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1. Tuesday offline discussion summary

In Monday evening’s online session, the following BFR issues were discussed without conclusion yet. In this section, further discussions are suggested based on the issues captured in MIMO chairman’s note.

Proposal in Section 3..1.2
For further discussion
· Alt 1): When q0 is explicitly configured as failureDetectionResources, the UE shall one-to-one map activated TCI states of configured CORESETs to NZP CSI-RS resources in q0 in an increasing order of controlResourceSetId and NZP-CSI-RS-ResourceId.

· Alt 2): There is no mapping between explicitly configured RS(s) for beam failure detection and the configured CORESET(s)

· vivo, LGE, ZTE, Samsung, QC, CATT
During offline discussion, the following 3 alternatives are summarized. The conclusion was current spec can work without modification.
Down-select between the following alternative:

· Alt 1): When q0 is explicitly configured as failureDetectionResources, the UE shall one-to-one map activated TCI states of configured CORESETs to NZP CSI-RS resources in q0 in an increasing order of controlResourceSetId and NZP-CSI-RS-ResourceId.

· Supported by Ericsson, HW, Intel

· Alt 2): UE monitor all RSs in q0 in active BWP if q0 is explicitly configured. TP below
· LGE, Samsung, ZTE, Ericsson, CATT, ITRI
· Alt 3): no changes

· HW, QC, Samsung, IDC, ITRI, LGE
New proposal in Section 3..1.2
Possible Agreement
UE shall only monitor the RS in set q0 configured in active BWP(s) for beam failure detection

· The above applies only if q0 is configured explicitly

· UE does not expect the RS in q0 to be in the inactive BWP

Proposal in Section 3..1.3
Possible Agreement
In case of implicit configuration of BFD set q0, if there are two RS indices in the RS set indicated by TCI states for CORESETs, at least the RS indices associated with QCL type D in the RS sets indicated by TCI states for CORESETs are used for beam failure detection 

· 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 beam failure detection
Possible Agreement
In case of implicit configuration of BFD set q0, if there are two RS indices in the RS set indicated by TCI states for CORESETs, only the RS indices associated with QCL type D in the RS sets indicated by TCI states for CORESETs are used for beam failure detection. should be adopted as beam failure detection RSs
The following offline proposal was made during offline discussion.

Offline proposal: Down-select from the following alternatives

Alt 1): In case of implicit configuration of BFD set q0, if there are two RS indices in the RS set indicated by TCI states for CORESETs, at least the RS indices associated with QCL type D in the RS sets indicated by TCI states for CORESETs are used for beam failure detection 

· With spec impact

· Supported by QC

Alt2):In case of implicit configuration of BFD set q0, if there are two RS indices in the RS set indicated by TCI states for CORESETs, at least the RS indices associated with QCL type D in the RS sets indicated by TCI states for CORESETs are used for beam failure detection 

· Without spec impact

· Supported by: LGE

Alt3): In case of implicit configuration of BFD set q0, if there are two RS indices in the RS set indicated by TCI states for CORESETs, only the RS indices associated with QCL type D in the RS sets indicated by TCI states for CORESETs are used for beam failure detection. 
Supported by: Intel, Ericsson, ZTE, Samsung, OPPO, HW, vivo
Proposal in Section 3..2.1
Possible Agreement
The CORESET associated with explicitly configured SearchSpace-BFR is not configured with TCI-StatesPDCCH
Offline agreement: down-select from the following two alternatives
· Alt1):UE shall ignore configured TCI state for CORESET associated with SearchSpace-BFR, if configured.

· Alt2): UE is not expected to be configured with TCI state for CORESET associated with SearchSpace-BFR.

Offline agreement

· If either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, UE assumes contention-free PRACH BFR is not performed. 

· In this case, SearchSpace-0 or CORESET-0 is not used for monitoring contention-free PRACH BFR response.

· If either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, UE can still perform contention-based PRACH BFR based on configuration.
· Send LS to RAN2
The following proposal from Section 3..4 was discussed. The conclusion is to discuss it after BWP/MIMO joint session, if needed.

Offline proposal: 

Any ongoing BFR procedure on an active BWP is terminated when BWP switching occurs based on NW indication.
Offline proposal:

· After receiving gNB response but before PDCCH TCI reconfiguration/activation:

· Alt 1): only CORESET-BFR

· QC,OPPO, Samsung, Intel, Nokia, ZTE, HW, Lenovo, Motorola Mobility

· Alt 2): CORESET-BFR and CORESETs configured before BFD

· LGE, CATT, Ericsson, InterDigital

Offline conclusion: After receiving gNB response but before PDCCH TCI reconfiguration/activation, CORESET-BFR and CORESETs configured before BFD

2. Introduction 

In the following sections, remaining issues from companies’ contribution for AI 7.1.2.2.4, RAN1#93 meeting are summarized. 
3. Remaining issues
3..1. Beam failure detection (BFD) 
3..1.1. +CORESET-0 beam failure detection

Agreements (RAN1 #92bis):
· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH

· Solutions FFS

· For the broadcast PDCCH, it is up to UE which common search space to monitor based on which SSB in both connected, in-active, and idle modes

· Unicast PDSCH can be scheduled by a DCI associated with the CORESET #0

In previous meeting, CORESET-0 is agreed to schedule unicast PDSCH. This creates an issue on whether CORESET-0 should be included in q0 set for beam failure detection. The following proposals are observed:

HW:

· When CORESET#0 is associated with Type 3-PDCCH common search space, the RS used for spatial QCL indication for CORESET#0 should be included in beam failure detection resource set.
vivo:

· CORESET #0 needs to be monitored in BFD procedure if it is reconfigured with TCI state.
Samsung:
· If CORESET#0 is used for unicast PDSCH, the UE shall include CORESET#0 in PDCCH beam failure detection
QC:
· When CORESET 0 is in active BWP, it should be considered for monitoring PDCCH in beam failure detection
Companies that provide their view on this suggest to monitor CORESET-0 for BFD. Currently, it seems that the following alternative summarize the proposals: 
Whether or not CORESET-0 should be included for PDCCH BFD:
· Alt 1): if CORESET-0 is configured and activated with TCI state and is in active BWP, UE shall include CORESET-0 in PDCCH BFD when no explicit configuration of BFD RS is performed
· vivo, HW, Samsung, QC, Intel, OPPO, Nokia, ZTE, CATT, Ericsson
· FFS: Only SSB index is able to be configured in TCI state

· YES: Intel, OPPO, QC

· NO: ZTE, Samsung

· FFS: further constraint that UE include CORESET-0 in PDCCH BFD set only when it is associated with

· C-RNTI: QC

· USS and/or Type 3 CSS

· Samsung: Any CORESET with configured TCI state shall be monitored for BFD.  We do not need to use DCI formats or search space to restrict which one shall be monitored or not. The Tx beam is defined per CORESET. If TCI state is configured for one CORESET, we shall monitor that configured TCI state.

· Alt 2): Explicit TCI configuration for CORESET-0 is not supported and CORESET-0 can be used for receiving BFRQ response. 
· LGE

	company
	comments

	Intel
	Support Alt1 with the following update. The TCI state could be optional, so it is better not use the word “reconfigured”. Further, we should clarify that CSI-RS should not be configured for CORESET0, as CORESET0 could be shared by multiple UEs and it should be QCLed with its configured SSB index.
· If CORESET-0 is reconfigured with TCI state and is in active BWP, UE shall include CORESET-0 in PDCCH BFD

· UE shall expect only SSB index is able to be configured in TCI state for CORESET0



	LGE
	We are fine to reuse CORESET-0 for BFRQ response reception. However, we failed to find a reason to allow explicit configuration of TCI state for CORESET-0 because spatial QCL reference can be found implicitly at CORESET-0 by the PRACH transmission and RAR reception procedure, i.e. the SSB which the UE selected for PRACH transmission is the spatial QCL reference for CORESET0, which is already specified for message 2 and 4 and it may also be extended even when a USS is configured at CORESET-0. More importantly, the CORESET-BFR should not have an explicit TCI configuration as CORESET-0 so that we prefer to support reusing CORESET-0 but not allowing explicit TCI configuration for CORESET-0. 
Based on discussion above, we support Alt 2 added above.

	OPPO
	Both Alt.1 and the modified version from Intel are OK for us

	Nokia
	If UE is configured and activated with TCI state for CORESET#0, it is included in the BFD-RS set.  

	ZTE
	Support Alt-1. 

If CORESET#0 is configured with TCI states, the restriction that only SSB can be configured in TCI state sounds NOT to be necessary, considering the fact that TCI state is used to determine UE receive beam for its associated USS generally, which is NOT different from USSs in other CORESETs. 

	Samsung
	Support Alt-1

If CORESET#0 is configured with TCI states, that implies CORESET#0 is used for unicast transmission and a UE-specific search space will be configured in associated with it.  If the beam used for CORESET#0 is failed, the UE shall notify the gNB.

Have the same understanding as ZTE: it is not necessary to limit only SSB in the TCI states for CORESET#0.  The beam used on SSB is wide beam but it is preferable to use narrow beam on CORESET#0 when used for unicast transmission. Therefore, both SSB and CSI-RS can be used.

“Being able to use narrow beam of CSI-RS on CORESET#0” is the only one motivation for configuring TCI state on CORESET#0, where it makes more sense to use narrow beam for unicast transmission. If we only use SSB on CORESET#0, then configuring TCI state is not necessary. There are some other method without spec update to support that.
If CSI-RS is configured to CORESET#0, the narrow beam can be used for unicast transmission and the UE can obtain the configuration of CORESET#0 based on the SSB that is QCLed to the configured CSI-RS.

	Qualcomm
	Support Alt-1 but with the change that if CORESET-0 is used to monitor C-RNTI in active BWP, UE shall include CORESET-0 in PDCCH BFD. 
Agree with LGE’s point that CORESET 0’s QCL is implied by associated SSB. My understanding is that reconfiguring CORESET-0 TCI here essentially means reconfiguring associated SSB. 


	Huawei, HiSilicon
	Assuming TCI state is configured for CORESET-0, if CORESET-0 is associated with broadcast SS only, there is still no need to monitor CORESET-0 for BFD. CORESET-0 should be included for BFD at least when it is associated with unicast search space. Furthermore, though there is a ‘common’ in its name, Type-3 CSS will be used to carry UE-specifically configured SFI/INT-RNTI, which is quite important for proper reception (i.e., slot format, pre-emption). For this reason, when CORESET-0 is associated with Type-3 CSS, it should be included when forming BFD RS set as well. 

Support Alt1 with the following update:
if CORESET-0 is configured with TCI state and is in active BWP, UE shall include CORESET-0 in PDCCH BFD, when it is associated with an USS and/or a Type-3 CSS

	CATT
	We are fine with Alt-1 assuming this is only when q0 is not explicitly configured (which seems straightforward but we just want to clarify).

	Ericsson
	If CORESET #0 is configured with TCI states, and no explicit configuration of the BFD RS is performed, the UE should monitor the RS associated with activated TCI stats of CORESET #0

	
	


3..1.2. sQCL assumption for explicitly configured BFD set

There are discussions on spatial QCL assumption on BFD set q0 when it is explicitly configured in failureDetectionResources. Concerns show that current specification may be ambiguous at least on sQCL assumption of BFD RS w.r.t. TCI states of PDCCH DMRS ports.
HW:

· When q0 is explicitly configured, the mapping relationship of activated TCI states of configured CORESETs in an increasing order of controlResourceSetId to CSI-RS resources in an increasing order of NZP-CSI-RS-ResourceId should be captured
vivo:
· For the case RS with QCL type D is not on the same BWP as the CORESET, UE expects explicitly configured q0 that contains RS QCL’ed with the CORESET in the same BWP.  
Ericsson:
· Clarify that the UE evaluates the radio quality for all elements in the set 
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· When NZP CSI-RS resources are explicitly configured as failureDetectionResources, the UE shall assess the radio link quality using the QCL assumptions of the activated TCI states of the monitored search spaces. The UE uses the TCI state of the CORESET with the lowest controlResourceSetId for the NZP CSI-RS resource with the lowest NZP-CSI-RS-ResourceId and the TCI state of the CORESET with the highest controlResourceSetId for the NZP CSI-RS resource with the highest NZP-CSI-RS-ResourceId.
Proposed alternatives include:

· Alt 1): When q0 is explicitly configured as failureDetectionResources, the UE shall one-to-one map activated TCI states of configured CORESETs to NZP CSI-RS resources in q0 in an increasing order of controlResourceSetId and NZP-CSI-RS-ResourceId.
· HW, Ericsson, Intel, 
· Alt 2): UE expects explicitly configured q0 that contains RS is QCL’ed with the CORESET in the same BWP by gNB implementation
· vivo, LGE, ZTE, Samsung, QC, CATT
As there are only a few companies expressing their view on the issue, further discussion is needed for clarification
Proposal 1: Down-select between the two alternatives above.
	company
	comments

	Intel
	Support the first proposed alternative.
“When q0 is explicitly configured as failureDetectionResources, the UE shall one-to-one map activated TCI states of configured CORESETs to NZP CSI-RS resources in q0 in an increasing order of controlResourceSetId and NZP-CSI-RS-ResourceId.
”

	LGE
	We are not sure whether or not this issue is valid. Fundamental question is that why do we need mapping between the configured RSs and actually configured CORESETs for “hypothetical” BLER estimation? 

	ZTE
	Not support any spec impact related to mapping approach. This is up to gNB configuration. 

We have a clear agreement that up to 2 CSI-RS resource can be configured through higher layer parameter failureDetectionResources, and these DL RSs should be QCLed with PDCCH CORESET(s). It is enough, especially taking into account these up to 2 RS can be configured with TCI states through RRC signaling as normal CSI-RS QCL configuration. We do not see any necessity of specifying the mapping approaches. 

	Samsung
	Same to ZTE and LGE, we do not see the mapping is necessary. 
When configured q0, the the UE can just measure the CSI-RS resouces in q0 and the qcl_infor configured to each CSI-RS resource can provide all the information the UE needs to measure the BLER. 

Furthermore, the power offset 0dB between q0 and PDCCH has been specified. No more information is needed.

	Qualcomm
	In 213, UE assesses radio link quality with RS QCLed with monitored PDCCH. We think this mapping is sufficient. 

	Huawei, HiSilicon
	Fine with the wording suggested by Intel. 

In our view, the current description is unclear about QCL assumption when there are multiple CSI-RS in q0. For instance, gNB transmits CSI-RS #0 and #1 with QCL assumption associated with CORESET #0 and #1, respectively. Without a clear mapping relationship, UE may receive CSI-RS #0 and #1 with the QCL assumption associated with CORESET #1 and #0, respectively. To avoid mismatch, it is necessary to define such mapping relationship.

	CATT 
	We currently do not see the need to define a mapping rule but are open to further discussion if a clear benefit can be shown or otherwise the system is broken.

	Ericsson
	Agree with Intel, Huawei: there is a need to modify the specification to align with agreements: currently, the UE is allowed not to monitor the explicitly configured RSs.

	
	


3..1.3. +Multiple RSs in TCI-state of implicitly configured BFD set.

When BFD set q0 is implicitly configured, RSs indicated by an associated TCI-state can be more than 1. In this case, clarification is needed on which RS should be used for BFD evaluation. During RAN1#92bis online/offline discussion, most of companies prefer to have RS indices associated with QCL type D in the RS sets indicated by TCI states for CORESETs adopted as beam failure detection RSs, while one company would like to keep the other RS as BFD RS per UE implementation.
In RAN1#93 contributions, the following is proposed:

ZTE:

· Use RS indexes with respect to spatial Rx parameter in the RS sets indicated by the TCI states for respective control resource sets as BFD RSs
· TP: “If the UE is not provided with higher layer parameter failureDetectionResources, the UE determines the set 
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 to include SS/PBCH block indexes and periodic CSI-RS resource configuration indexes with same values as the RS indexes with respect to spatial Rx parameter in the RS sets indicated by the TCI states for respective control resource sets that the UE uses for monitoring PDCCH. The UE expects single port RS in the set 
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vivo:
· When failureDetectionResources is not configured, the RS indexes associated with QCL type D in the RS sets indicated by TCI states for CORESETs on active BWP of the current cell should be adopted as beam failure detection RSs.
· TP: “If the UE is not provided with higher layer parameter failureDetectionResources, the UE determines the set 
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 to include SS/PBCH block indexes and periodic CSI-RS resource configuration indexes with same values as the RS indexes associated with QCL type D in the RS sets indicated by the TCI states for respective control resource sets on active BWP of the current cell that the UE uses for monitoring PDCCH. The UE expects single port RS in the set 
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Ericsson:

· When a TCI state contains two RSs, the UE would use the RS associated with QCL Type D for beam failure detection
Spreadtrum:
· For implicitly deriving q0, if the CORESET is configured with a TCI state of two RS’s, use the RS associated with QCL-TypeD
OPPO:
· For implicitly deriving q0, if the CORESET is configured with a TCI state of two RS’s, use only the RS associated with QCL-TypeD 
Nokia:
· In implicit configuration of BFD-RS, when indicated TCI State for PDCCH is associated to multiple RS, UE selects the RS that has type-D QCL configuration
QC:
· In case of implicit configuration of BFD set q0, if there are 2 RS indices in RS set indicated by TCI states for CORESETs, at least the RS index associated with QCL type D should be adopted as BFD RS. It is up to UE implementation to use the other RS index as BFD RS as well.
During Sanya meeting, the following two alternatives were discussed. It seems that there is clear majority to support Alt 2, while one company shows preference for Alt 1. Since the status-quo does not seem to change based on contribution review, it is suggested to go for Alt 2.
Based on email comments, Alt 1 below is revised.
Alt1: In case of implicit configuration of BFD set q0, if there are two RS indices in the RS set indicated by TCI states for CORESETs, at least the RS indices associated with QCL type D in the RS sets indicated by TCI states for CORESETs are used for beam failure detection 
· FFS: 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 beam failure detection
· LGE, QC, Samsung, Intel, CATT
Alt2: In case of implicit configuration of BFD set q0, if there are two RS indices in the RS set indicated by TCI states for CORESETs, only the RS indices associated with QCL type D in the RS sets indicated by TCI states for CORESETs should be adopted as beam failure detection RSs

Proposal 2: Adopt Alt2

· In case of implicit configuration of BFD set q0, if there are two RS indices in the RS set indicated by TCI states for CORESETs, only the RS indices associated with QCL type D in the RS sets indicated by TCI states for CORESETs should be adopted as beam failure detection RSs
	company
	Comments

	Intel
	Support the proposal with update. In spec, we should specify which RS is the targeting RS for BFD, and do not need to restrict implementation too much.
•
In case of implicit configuration of BFD set q0, if there are two RS indices in the RS set indicated by TCI states for CORESETs, only the RS indices associated with QCL type D in the RS sets indicated by TCI states for CORESETs are used for beam failure detection. should be adopted as beam failure detection RSs


	LGE
	Alt1. In our view, network does not necessarily know what RSs are in q_0. Only matters for network is whether or not all CORESETs are out of service in this case (i.e. via implicitly finding QCL references). Therefore, there is no reason to restrict UE implementation flexibility on evaluating hypothetical BLER based on two QCLed RSs. 

	OPPO
	Proposal 3 is the 1st preference

	Nokia
	Alt2.

	ZTE
	Alt2, and we can also live with Intel’s updates

	Samsung
	Support Alt2 with one extra slight change on Intel’s updates:

In case of implicit configuration of BFD set q0, if there are two RS indices in the RS set indicated by TCI states for CORESETs, only at least the RS indices associated with QCL type D in the RS sets indicated by TCI states for CORESETs are used for beam failure detection should be adopted as beam failure detection RSs

	Qualcomm
	Support Alt1. Using the other RS or not depends on UE implementation. 

	Huawei, HiSilicon
	Support Alt-2.

	Sharp
	Alt2

	CATT
	Alt-1. We are fine with Intel’s suggested wording. We don’t see any reason to preclude UE implementation that uses the non-spatial RS in the TCI state for time/frequency tracking for the QCL type D RS for beam failure detection. 

	Ericsson
	Support Alt-2. 

	
	


3..1.4. CSI-RS for tracking for BFD in implicit BFD RS configuration

It is mentioned by one company that CSI-RS for tracking may need to be used for BFD due to the following argument:

It is quite likely that one of the RSs in the activated TCI state is a TRS, since TRS is required to demodulate the PDSCH, and the same TCI state is often reused for PDCCH. However, only an SSB or a CSI-RS resource can be used to assess the radio link quality. To use implicit configuration of 
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, we would have to use different TCI states for PDCCH and PDSCH, which would mandate the use of the option tci-PresentInDCI, i.e., ‘PDSCH follows PDCCH’ would not be possible.

Fortunately, a TRS is nothing but a CSI-RS resource set, with the additional property that the CSI-RS transmitted in all the CSI-RS resources in the set are transmitted over the same antenna port. Hence, the UE may use any of the CSI-RS resources in the TRS to perform beam level monitoring, and there is no additional functionality required in the UE to perform this monitoring.
Ericsson:

· 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 beam failure detection.
As suggested by companies, this issue is moved to Section 2..1.3 for joint discussion.
	company
	Comments

	Intel
	This issue seems to be connected to the issue 2.1.3 above. We can make a decision jointly.

	LGE
	Agree with Intel

	OPPO
	Any alternative (alt1, alt2 or Intel’s version in 2.1.3) is agreed, this propose is not needed since PDCCH DMRS can be QCLed with TRS only w.r.t. Type A.   

	ZTE
	Share with Intel

	Samsung
	Do not think that is an issue.  The UE shall measure the CSI-RS resource configured for QCL type D, i.e., beam information, for beam failure detection. For all the other QCL types, it is up to UE implementation.

	Qualcomm
	Agree with Intel


3..1.5. Hypothetical PDCCH evaluation based on BFD RS

It is mentioned by one company that RAN1 has not described how the UE would derive the performance of the hypothetical PDCCH based on the beam failure detection RS. For RLM, a much stronger assumption has been made: the UE may assume that the hypothetical PDCCH is transmitted over the same antenna port as the RLM-RS, as indicated by a conclusion in RAN1 #91.

Ericsson:

· UE assumes same antenna port between hypothetical PDCCH and beam failure detection RS. Send an LS to RAN4 to inform about this conclusion

Based on comments below, the issue does not seem essential.

	company
	comments

	Intel
	For PDCCH, precoder cycling may be used, but for BFD RS, e.g. SSB, how can UE assume they are from the same AP?

	ZTE
	Not necessary. Current explanation of the same QCL assumption is sufficient.

	Samsung
	Not needed.  Same to the configuration of one-to-one mapping between q0 and PDCCH, it is not needed. The UE just need to measure the configured CSI-RS for BLER. 

	Ericsson
	Agree that this has no impact on RAN1 spec. RAN4 will need to make a stronger assumption than QCL when designing the test. But we can wait until there is an LS from RAN4.

	
	


3..1.6. Beam failure indication generation

A few companies discussed the details on beam failure indication generation. Based on comments received from email discussion, summary is provided in each proposal.
Intel:

· Issue 1) If one BFD RS is not transmitted within a beam failure indication periodicity, its previous detection status should be used to determine the beam failure.
· Companies are generally fine with the proposal.
· However, there are comments that the proposal is a clarification without specification impact
· ZTE, Samsung, Ericsson
· Issue 2) If DRX operation is configured, the UE physical layer doesn't send beam failure indication to MAC layer during the inactive time
· The group should decide if BFD is needed during DRX inactive state, before discussing UE behavior for BFI
· OPPO, ZTE
InterDigital
· Issue 3) beam failure instance counter should be reset when a UE switched to a new BWP
· Support: Samsung
· A RAN2 issue: OPPO, Ericsson
	company
	comments

	Intel
	In the BFD RS set q0, most likely some RS may not be transmitted within a beam failure instance (BFI) indication interval. Then it should be clarified when UE should declare beam failure instance, there could be different understandings for this issue:
· Possible way 1: UE only determine the BFI based on the RS transmitted within one interval;

· Possible way 2: UE determines the BFI based on the latest BFD status of all RS in q0 

In addition, BFD during DRX should be clarified – whether/how UE should do BFD during DRX?

	OPPO
	1st proposal of Intel: Support

2nd proposal of Intel: We think BFD is not needed during the inactive state

Proposal of InterDigital:  is it a RAN2 issue? 

	ZTE
	Generally we are fine with Intel.

But, for the first bullet, it seems as one clarification without any spec impact.  Also we have same concerns as OPPO for the second bullet.

	Samsung
	· The proposal from Intel:  ‘Using previous detection status’ is more like a UE implementation issue. Not sure if we need to specify it. 
· Proposal of InterDigital: the UE shall reset the beam failure instance counter when it is switched to a new DL BWP. 



	Qualcomm
	Ok for Intel’s proposal. Also, agree the BFD during DRX should be clarified.

	Huawei, HiSilicon
	Except for the 1st beam failure instance, agree to reuse previous status if one RS did not show up in one beam failure instance indication interval. To avoid false alarm, it is better to wait until all beams have been measured and failed at least once before indicating the 1st beam failure instance to higher layer.

	CATT
	Issue 1 and issue 2 are generally OK to us. 

 

	Ericsson
	Issue 1: no spec impact, the indicated behaviour is OK. Same as for RLM

Issue 2: Up to UE. The spec allows one indication per DRX period, so it is possible to send the indications once per DRX period. Same as RLM

Issue 3: Makes sense, but up to RAN2.

	
	


3..1.7. BFD set q0 maintenance

A few other issues related to maintaining BFD set q0 has been raised:

· [Samsung] Use MAC-CE signalling to configure and update beam failure RS set
· [ITRI] New beam 
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 shall update into 
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 once receiving BFRR until reconfiguration or activation/re-indication of TCI state(s) for PDCCH
· [Nokia] 
· SS/PBCH block indexes can be explicitly configured to set of q0
· Increase the maximum number of beam failure detection resources per BWP to be X =3.
· If above proposal is not accepted, define how UE selects subset of failure detection resources when implicit BFD-RS configuration is used
· when the TCI state indicates the aperiodic or semi-persistent RS as TCI state for PDCCH and implicit configuration of BFD-RS is used by UE, it selects the periodic source RS of TCI state given in NZP-CSI-RS-Resource as BFD-RS.
· Assume implicit TCI-State for PDCCH/ configuration based on the associated downlink RS (SS/PBCH block) with PRACH preamble. Assuming implicit TCI State for PDCCH allows Beam Failure Detection before the explicit configuration and activation of TCI state by RRC+MAC CE signaling.
Proposal 3: further offline discussion on the above issues.

	company
	comments

	Samsung
	There is a critical timing issue in current beam failure detection design:

The q0 is configured/reconfigured through RRC. But the TCI states on PDCCH is changed/switched through MAC-CE.

If the TCI states on PDCCH is changed through MAC-CE, how can we ensure the q0 can be updated in time?

That is why we propose to use MAC-CE to update the q0.


3..2. gNB response monitor
3..2.1. +gNB response CORESET/SearchSpace
It has been agreed that CORESET-BFR is used to monitor gNB response. There are companies raised the concern that in BWP dynamic switch, where should CORESET-BFR be configured? There are also discussion on fallback CORESET if CORESET-BFR is not configured in active BWP.
vivo:

· The CORESET-BFR is not necessarily configured on each BWP. 

· If beam failure event is declared on active BWP where CORESET-BER is not configured, then UE should switch to the initial BWP.

· When the UE falls back to initial BWP to monitor CORESET #0, CORESET #0 is spatial QCL-ed with new candidate beam.

CATT
· CORESET-BFR is not configured with TCI-state
CMCC
· The configuration parameter TCI-StatesPDCCH for Beam-failure-Recovery-Response-CORESET is useless, it should not be configured for simplicity and brevity
MediaTek
· If RRC: recoverySearchSpaceId is not configured, UE is not expected to use contention-free PRACH resources provided in beamFailureRecoveryConfig
Spreadtrum

· CORESET 0 cannot be configured as CORESET_BFR at least for the following case: CORESET 0 is configured with TCI states
· UE does not expect to be configured with CORESET_BFR on a BWP on a unpaired spectrum when the paired UL BWP is not configured with PRACH
InterDigital
· CORESET-BFR is configured in a default BWP only
· a UE switched to default BWP for monitoring gNB response when the UE detected beam failure in active BWP
· CORESET #0 shouldn’t be used as default CORESET-BFR
· RAN1 send an LS to remove CORESET #0 as default CORESET-BFR from TS38.331
NTT DCM
· Search space-BFR can ignore the TCI state configured for the corresponding CORESET. UE assumes that the dedicated search space is spatial QCL’ed with DL RS of the UE-identified candidate beam in the beam failure recovery request.
QC:
· If CORESET-BFR is configured, it can be outside of active BWP
Related to the BWP that can be configured with CORESET-BFR, alternatives include:
Alt 1): CORESET-BFR can be configured in any BWP. 
· vivo, MediaTek, QC

· If no CORESET-BFR configuration in active BWP, UE is not expected to use contention-free PRACH based BFR

· MediaTek, Spreadtrum, Intel[1], OPPO[1]
· If no CORESET-BFR configuration in active BWP, UE switches to initial BWP for BFR

· vivo

Alt 2): CORESET-BFR is configured only in default BWP. UE always switches to default BWP after BFD

· InterDigital

Besides BWP issue for CORESET-BFR, there seems common understanding that CORESET-BFR should not be configured with TCI states. Thus, the following proposal:

Proposal 4: The CORESET associated with SearchSpace-BFR is not configured with TCI-StatesPDCCH
Supported by: Intel, LGE, OPPO, ZTE, Samsung, HW, CATT
Proposal 5: Down-select from following alternatives
Alt 1): CORESET-BFR can be configured in any BWP. 

· vivo, MediaTek, QC, Intel [1], OPPO[1], samsung
· If no CORESET-BFR configuration in active BWP, UE is not expected to use contention-free PRACH based BFR

· MediaTek, Spreadtrum, Intel[1], OPPO[1], Samsung
· If no CORESET-BFR configuration in active BWP, UE switches to initial BWP for BFR

· vivo

Alt 2): CORESET-BFR is configured only in default BWP. UE always switches to default BWP after BFD

· InterDigital

	company
	comments

	Intel
	Support proposal 5

	LGE
	OK with proposal 5, and actually it is aligned with Alt2 in issue 2.1.1.

	OPPO
	Support Proposal 5

	ZTE
	Depend on the final conclusion of Section 2.2.2. 

If keeping one-to-one mapping agreement, we can support Proposal-5;

Otherwise,  we prefer the CORESET can be configured with TCI-statesPDCCH as CORESET#0.

	Samsung
	Support Proposal 4.

The QCL assumption for CORESET-BFR is the qnew that is indicated by the UE.  Then why we need configure TCI state to it?

For Proposal 5: support Alt1 and if no CORESET_BFR, then no CFRA in that BWP.

	Huawei, HiSilicon
	It appears someone changed the numbering of the proposals (everyone above is supporting a TBD proposal?). Companies may need to check again. For now, we support:

Proposal 4: The CORESET associated with SearchSpace-BFR is not configured with TCI-StatesPDCCH

	CATT
	Support proposal 5.

	Ericsson
	This is up to network implementation. Standard should not limit configuration possibilities.

	
	


3..2.2. The relation between SearchSpace-BFR and CORESET-BFR

Agreement:
UE expects a dedicated SearchSpace configuration that is one-to-one mapped to CORESET-BFR (RRC parameter CORESET-BFR remains)
A few companies raised the concern that the agreement above is not reflected in RRC parameters. There are also companies commenting that CORESET-BFR does not need to be dedicated for BFR.
HW

· The agreed one-to-one mapping between search space for BFR and CORESET for BFR should be captured
Ericsson
· Remove the sentence “The UE does not expect to be provided another search space set for monitoring PDCCH in the control resource set provided by recoveryControlResourceSetId.” from 38.213.
· Remove the sentence “Unless the UE transmitted PRACH in response to Beam-failure-recovery-request-RACH-Resource, the UE is not expected to monitor PDCCH candidates in the control resource set provided by recoveryControlResourceSetId after the UE receives a higher layer parameter ControlResourceSet or after the UE receives a MAC CE activation for a TCI state.” from 38.213.
Spreadtrum
· Clarify that UE’s behavior of monitoring CORESET_BFR after successfully receiving the gNB’s response is no longer confined by the monitoring window
MediaTek
· Adopt proposed TP to reflect the removal of RRC:recoveryControlResourceSetId without impacting previous RAN1 agreement on 1-to-1 mapping between SearchSpace-BFR and CORESET-BFR
NTT DCM:
· Search space-BFR is configured dedicated for gNB response monitoring during beam recovery procedure
In summary, the suggested alternatives include:

· Alt 1): one-to-one mapping between SearchSpace-BFR and CORESET-BFR is kept and captured

· HW, MediaTek, NTT DCM
· Alt 2): one-to-one mapping between SearchSpace-BFR and CORESET-BFR is reverted

· Ericsson

It is the understanding of the moderator that Alt 1) is already agreed and captured in TS38.213. Thus, there seems no need for further discussion unless majority companies have concern on the current agreement.

	company
	Comments

	Intel
	Agree with feature lead

	ZTE
	Slightly prefer Alt-1, but can live with Alt-2

	DCM
	Agree with feature lead, note that CORESET-BFR is the CORESET that search space-BFR associated. A dedicated CORESET configured for beam recovery may not needed. 

	Huawei, HiSilicon
	Agree with feature lead

	Samsung
	Agree with the feature lead

	CATT
	Agree with feature lead.

	Ericsson
	Alt-2: At the time this decision was made, it was necessary to find a way to convey the search space without RRC impact. Now, in the latest version of RRC the search space is directly signalled to the UE, so there is no need to enforce a one-to-one mapping between search space and CORESET, which would only lead to less flexible use of control channel resources. 

	
	


3..2.3. Additional CORESET(s) to be monitored during BFR

Discussions have been made in previous meetings on whether previously configured CORESET(s) should also be monitored during BFR. Specifically, the following proposals are observed:

ZTE:

· Within the window configured for monitoring gNB response for beam recovery,

· Before successfully receiving gNB response for beam failure recovery request transmission, UE shall monitor CORESET-BFR and the CORESET(s) configured as before beam failure 

· Only the CORESET(s) configured as before beam failure are monitored after the window, if gNB response is not received successfully within the window
CMCC
· Before UE successfully receives the beam failure recovery response on CORESET-BFR, UE can monitor PDCCH in the old CORESET as well, conditioning on that the blind decoding does not exceed the blind decoding capability of the UE
ITRI
· Before receiving gNB response, during gNB response window UE monitors CORESET-BFR only and UE shall monitor original CORESET except for the response window.
· After receiving gNB response but before reconfiguration, UE monitors CORESET-BFR only.
ASUSTEK
· RAN 1 is supposed to specify the UE monitoring behaviour after the response window ends and before the retransmission of BFRQ starts.
QC:
· Only CORESET-BFR should be monitored during BFR or after gNB response but before PDCCH TCI reconfiguration
Alternatives can be summarized below:
· Within gNB response window, UE should monitor:

· Alt 1): only CORESET-BFR

· QC, ITRI,OPPO, Nokia, HW
· Alt 2): CORESET-BFR and CORESETs configured before BFD

· ZTE, CMCC, Samsung, Intel, LGE, CATT, Ericsson, Lenovo, Motorola Mobility
· Outside gNB response window (after BFD and before receiving BFR response), UE should monitor:

· Alt 1): none

· QC, OPPO
· Alt 2): CORESETs configured before BFD

· ZTE, CMCC, ITRI, Samsung, Intel, LGE, Nokia, HW, CATT, Ericsson, Lenovo, Motorola Mobility
· After receiving gNB response but before PDCCH TCI reconfiguration/activation:

· Alt 1): only CORESET-BFR

· QC,OPPO, Samsung, Intel, Nokia, ZTE, HW, Lenovo, Motorola Mobility
· Alt 2): CORESET-BFR and CORESETs configured before BFD

· LGE, CATT, Ericsson
Proposal 6: for each of the above scenarios, go with majority view.
	company
	Comments

	Intel
	Our views are as follows:

· Within gNB response window, UE should monitor:

· Alt 2): CORESET-BFR and CORESETs configured before BFD

· Outside gNB response window (after BFD and before receiving BFR response), UE should monitor:

· Alt 2): CORESETs configured before BFD

· After receiving gNB response but before PDCCH TCI reconfiguration/activation:

· Alt 1): only CORESET-BFR



	LGE
	UE always monitor whatever CORESETs to be configured to simply spec. and UE behaviour. 

	OPPO
	1. Alt.1

2. Alt.1

3. Alt.1

The main intention is to reduce UE complexity. 

	Nokia
	Nokia view added. Within window: only CORESET BFR. Outside gNB response window CORESET before BFD, after response CORESET BFR. Until reconfigured. Naturally these only apply to CFRA BFR.

	ZTE
	Share with Intel

	Samsung
	Samsung views are added above. 

1. Alt2

2. Alt2

3. Alt1 

	Qualcomm
	Support Alt1, 1, 1. Simply UE complexity and spec

	Huawei, HiSilicon
	· Within gNB response window, UE should monitor:
· Alt 1): only CORESET-BFR

· Outside gNB response window (after declaring BF and before BFRQ transmission), UE should monitor:
· Alt 2): CORESETs configured declaring BF
· After receiving gNB response but before PDCCH TCI reconfiguration/activation:

· Alt 1): only CORESET-BFR

	CATT
	Alt-2 for all cases.  In our view other alternatives are minor optimizations which doesn’t warrant additional spec complexities, and more critically, potential error cases that haven’t been thoroughly studied.  



	Ericsson
	Exceptions in control channel monitoring should be handled by the control session. Current specification states that the UE should monitor the control channels it has been configured.

	
	· 


3..2.4. DCI format for gNB response

It was proposed that some constraints should be set to possible DCI formats for gNB response:

HW:

· The content/format of gNB response should enable the indication of UL transmission configuration.
Intel:
· The gNB response for BFR should be based on either DCI format 0_0 or DCI format 1_0
Samsung:

· The UE only monitors DCI format 0_0 and 1_0 in search space defined on beam failure recovery CORESET for gNB’s response to beam failure recovery request
ASUSTEK:
· If BFR procedure is performed when TA timer is expired, the content of gNB response depends on that if there is downlink/uplink data waiting for transmission or not
· If there is no DL/UL data waiting for transmission, the gNB response is a DL assignment or  an UL grant without valid resource assignment
The above proposals intend to impose constraints on DCI format for BFR response, while current agreement is more generic and is operational. It is suggested to postpone the optimization design for NR Rel-15 in this stage.
	company
	Comments

	Intel
	It is better to clarify this DCI format for CORESET-BFR, e.g. could DCI format 2-0, 2-1, 2-2 be used to schedule BFR response? 


	OPPO
	Agree with feature leader since it is up to gNB implementation.

	ZTE
	Support feature lead decision. No any further agreement are needed. 

	Samsung
	Limiting the DCI formats in CORESET-BFR/SS-BFR is useful to reduce the UE complexity. DCI format 1_0 and 0_0 are sufficient for the gNB to recover beams for PDCCH. 

	Qualcomm
	Agree with feature lead

	Huawei, HiSilicon
	The format of gNB response should enable the indication of UL transmission configuration.

	Sharp
	Agree with feature lead.


3..2.5. Start of gNB response window
Currently, the timeline between PRACH transmission and the start of gNB’s response is different for BFR (i.e. 4 slots) and other PRACH (i.e. 0 slot). This misalignment could complicate UE/gNB implementation.

CMCC
· For beam failure recovery request responses, the BFRR window starts from the first available CORESET after a fixed duration from the end of BFR transmission.
LGE:
· After the PRACH transmission, the start timeline for monitoring CORESET-BFR should be aligned with that for monitoring CORESET for receiving RAR
Nokia:
· For beam failure recovery using dedicated signals, (CFRA) start gNB response monitoring window on the next PDCCH occasion after transmission of msg.1.
It is the understanding of the moderator that current agreements are operational on this issue. The above proposals revert previous agreement, and is suggested to be postponed to next release

	company
	comments

	Intel
	Agree with feature lead

	LGE
	The previous agreements on the timeline have been made under different A.I. (one in MIMO and the other in IA) at the same meeting without having time for cross-checking. In order to simplify gNB/UE implementation, we suggest to align PRACH transmission and its reception behaviour regardless of its usages (i.e. RAR, BFRQ response) unless there is any technical problem. 
Proposal: After the PRACH transmission, the start timeline for monitoring CORESET-BFR should be aligned with that for monitoring CORESET for receiving RAR

	Nokia
	In our view the N+4 delay for gNB monitoring should be reconsidered, as we see no benefits for this, it only delays the recovery. In MAC specification the +4 delay is used only for CFRA BFR. 

	ZTE
	Support feature lead decision. No any further agreement are needed. 

	Samsung
	No further change is needed.

	Qualcomm
	Agree with feature lead.

	Huawei, HiSilicon
	Agree with feature lead

	CATT
	Agree with feature lead

	Ericsson
	In our view, it is relevant to reconsider the agreement. The N+4 only leads to worse performance, and more importantly complications in design, since the UE has to support the RAR requirement anyway.

	
	


3..3. Contention-based RACH for BFR

While RAN2 has agreed to use contention-based RACH for BFR, in addition to contention-free PRACH, concerns have been raised by some companies that current CBRA BFR design is not complete from RAN1 perspective. The following proposals are observed:

Intel:

· For BFR over contention based PRACH, whether it is used for beam failure recovery request or other purpose should be indicated over Msg 3
· For BFR over contention based PRACH, after receiving beam failure recovery request over Msg 3, the gNB could deliver gNB response over the CORESET which is configured by higher layer parameter Beam-failure-Recovery-Response-CORESET
· For BFR over contention based PRACH, after sending beam failure recovery request over Msg 3, the UE should assume a default spatial relation for PDCCH reception until reconfiguration/activation. The default spatial relation is the CSI-RS or SS/PBCH block identified by the UE during the random access.
MediaTek:

· RAN1 to check if there is common understanding on the completeness of RAN1 support for CBRA-based BFR at least for the following aspects. If not, send LS to RAN2 to inform the identified RAN1 impacts for using CBRA-based BFR
· How to determine whether a specific contention-based RACH is for beam failure recovery purpose or not?
· Which message is considered as gNB response?
· Should previously configured CORESET(s) be monitored after gNB response reception?
· UE behaviour if contention-based PRACH resources is not in active BWP? Should UE monitor active BWP at the same time?
Nokia:

· Upon successful completion of CBRA BFR, UE assumes the TCI State for PDCCH and PDSCH to be the indicated candidate SSB until reconfigured by network
Depending on contribution review, the following issues are proposed for clarification for CBRA BFR:

· How to determine whether a specific contention-based RACH is for beam failure recovery purpose or not?
· CORESET for receiving gNB response 
· Which message is considered as gNB response?
· Should previously configured CORESET(s) be monitored after gNB response reception?
· UE behaviour if contention-based PRACH resources is not in active BWP? Should UE monitor active BWP at the same time?
· Upon successful completion of CBRA BFR and before reconfigured by NW, what is sQCL assumption for UE to receive PDCCH and PDSCH?
Proposal 7: offline discussion to confirm if companies have same understanding on the above issues.
	company
	comments

	Nokia
	The gNB response to CBRA BFR could be considered to be the completion of random access procedure. 

	Huawei, HiSilicon
	For CBRA-based BFR, given the limited time, R15 supports only a minimum design that whenever possible reuses the random access procedure.

	Samsung
	The basic procedure of CBR BFR procedure reuse the procedure of random access procedure. However the BWP-issues are still open. For example when the active DL BWP is not initial BWP, shall the UE switch between these two BWPs back and forth when monitoring RAR?


3..4. BWP and BFR

It was discussed by companies that most of BFR discussion assumes that contention-based PRACH resources and contention-free PRACH resources are in the same BWP and there seems common understanding on the behaviour. For the case that these two resources are provided in different BWP, their behaviour is not fully discussed:
CATT

· Any ongoing BFR procedure on an active BWP is terminated when BWP switching occurs.
MediaTek
· When CF-PRACH and CB-PRACH resources are configured in different BWPs, allow only CF-PRACH resources in active BWP. After unsuccessful recovery from BFR based on CF-PRACH, UE consider BFR failure
· When no CF-PRACH configuration in active BWP, UE performs CB-PRACH BFR on either active BWP or in initial BWP, depending on the whereabouts of CB-PRACH resources. If CB-PRACH resources are not available in active BWP, UE does not monitor failing CORESETs in original active BWP
ASUSTEK
· When UE monitors gNB response, the UE ignores DCI indicating active DL BWP change if the DCI is received from CORESETs for scheduling normal data.
Offline proposal: 

Any ongoing BFR procedure on an active BWP is terminated when BWP switching occurs based on NW indication.
Proposal 8:  UE does not expect BWP switch during beam failure recovery procedure which include the use of both contention-based and contention-free PRACH-based approaches.
	company
	comments

	Intel
	Support CATT’s proposal
· Any ongoing BFR procedure on an active BWP is terminated when BWP switching occurs.


	Nokia
	The resource selection is on MAC layer, thus this should be considered by RAN2.

	Samsung
	CATT’s proposal is ok.
When the active DL BWP is switched, the UE shall re-set the beam failure procedure.

	Qualcomm
	Support ASUSTEK’s proposal. UE is not expected to monitor other CORESETs during BFR in Rel-15. 

	Ericsson
	Up to RAN2, but CATT’s proposal seems reasonable.

It is our understanding that PRACH resources are configured for CBRA and CFRA together: it is thus not possible that the UE will need to switch between BWPs for this purpose.

	
	


3..5. BFR on SCell

Agreement:
In Rel-15, additionally support BFR on SCell

· Number of SCells BFR needs to be supported on is 1

· UE is not mandated to support BFR on SCell 

· Note: There is no additional RAN1 specification impact for BFR on SCell. 

RAN1 was requested by RAN2 in their LS [R1-1803348 Reply LS on beam failure recovery] to provide views on candidate schemes. Based on the channel on which CFRA and gNB response (CORESET-BFR) is supported, different options are possible. Specifically, RAN2 asked RAN1 to indicate the preferred option amongst the following 4 questions:
· Q4: Shall BFR on SCells with downlink only be supported, in addition to SCells with downlink and uplink?
· Q5: Given that RAN1 concluded that "there is no additional RAN1 specification impact", is there any solution which should be avoided, or which is preferred from a RAN1 perspective?
· Alt-1:  CFRA BFR on SCell UL and gNB response on SCell DL. The CORESET-BFR for BFR response monitoring should be configured in USS.

· Alt-2:  CFRA BFR on SCell UL and gNB response on PCell DL, using the same CORESET-BFR as BFR on SpCell

· Alt-3:  CFRA BFR on PCell UL and gNB response on PCell DL, using same resources as BFR on SpCell but different preambles

· Alt-4: MAC CE transmission on PCell to indicate the new beams
· Q6: RAN2 understand that the UE may be configured with several SCells in mmW. What is the reason to limit the support of BFR to one SCell?
· Q7: What is the intended UE behavior of BFR (e.g. whether to stop beam failure detection/recovery) on the deactivated SCell?
CATT
· The BFR on SCell is based on CFRA BFR on SCell UL and SCell DL, i.e., Alt-1
NTT DCM:
· Adopt the answers in our contribution [2] for replying LS to RAN 2.
· Q4:BFR on SCell with DL only should be supported
· Q5:Alt 3) is preferred.
· Q6: The concern comes from the PRACH resource overhead and UE battery consumption.
· Q7: UE shall stop all BFR related behavior (e.g., beam failure detection, BFR request transmission, gNB response monitoring) on the deactivated SCell
Nokia:
· Q4: yes, the DL only SCell should be supported as well
· Q5: MAC CE option provides most flexibility
· Q6: From RAN1 perspective the number of SCells to support could be determined based on SCell group, where one group shares failure detection properties i.e. the failure of set of SCells could be determined based on the failure of a single SCell in the group. In this way multiple SCells could be supported without increasing the beam failure detection complexity. From UE perspective it could perform failure detection for only one SCell out of set of SCells that share the failure detection signals.
· Q7: Stop SCell Recovery upon deactivation either by command or timer.
Lenovo/MM

· To recovery from beam failure in a cell in the CA case, UE may send the beam failure recovery request using MAC-CE message to another working cell
· Allow candidate beams of a cell  be configured from another cell (cc) for intra-band CA
· For CBRA-based BFR, UE only uses the DL beam in [image: image10.png]


 as the new candidate beam
QC

· In case of CA, BFRQ response can be received from a cell different from the failed cell
· Candidate-Beam-RS-List can include RSs from another active CC/BWP.
	company
	comments

	Intel
	We also provided a draft reply in R1-1806478.
A4: RAN1 has not agreed to additionally support BFR on SCell with downlink only.
A5: At least Solution a) and d) do not have RAN1 spec impact. Solution b) could have additional RAN1 spec impact on UE QCL assumption and timing for CORESET-BFR monitoring. RAN1 has to define the UE QCL assumption for CORESET-BFR after CFRA BFR on SCell UL is transmitted and when to start/stop monitoring CORESET-BFR. Solution c) could have RAN1 spec impact to handle collision between PRACH for SCell BFR and PRACH for other purpose.

A6: There are two reasons: one is that there could be inter-CC QCL, so that UE does not need to do BFD for all SCells; the other is UE implementation complexity – UE has to do beam failure detection for more resources if BFR for more than one SCell is supported.

A7: UE will not do BFD/BFR on deactivated SCell if BFR for this SCell is configured. 



	ZTE
	· Q4: Shall BFR on SCells with downlink only be supported, in addition to SCells with downlink and uplink?
· A: Yes.
· Q5: Given that RAN1 concluded that "there is no additional RAN1 specification impact", is there any solution which should be avoided, or which is preferred from a RAN1 perspective?
· Alt-1:  CFRA BFR on SCell UL and gNB response on SCell DL. The CORESET-BFR for BFR response monitoring should be configured in USS.

· Alt-2:  CFRA BFR on SCell UL and gNB response on PCell DL, using the same CORESET-BFR as BFR on SpCell

· Alt-3:  CFRA BFR on PCell UL and gNB response on PCell DL, using same resources as BFR on SpCell but different preambles

· Alt-4: MAC CE transmission on PCell to indicate the new beams
· A: Alt-4 is preferred. 

· Q6: RAN2 understand that the UE may be configured with several SCells in mmW. What is the reason to limit the support of BFR to one SCell?
·  A: Generally we can assume those Scell’s beam failures can happen simultaneously in FR2, as one typical case. 
· Q7: What is the intended UE behavior of BFR (e.g. whether to stop beam failure detection/recovery) on the deactivated SCell?
· A: Not detecting BFR any more.


	Samsung
	· Q4: 

Discussion: Pcell on sub 6GHz and downlink-only SCell on mmWave could be a typical deployment. BFR on SCell with downlink only shall be supported. In this scenario, the UE can use a MAC-CE on Pcell uplink to notify the gNB of the event of beam failure on SCell. 

· Q5: 

Discussion: Solution d) is preferred due to the simplicity and no impact on PHY layer. The MAC-CE transmission on PCell can be used to report the beam failure event and also the new beam. 

· Q6:

Discussion: If there are multiple SCells in mmWave, most likely the gNB use the same beam(s) for those SCells. Therefore, it is sufficient for the UE to only monitor beam failure on one SCells. When beam failure is detected on SCell and the gNB is notified, the gNB can swtich the beams for other SCells through normal beam management procedure. Beam failure recovery procedure is not necessary for other SCells.

· Q7:
Discussion: The UE shall stop beam failure detection on a deactivated SCell.  


	Qualcomm
	· Q4: Yes
· Q5: Support Alt-3 for the case of intra-band CA with PCell and SCell sharing same beam, Support Alt-4 for the case of inter-band CA with PCell still working when SCell fails, e.g. PCell on FR1, SCell on FR2
· Q6: In case of multiple SCells on FR2, they are likely to share same beam in Rel-15
· Q7: No BFD on diactivated SCell

	DCM
	For Q6, based on our understanding, the main concern for SCell number restriction comes from UE battery consumption. If BFR is supported in multiple SCells, more beams need to be measured for beam failure detection and new candidate beam identification, which will cause UE battery consumption. However, UE battery consumption is impacted by beam number rather than SCell number. For example, assuming 8 beams are used for beam failure detection in different CCs, following cases are possible with the same UE complexity.

· Case 1: 2CC CA:
· CC#1: UE monitors 4 beams
· CC#2: UE monitors 4 beams
· Case 2) 4CC CA: 
· CC#1: UE monitors 2 beams
· CC#2: UE monitors 2 beams
· CC#3: UE monitors 2 beams
· CC#4: UE monitors 2 beams
In that sense, the number of SCells BFR needs to be supported on should be up to UE capability, e.g., the beam number for beam failure detection and new candidate beam identification.

We suggest take above into account in LS reply to RAN 2.

	vivo
	· Q4: Yes;
· Q5: Alt-1 seems to be the only option without RAN1 spec impact.
· Q6: Same beam operation across multiple cells and UE complexity issues.
· Q7: BFR procedure is stopped. The counters/timers/PRACH procedures need to be reset.

	
	· 

	Huawei, HiSilicon
	We have provided a draft reply in R1-1807129.

A4: Support BFR on SCell with downlink only.

A5: At least a), d), and also another option with PCell UL and SCell DL (to support BFR on DL-only SCell as required in Q4).

A6: Under the concern of UE complexity.

A7: Stop ongoing beam failure detection and recovery procedure.

	Ericsson
	We provide a draft LS response in R1-1806208.

A4: As RAN2 mentions, the case where the SCell is downlink-only is relevant. It is RAN1’s understanding that the BFR support on SCells should apply also to downlink-only SCells. 

A5: There is no preference from RAN1 on the listed solutions. So far, RAN1 has not identified any impact on RAN1 specification for any of the solutions. If RAN2 during the specification identifies impacts on RAN1 specifications for a particular solution, RAN2 should discard that solution. 

A6: The limitation of one SCell was introduced to limit UE complexity.

A7: It is RAN1’s understanding that BFR should not be performed on deactivated SCells.



	
	


3..6. BFD monitoring after beam failure

It is unclear whether UE should continue monitoring q0 (and send beam failure instance indication to MAC) after PRACH transmission for CFRA-based BFR. Two alternatives: 

· Alt1: UE continues to send BF indication to MAC. In this case RAN1 needs to notify RAN2 in an LS so RAN2 can design their timer/counter accordingly. No spec change in RAN1 is needed.  

· Alt2: UE stops monitoring BF after PRACH. This requires a simple clarification in RAN1 spec. 

Proposals from companies:

CATT:

· UE stops monitoring BFD RS set after PRACH transmission, until BFR is successful and another round of beam failure monitoring begins. Otherwise if beam monitoring continues after RACH, send an LS to RAN2
ITRI:
· UE shall stop monitor BFD set q0 as BFD declaration
QC:
· Monitoring BFD set q0 stops after beam failure is detected and starts if BFR is successful.

Proposal 9: 
· UE stops monitoring BFD RS set q0 after declaring beam failure

· Resumes monitoring BFD RSs in set q0 after the re-configuration of PDCCH TCI states or BFD RS set q0 
Offline conclusion:
No need to discuss proposal 9 above
	company
	comments

	Intel
	We think at least during the time after BFR response is received and before reconfiguration of other CORESETs, UE does not need to do BFD. We recommend the following proposal:
UE stops monitoring BFD RS set q0 after receiving BFR response and before reconfiguration of BFD RS set q0 or CORESET.

	OPPO
	Support Proposal 10 in case that Samsung’s proposal in 2.8.2 is supported. 

Otherwise we propose the following solution:

 UE stops monitoring BFD RS set q0 after BFD and before reconfiguration of BFD RS set q0 or CORESET.

	Nokia
	Once the recovery is triggered at MAC layer, additional indications (or lack of indications) have no impact to the beam recovery procedure (CFRA/CBRA). Thus, Alt2 is supported i.e. UE can stop monitoring the set of q0 for beam failure detection purposes.

	ZTE
	Share with Intel

	Samsung
	The UE shall stop monitoring beam failure is detected until the beam failure recovery is completed.  The time after receiving BFR seems to be too late and could also result in complex UE behaviour. 

UE stops monitoring BFD RSs in set q0 after beam failure is claimed and resumes monitoring BFD RSs in set q0 after the re-configuration of PDCCH TCI states is done.

	Qualcomm
	Share the same view as SS

	Sharp
	UE shall stop monitoring BFD RS after beam failure and re-start monitoring when BFR is successful. Both should be triggered by MAC because they are detected/determined by MAC.

	CATT
	We are fine with feature lead’s proposal. 

	Ericsson
	The UE should always monitor the BFD RS, similar to RLM. If we decide that the monitoring should stop, we also need to decide when the monitoring should start, which would involve RAN2 as well.

	
	


3..7. Editorial clarification on 38.213

In the following, a list of editorial suggestions from companies are provided:

· [Spreadtrum] Regarding the window configuration for monitoring CORESET_BFR, align the parameter name to TS 38.331
· [OPPO] In Section 6 of TS 38.213, change the names of some higher layer parameters to ensure the consistency of TS 38.331 and TS 38.213.
· Beam-failure-recovery-request-RACH-Resource => rach-ConfigBFR.
· Beam-failure-recovery-request-window => ra-ResponseWindow given by rach-ConfigBFR
· [OPPO] In Section 6 of TS 38.213, correct the threshold Qout,LR to be the default BLER threshold for RLM out-of-sync declaration
· [Nokia] TP: “If the UE is not provided with higher layer parameter Beam-Failure-Detection-RS-ResourceConfig, the UE determines the set 
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 to include SS/PBCH block indexes and periodic 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”
	company
	comments

	Intel
	Support the following changes as proposed by Spreadtrum and OPPO:
· Beam-failure-recovery-request-RACH-Resource => rach-ConfigBFR.
· Beam-failure-recovery-request-window => ra-ResponseWindow given by rach-ConfigBFR


	
	

	
	


3..8. Candidate beam selection

3..8.1. PRACH transmission restriction

For BFR, CB-/CF-PRACH are agreed by RAN2/1, respectively. For PRACH resource selection, the following proposals are observed

ZTE:

· Regardless of contention based or contention free based recovery, the PRACH transmission occurs only if the channel qualities of newly identified candidate beams meet the pre-configured threshold besides detecting beam failure.
	company
	comments

	LGE
	This issue is handled by RAN2.

	ZTE
	The agreement that new candidate beams should satisfy the pre-configured threshold was reached in RAN1, and how to interpret this agreement for CBRA should also be up to RAN1.

	Qualcomm
	Agree with Intel

	Sharp
	Agree with LGE that this is a RAN2 issue.

	Samsung
	The CBRA-based BFR procedure re-uses the random access procedure. Therefore, the selection of SSB shall also follow the selection of SSB in random access procedure. The new beam identification method for CFRA does not apply to CBRA.


3..8.2. Candidate beam selection restriction

For contention-free PRACH based BFR, it was agreed that a new beam is selected from a configured candidate beam set q1 based on L1-RSRP. The selection details is up to UE implementation, except a L1-RSRP threshold. There are companies raised the concern on the new beam selection details:

ZTE:

· For beam failure detection and new candidate beam identification, the following aspects should be supported.
· Besides RRC configured L1-RSRP threshold, the selected candidate beam to be reported should also fulfil the same BLER threshold as OOS in RLM
Samsung:
· The PHY layer shall not report a beam that is contained in both beam failure RS set and new candidate beam RS set to higher layers.

Nokia: 

· TP: “If periodic CSI-RS configuration or SS/PBCH block with index 
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 is included in the TCI-StatesPDCCH UE monitors PDCCH on CORESET associated with index
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To the understanding of moderator, the above proposals inclines to be optimization and is not essential. For additional BLER threshold, it may improve the efficiency of BFR. Consider it is in late stage of Rel-15, it is suggested to consider it as UE implementation, or to continue discussion in Rel-16.

	company
	comments

	Intel
	Agree with feature lead

	OPPO
	Support Samsung’s proposal to avoid the ping-pong effect

	ZTE
	For BLER threshold, we can only follow RAN4 decision for BFD and RLM, and therefore only a few work should be completed in RAN1. So, taking into account the possible ping-pong, using BLER as additional condition is VERY necessary.

Meanwhile, support Samsung and OPPO’s views.

	Qualcomm
	Support SS’s proposal

	Huawei, Hisilicon
	Agree with feature lead.

	Sharp
	Agree with feature lead.

	Samsung
	“Avoid reporting beams included in q0” is not optimization issue. We think it a error-correction issue. Reporting an already-failed beam as new candidate beam does not make sense technically.   It is necessary clarification to avoid ping-pong problem, as pointed out by Oppo, ZTE and Qaulcomm.


3..9. UE behaviour after successful/unsuccessful BFR

It is mentioned by companies to consider the interaction between BFR and RLF related timer.

QC:

· The timer associated with RLF (E.g., T310) is stopped at least upon reception of beam recovery procedure success indication from lower layers.

	company
	comments

	Intel
	Do not support it as a result of no interaction between RLM and BFR in Rel-15.

	Nokia
	RAN2 has agreed that no aperiodic indications (other than RA failure/problem) is indicated by the BFR procedure.

	Huawei, HiSilicon
	Suggest decoupling RLM and BFR in Rel-15.

	Sharp
	Agree with other companies that this should not be supported in Rel-15.

	Samsung
	Suggest not to discuss this in Rel15.


3..10. PUCCH for BFR

PUCCH was agreed to be used for BFR but many details are lacking. A few proposals observed based on contribution review:

QC:

· An SR resource can be configured to indicate the event of partial beam failure
There were many discussions on how to use PUCCH for BFR in previous meetings, but no consensus yet. The proposal above does not seem complete to finalize PUCCH design for BFR. Considering that PRACH-based design is more complete, it is recommended that PUCCH design for BFR is deprioritized to Rel-16.
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