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Discussion
1
Introduction
RAN2 discussed the beam failure recovery impact on the RAN2 specifications and made the following agreements.
=>
UP session can discuss whether the RA for beam recovery is in a new section of included in the existing RA text.

Agreements

1
The reception of the gNB response to beam recovery request sent on RACH is based on the monitoring of a PDCCH addressed to C-RNTI within a time duration configured by RRC.

2
Beam recovery can take place on a candidate beam (e.g. beams above threshold) with dedicated PRACH resources either associated with an SSB or CSI-RS resource.

FFS In which spec the criteria for a candidate beam for beam recovery is specified

3: 
When more than one beam is a valid candidate, it is up to UE implementation to select the beam.

FFS Whether we need to configure candidate beams for recovery with a mixture of SSB based and CSI-RS resource based beams. Any RAN1 agreement on this can be checked

FFS Behaviour in case the beam recovery attempt is not successful

FFS Whether beam recovery is supported using CBRA. 

· =>
Offline to try to progress the FFS points. (Offline discussion #18, ZTE)

=>
Stage 3 TP to capture the agreements to be discussed in UP session.
Further to the above agreements in control plane, there were following agreements in user plane

Agreements

1. Beam failure recovery using a dedicated PRACH preamble is specified in the MAC and triggered upon indication from Physical layer.  RAN2 assumes that the PHY layer does the detection of beam failure.    

2. Beam selection is specified in the MAC similar to the HO case
3. The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold.  Otherwise use contention based.  
=>
LS to RAN1 informing them of our agreements

In this document, we collect the company views on the remaining FFS points to see if a common way forward can be agreed on these aspects. 
2
Discussion
There are 4 FFS points in the agreements after the CP discussion but given the progress in UP, the following are clear:
- CBRA will be used as fallback mechanism

- beam selection is in MAC

So, we are left only with the following FFS point:

FFS Whether we need to configure candidate beams for recovery with a mixture of SSB based and CSI-RS resource based beams. Any RAN1 agreement on this can be checked
2.1
Mixture of SSB and CSI-RS resource at the same time

The relevant RAN1 agreement is copied below for reference:
	Agreement:
Specification supports the CSI-RS + SS block case for the purpose of new candidate beam identification

         The above case is configured by gNB

         Note: a dedicated PRACH resource is configured to either an SSB or a CSI-RS resource

         Following two scenarios are supported when a UE is configured with CSI-RS + SSB
–      Scenario 1: PRACHs are associated to SSBs only

o    In this scenario, CSI-RS resources for new beam identification can be found from the QCL association to SSB(s).

–      Scenario 2: Each of the multiple PRACHs is associated to either an SSB or a CSI-RS resource

         FFS: multiple SSB can be associated with the same uplink resource. 

CATT has concerns on the above agreement that it may not be an essential feature for beam failure recovery


Based on the above (red underlined) text, do companies agree that it is possible to have both SSB and CSI-RS configuration simultaneously for the UE? Are there any other agreements from RAN1 which would result in a different understanding? 

	 Do companies agree that specification (i.e. RRC) needs to enable configuration of SSB+CSI-RS (i.e. simultaneously) for beam recovery based on the above highlighted text in RAN1?

	Company
	Yes/No(please explain in comments)
	Notes/comments

	ZTE
	Yes
	

	Mediatek 
	Yes
	RAN1 does have agreed to support candidate beam identification scenario (scenario 2) in October Prague meeting. So some beams are identified by CSI-RS and some are based on SSB. 

This agreement implies that it is up to UE implementation to select either the SSB based or the CSI-RS based beam. 
Current beam selection in HO needs further revision to consider this case. 

	Qualcomm
	Yes
	In our understanding, for candidate beam identification, both scenario 1 and scenario 2 indicate that mixed configuration SSB+CSI-RS is allowed. The difference is only: the CSI-RS association is implicitly indicated through SSB+QCL in scenario 1 and mixed configuration of SSB+CSI-RS is explicit in scenario 2.

Same understanding as MediaTek that it implies that it is up to UE implementation to select either SSB or CSI-RS based beam. And we think maybe we can accordingly update the agreement 3 made in CP, i.e. When more than one beam is a valid candidate, it is up to UE implementation to select either the SSB based resource or the CSI-RS based resource. 
On update of beam selection in HO for candidate beam selection, we think we can do it after RAN1 concludes which metric X (e.g. L1 RSRP or BLER) to use.    

	vivo
	Yes
	We think this RAN1 confirm that candidate beams for recovery can be configured with a mixture of SSB based and CSI-RS resource based beams.
We also agree it can be up to UE implementation to select SSB-based or CSI-RS based beam. 

	Panasonic
	Yes
	The listed RAN1 agreements indeed allow the mixed configuration of SSB+CSI-RS. Network first provides a list of possible beams and the associated PRACH resources, and then it is up to UE implementation to pick which beam.
Consider the case where the SSB and CSI-RS beams are associated to the same PRACH resource, some additional indication may be needed for the UE to indicate its preferred beam without ambiguity while sending the BFR request. .  

	Lenovo&MotM
	Yes
	For the scenario 1, each dedicated PRACH resource is implicitly associated to SSB and CSI-RS by QCL. For the scenario 2, some dedicated PRACH resources are associated to SSB. Some are associated to CSI-RS. For above both scenarios, it is UE implementation to select beam based on either SSB or CSI-RS.

	Nokia
	Yes
	We agree that configuring both SSBs and CSI-RSes as candidate beams for beam failure recovery should be possible based on RAN1 agreement. It can also be left to UE to select the beam if multiple are above a threshold. However, we think that each of the beams is supposed to be configured with a unique PRACH resource, so the problem mentioned by Panasonic will not occur.

	Interdigital
	Yes
	We agree that, based on RAN1 agreements, configuring both SSB and CSI-RS for candidate beams is possible.

Regarding whether we need to update the procedure for the case of HO (as mentioned by some companies), this can also be considered to have a common procedure.  However, we should first determine whether the same motivation for including both CSI-RS and SSB resources exists for HO, seeing events are configured to report beam measurements on only one RS type.

	OPPO
	Yes
	Based on RAN1 agreements, it seems possible to configure both SSB and CSI-RS for candidate beams. And it should be up to UE implementation to decide which beam is selected.

	Convida Wireless
	Yes
	Yes, and it can be left to UE implementation to select the beam when more than one beam (SSB based or CSI-RS based) are valid candidate. 

Note that for the selection between SSB based beam versus CSI-RS based beam, RAN2#100 UP session has agreed that beam selection is specified in the MAC similar to HO case but for the HO case, it was decided earlier (RAN2#99) the following: “Simultaneously including in the mobilityControlInfo a dedicated RACH configuration associated with SS-Block and a dedicated RACH configuration associated with CSI-RS is not supported”. 

So either current agreement on beam selection during HO needs to be revisited or UP session agreement on beam selection during beam failure recovery should be updated to clarify that it can be left to UE implementation to select either the SSB based or the CSI-RS based beam.

Note: Also share the same view as Nokia that the case mentioned by Panasonic can be avoided by proper PRACH resource configuration by the network.




3
Conclusion and proposals

All the companies that responded agree that the specification (i.e. RRC) needs to enable configuration of SSB+CSI-RS (i.e. simultaneously) for the purpose of new candidate beam identification. 

Proposal 1: For beam recovery purposes RRC signalling allows the case of configuring both SSB + CSI-RS (i.e. simultaneously) for new candidate beam identification (note that the case where only one of SSB or CSI-RS resource is configured is not precluded – i.e. this is network configuration).
Proposal 2: When more than one beam is a valid candidate, it is up to UE implementation to select either the SSB based resource or the CSI-RS based resource.
Note: Proposal 2 is a clarification of the agreement already made (i.e.: “When more than one beam is a valid candidate, it is up to UE implementation to select the beam.”) 
