needed or not.
For the new MAC CE format, we provide the example in Fig 1 which include all features what we addressed in this contribution. 


Fig 1. New BFD-RS set update MAC CE format
· BFD RS set ID: if this field is set to 0 then following octet(s) including BFD RS ID(s) is/are for the TRP 1, else if this field is set to 1 then following octet(s) including BFD RS ID(s) is/are for the TRP 2.
· T: this field indicate whether one or two BFD RS ID(s) is indicated.
· BFD RS ID: this field indcates the BFD RS ID configured by radioLinkMonitoringRS-Id-r17 in TS 38.331 for the BFD RS set
Proposal 4: RAN2 adopt the new MAC CE format in Fig 1 if the new BFD-RS set update MAC CE is introduced.
Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: RAN2 to determine whether the new BFD-RS set update MAC CE is introduced in this release or the next release.
Proposal 2: maxNrofBFDResourcePerSet-r17 need to be changed to the new value (e.g. 64) if the new MAC CE is introduced.
Proposal 3: RAN2 determine whether the new RadioLinkMonitoringRS-Id-r17 which covers at most 64 is needed or not.
Proposal 4: RAN2 adopt the new MAC CE format in Fig 1 if the new BFD-RS set update MAC CE is introduced.
References
Chair’s Notes RAN1#108-e.
image1.emf
R BWP ID Serving Cell ID

BFD 

RS set 

ID

R

R BFD RS ID 1

...

T

R BFD RS ID 2

R BFD RS ID 1

R BFD RS ID 2

R

R

R

R

R R R R R

BFD 

RS set 

ID

R T

R R

R R R


Microsoft_Visio_Drawing.vsdx
R

BWP ID
Serving Cell ID
BFD RS set ID
R
R
BFD RS ID 1
...
T
R
BFD RS ID 2
R
BFD RS ID 1
R
BFD RS ID 2
R
R
R
R
R
R
R
R
R
BFD RS set ID
R
T
R
R
R
R
R



