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1. Introduction 

In the following sections, remaining issues of Rel-15 beam failure recovery from companies’ contribution for AI 7.1.2.3, RAN1#94bis meeting are summarized.
Topics in Section 2 and Section 3 are to be discussed first. Section 4 will be discussed when time allows, due to less-acknowledged importance.
2. Potential Issues
2.1. Default PUCCH beam after BFR

RAN1 94 Agreement
Downselect among the following two alternatives in RAN1#94bis
· Alt 1: K symbols after successfully receiving BFR gNB response, the PUCCH transmissions shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources

· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission

· FFS: value of K

· Alt 4: K symbols after successfully receiving BFR gNB response, the transmissions of PUCCH resources for HARQ ACK/NACK feedback of a corresponding DL PDSCH scheduled from SearchSpace-BFR shall use the same spatial filter as the PRACH transmission until the UE receives a MAC-CE activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources

· FFS: value of K

· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission
HW: Alt 1, K=0

· Should not only limited to ACK/NACK transmission, but all PUCCH transmissions.

· Such default behavior reduces the need for later reconfiguration of spatial relation.

ZTE: The spatial relation for PUCCH is determined by the type of the corresponding CORESET or service rather than resource ID in Alt-4. This is NOT aligned with NR-PUCCH framework where the spatial relation is only associated with resource ID regardless of types for the corresponding CORESET or service.
LGE: 
· K=0

· NR already allows the use of multiple active UL beams via indicating PUCCH spatial relation “per PUCCH resource”, not “for all PUCCHs”.

· beam failure only means serving DL beam’s failure so that some of PUCCH beams that has been configured for targeting different TRP or same TRP’s different Rx beam/panel is likely to be survived even in the beam failure event.
Proposal #2: Support Alt 4 with following modification:

· After successfully receiving BFR gNB response, the transmission of PUCCH resource for HARQ ACK/NACK feedback of a corresponding DL PDSCH scheduled from SearchSpace-BFR shall use the same spatial filter as the PRACH transmission until the UE receives a MAC-CE activation or reconfiguration of PUCCH-Spatialrelationinfo of the PUCCH resource
Vivo: 
Proposal 11:

· For PUCCH transmission after successful BFR, there is no need to change spec.

MediaTek
· all PUCCH transmissions within the time duration in concern can be included by modifying Alt 4. The intention of Alt. 4 is to only overwrite SpatialRelationInfo for PUCCH resources needed for restoring NW-UE communication.
Fujitsu
· Alt-1 (default PUCCH beam applies to all PUCCH transmission) is preferred.

· In addition to Alt-1, the default PUCCH beam shall only apply to the PUCCH transmissions on the serving cell where the beam failure recovery request was transmitted.

· In addition to Alt-1, UE shall stop applying the default PUCCH beam only after the application of the MAC CE activation command or the reconfiguration command for the serving cell where beam failure recovery request was transmitted.

· The value of K is based on the reported UE capability
CATT
· Any PUCCH transmission should use the same beam in all symbols.
Intel: K slots after receiving PDCCH in SS-BFR, UE should use the spatial domain filter for CF-PRACH for BFR to transmit some PUCCH resources
· K is K1+4 if PDCCH is downlink assignment or K is K2+4 if PDCCH is uplink grant

· Some PUCCH resources indicates the PUCCH resources with the spatial relation info configured by the SSB/CSI-RS that is the same as TCI state for one CORESET in active BWP

Samsung: 
Proposal 1: The number of PUCCH resources that the UE shall apply some ‘default’ Tx beam during beam failure recovery procedure shall be limited to avoid extensive RRC and MAC-CE configuration and re-configuration signalling.

Oppo:
the Tx beam used for latest BFR request transmission is a good choice for the following PUCCH for both the cases with beam correspondence and the ones without beam correspondence
Ericsson:

· Proposal 8: The UE uses the spatial relation of the PRACH for all its PUCCH resources until new spatial relations have been activated
· Proposal 9: The UE uses the spatial relation of the PRACH for all its configured SRS resources until new spatial relations have been activated.
QC: support Alt 1

NTT DCM: due to separate configurations of PDCCH beam and PUCCH beam, it is difficult to determine whether each UL beam is still alive or not. In that case, it is better to apply UL beam recovery at the same time to avoid uncertain UL beam failure.
· Proposal 3:

· Support Alt 1: K symbols after successfully receiving BFR gNB response, the PUCCH transmissions shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources.

· Support K = 0 in the above proposal
Nokia: Support Alt 1.
In summary, two issues can be summarized below.
Issue#1: which PUCCH resources to be overwritten with the spatial filter used for the CF-PRACH transmission after BFR
In summary, the following alternatives are list:

· Option 1: all PUCCH resources (Alt 1 in RAN1#94 agreement)
· HW [R1-1810100], ZTE [R1-1810214], CATT [R1-1810518], Oppo [R1-1810971], Ericsson [R1-1811187], QC [R1-1811231], DCM [R1-1811352], Nokia [R1-1811404]
· Option 2: PUCCH resources for HARQ ACK/NACK feedback of a corresponding DL PDSCH scheduled from SearchSpace-BFR  (Alt 4 in RAN1#94 agreement)
· LGE [R1-1810253] (with modification), MediaTek [R1-1810427]
· Option 3 (Fujitsu proposal): Optional 1, and 

· In addition to Option 1, the default PUCCH beam shall only apply to the PUCCH transmissions on the serving cell where the beam failure recovery request was transmitted.

· In addition to Option 1, UE shall stop applying the default PUCCH beam only after the application of the MAC CE activation command or the reconfiguration command for the serving cell where beam failure recovery request was transmitted.

· Fujitsu (R1-1810480)
· Option 4 (Intel proposal): PUCCH resources with the spatial relation info configured by the SSB/CSI-RS that is the same as TCI state for one CORESET in active BWP 
· Intel (R1-1810751)
· Option 5: no need for spec change

· Vivo (R1-1810366)
Issue#2: value of K

· Alt 1: K = 0

· HW, LGE, DCM, Nokia, Ericsson
· Alt 2: K value is based on UE capability report

· Fujitsu

· Atl 3: K is K1+4 slots if PDCCH is downlink assignment or K is K2+4 slots if PDCCH is uplink grant
· Intel
Company’s views and comments:

	Company
	comments

	OPPO
	For Issue#1, option 1

	Nokia
	Alt-1. Added Nokia view. 

	Ericsson
	Alt -1

	Qualcomm
	Issue 1: Alt-1

	Vivo
	Need some clarification for Alt-1:

1. Is this only applicable for dedicated configured PUCCH resources? Or also include common PUCCH resources?
2. Is this applicable for current BWP or current cell?
3. This is only applicable for the cases where spatial filter is needed.

	Huawei/HiSilicon
	Alt-1 for Issue#1

Alt-1 for Issue#2

	Samsung
	For Issue #1, support option 4 for the following reasons:

1.  Forcing UE change SpatialRelation for all PUCCH resource is based on unjustified assumption that when PDCCH beams fail, all PUCCH resource beam fail too.  It looks like Option-1 make a specific assumption on one specific implementation. 

2. Only those PUCCH configured with SSB/CSI-RS same as TCI for some downlink TCI fails when PDCCH beam fail.

3. Forcing UE change beams for all PUCCH resource cause unnecessary signalling overhead. Later on, the gNB would have to use up to 128 MAC-CE messages to change the beam for all PUCCH resources.  
For Issue #2:  lean to  Alt3.  Alt1 might cause difficulty to UE.

	CATT
	Alt-1

	ZTE
	Issue 1: Alt-1; Issue 2: Alt-1 

Regarding questions from vivo: Q1: common PUCCH resource is only available before initial RRC configuration for the dedicated PUCCH resources; regarding Q2, only current BWP and current cell; regarding Q3, this understanding is correct.

	LGE
	Alt-2 for Issue 1, Similar concern on Alt-1 as Samsung mentioned above. 

Alt-1 for Issue 2.

	
	


Moderator: In view of the above proposals, while substantial companies prefer Alt 1, a few companies still consider other alternatives. However, the common ground is to use “shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources”. Since UL power control session is waiting for our decision to make further progress and there, they only needs to decide which TX beam is used, rather than where to apply the TX beam, it would be helpful if we can make the following progress:

RAN1 94 Agreement
Downselect among the following two alternatives in RAN1#94bis
· Alt 1: K symbols after successfully receiving BFR gNB response, the PUCCH transmissions shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources

· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission

· FFS: value of K

· Alt 4: K symbols after successfully receiving BFR gNB response, the transmissions of PUCCH resources for HARQ ACK/NACK feedback of a corresponding DL PDSCH scheduled from SearchSpace-BFR shall use the same spatial filter as the PRACH transmission until the UE receives a MAC-CE activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources

· FFS: value of K

· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission
Offline Proposal 1: K symbols/slots after successfully receiving BFR gNB response

· the same spatial filter as the latest BFR PRACH transmission shall be used for PUCCH resource(s) until the UE receives an activation or reconfiguration of spatial relation of corresponding PUCCH resource(s)
· FFS: K value:
· Alt 1: starting from the PUCCH triggered by the gNB BFR response or the PUSCH granted by gNB BFR response DCI format 0_0
· Alt 2: K = 0;
· Alt 3: K is K1 slots if the gNB BFR response is downlink assignment or K is K2 slots if the gNB BFR response is uplink grant
· FFS: PUCCH resources that the spatial relation of the PRACH transmission is applicable
· Alt 1: All configured PUCCH resources

· Alt 2: PUCCH resources for HARQ ACK/NACK feedback of a corresponding DL PDSCH scheduled from SearchSpace-BFR

· Alt 3: PUCCH resources with the spatial relation info configured by the SSB/CSI-RS that is the same as TCI state for one CORESET in active BWP
· FFS: whether this is applicable only to active BWP of SpCell.
· FFS: whether and how this is applied for CBRA BFR

2.2. Default SRS (PUSCH) beam after BFR

Ericsson: In RAN1#94 only PUCCH was discussed. However, in order not to interrupt the communication, a similar agreement is needed also for the spatial relations for SRS, which in term controls the spatial relation for PUSCH.

Company proposals:

Ericsson:

· Proposal 9: The UE uses the spatial relation of the PRACH for all its configured SRS resources until new spatial relations have been activated.

ZTE: any subsequent PUSCH transmission can be scheduled by DCI format 0_0 as a fallback approach, due to the fact that the PUSCH should follow the spatial relation for PUCCH resource with the lowest resource ID as agreed.
QC: 

· Proposal 7: K symbols after successfully receiving BFR gNB response, PUSCH transmissions shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of spatial relation info of at least one of configured SRS resources for at least codebook based or non-codebook based PUSCH beam indication
Possible alternatives:

· Alt 1: Ericsson proposal 9 above

· After receiving gNB response of a BFR, the UE uses the spatial relation of the BFR PRACH for all its configured SRS resources until new spatial relations have been activated

· Ericsson

· Alt 2: ZTE proposal above

· After receiving gNB response of a BFR, any subsequent PUSCH transmission can be scheduled by DCI format 0_0

· ZTE

· Alt 3: QC proposal 
· After receiving gNB response of a BFR, PUSCH transmissions shall use the same spatial filter as the BFR PRACH transmission until the UE receives an activation or reconfiguration of spatial relation info of at least one of configured SRS resources
· QC
Company’s views and comments:

	company
	comments

	OPPO
	Alt.3.   
A UE can be configured with a set of SRS resources which are not with any spatial relation info. Thus gNB can trigger these SRS resources for UL beam sweeping after (or via) gNB response. Thus Alt.1 does not work for this case. 

	Nokia
	Alt 1.

	Ericsson
	Since spatial relations for PUSCH is not controlled directly, but via an SRS, we prefer to use that approach. OPPOs comment is relevant: only SRSs with previously configured active spatial relations should fallback to the PRACH beam.

	Intel
	In general we are OK, but the SRS should be SRS for codebook or non-codebook not SRS for BM. Another issue is that we think some delay should be needed, which is the same as PUCCH.

	Qualcomm
	Share same view as OPPO/Intel. Prefer SRS only for PUSCH to follow PRACH beam.

	Vivo
	Why couldn’t the UE be scheduled with 0_0 and thus follow the PUCCH beam?

	Huawei/HiSilicon
	Need more discussions to assess the importance/urgency of these proposals. 

	Samsung
	Suggest no spec change at least before the issue is clear here. Why is the spatialRelation of SRS an issue here? The ‘Tx beam’ on SRS is either determined by UE itself (if the parameter spatialRelation is not configured) or according to the configured spatialRelation parameter.  When BF of PDCCH happens, it has no impact on the SRS configuration.

	CATT
	In general, we are fine with Intel’s clarification. 

	ZTE
	Alt2, but can also live with the solution of updating SRS according to PRACH beam.

	LGE
	Need clarify what is a critical problem of operations supported by current spec. and/or by implementation before we introduce something new. Even if a PUSCH is scheduled with 0_1, the beam used for a SRS resource transmission among the previously configured SRS resource set for CB or Non-CB based UL can still be alive. If it is not, gNB is always free to schedule a PUSCH with 0_0. Therefore, we do not see any strong motivation on the need to change current specification.  


Moderator: the common ground is to apply the PRACH beam for PUSCH transmission. Combining Ericsson/QC/Intel’s comment, the following is proposed:
Proposal 2: K symbols after successfully receiving BFR gNB response

· for PUSCH transmission granted by DCI format 0_1, the same spatial filter as the PRACH transmission shall be used for a SRS resource set whose SRS-SetUse are set to 
‘codeBook’ or ‘nonCodebook’, until new spatial relations of the SRS resource set whose SRS-SetUse is set to 
‘codeBook’ or ‘nonCodebook has been reconfigured or activated
· K value:
· Alt 1: starting from the first PUCCH or PUSCH triggered by the gNB response
· Alt 2: K = 0
2.3. SearchSpace to monitor during BFR procedure

Agreement (RAN1#94)
Concerning the questions in RAN2 LS (R1-1808166) on BFR
Question 1: After UE sending PRACH for contention-free BFR, does the UE continue monitoring PDCCH candidates in configured search spaces monitored before PRACH, in addition to the search space indicated by recoverySearchSpaceId?

· RAN1 repsonse: Yes, all configured search spaces before dedicated BFR PRACH transmission for BFR are monitored
Issue: 
· During and after BFR procedure, it is agreed for UE to monitor all configured search spaces (CORESETs). However, there are cases that UE capability does not allow so.

· After BFR procedure, the previously activated TCI states for PDCCH/PDSCH might not be valid.

[HW]: there are cases where a UE, due to its UE capability, cannot monitor all the configured search spaces before dedicated BFR PRACH transmission, in addition to the search space with recoverySearchspaceID, e.g., when a UE applies single analog beamforming and it cannot monitor all the search spaces from different directions at the same time. Thus, the RAN1 response above is dependent on the UE capability and not generally applicable to all cases. We propose to specify a priority handling that the UE should monitor the search space with recoverySearchspaceID with highest priority. Whenever not all the search spaces can be monitored by the UE, it shall monitor only the search spaces with recoverySearchspaceID in corresponding CORESETs and skip others.
HW TP [R1-1810100] omitted here.
QC: 
· Proposal 5: Monitoring CORESETs other than CORESET-BFR during BFR and after gNB response but before PDCCH TCI reconfiguration is up to UE implementation.
[Sony]: After the beam failure recovery procedure, the TCI states previously configured for PDCCH/PDSCH might not be valid. With previously activated TCI state, a UE may not monitor PDCCH/PDSCH properly. One simple way to handle this issue is to deactivate all previously configured TCI states and then activate new TCI states. Hence, our propose can be listed as

Proposal 1: After the beam failure recovery procedure, a UE assumes all the TCI states for PDCCH/PDSCH as deactivated and then expects some new TCI states can be configured and then activated.
Issue #1: Possible alternatives for CORESET(s) monitoring during BFR
· Alt 1: HW proposal

· UE monitor SS-BFR with priority, when monitoring all configured search spaces cannot be achieved due to UE capability
· HW [R1-1810100] 

· Alt 2: QC proposal 5 above

· Monitoring CORESETs other than CORESET-BFR during BFR response but before PDCCH TCI reconfiguration is up to UE implementation.
· QC [R1-1811231]
· Alt 3: No change is needed. NW implementation issue.
· Alt 4: Monitor at least SS-BFR inside gNB response window, other SS can be monitored is UE is capable. Outside gNB response window UE monitors SS prior to failure
· Alt. 5: Control session will take care of this issue.
Issue #2: Possible alternatives for CORESET(s) monitoring after BFR

· Alt 1: HW proposal: 

· UE monitor SS-BFR with priority, when monitoring all configured search spaces cannot be achieved due to UE capability

· HW [R1-1810100] 

· Alt 2: QC proposal 5 above

· Monitoring CORESETs other than CORESET-BFR during BFR and after gNB response but before PDCCH TCI reconfiguration is up to UE implementation.
· QC [R1-1811231]
· Alt 3: Sony proposal 1 above

· After the beam failure recovery procedure, a UE assumes all the TCI states for PDCCH/PDSCH as deactivated and then expects some new TCI states can be configured and then activated
· Sony
· Alt 4: No change is needed. NW implementation issue.
· Alt 5: after (successful) BFR, after gNB response UE monitors SS-BFR until reconfigured with TCI state for PDCCH.
· Alt. 6: Control session will take care of this issue.
Company’s views and comments:

	company
	comments

	OPPO
	For Issue#1 and Issue#2: No additional specification is needed.  NW should ensure the PDCCH blind decoding requirement should not beyond UE capability. Otherwise, it is up to UE implementation.

	Nokia
	Alt-5 added for more exact wording. Inside gNB response window, after transmitting BFRQ UE monitors at least SS-BFR and it may additionally monitor, other configured SS if it is capable. Outside gNB response window UE monitors configured SS. As agreed, once beam failure recovery has been initiated only gNB response on SS-BFR can terminate the recovery procedure.

	Docomo
	Control session will take care of this issue. Priority order of the search spaces will be discussed in control session.

	Ericsson
	Agree with Nokia

	Intel
	Share the same view with OPPO

	Qualcomm
	Alt-1 or Alt2. Basically, we want to clarify monitoring all configured SSs are not mandated, since “monitoring all” is mentioned in RAN1 response to RAN2 LS 

	vivo
	Up to UE implementation?

	Huawei/HiSilicon
	Alt-1 for both issues. To facilitate gNB implementation, it is better to know at least which SS/CORESET UE will be monitoring, during/after BFR.

	Samsung
	For Issue#1: it shall be taken care in control session. However, we think SS-BFR shall have highest priority.

For issue#2:  Alt5, which is what we agreed.

	CATT
	Same view as OPPO

	ZTE
	UE behaviour is clear, except some cases, e.g., BWP switching before PRACH transmission, which can be left for RAN2 discussion. No further discussion is needed in RAN1

	LGE
	From technical point of view, support Alt1. For better efficiency of discussion, we support Docomo’s suggestion above.


2.4. CORESET-0 for BFD 

Issue: whether or not to monitor CORESET-0 for BFD?
Intel (R1-1810751): Currently there are two ways for UE to determine the DL RS for BFD: the first way is to use the explicitly configured CSI-RS for BFD; the second way is to use the RS indicated in the TCI state for CORESET(s) when there is no CSI-RS explicitly configured. According to current RRC signaling, TCI state cannot be configured for CORESET 0. So the second way is not feasible. Then if BFD for CORESET 0 is required, it means gNB should configure CSI-RS for BFD and the second way with lower overhead cannot be used any more. Since CORESET 0 is mainly used for broadcast signal, it is not necessary to mandate gNB to configure explicit CSI-RS for CORESET 0 for BFD. Thus UE shall not be mandated to do beam failure detection for CORESET 0.
· Proposal 22: Beam failure detection should not be applied for CORESET 0.

QC [R1-1811231]: as other regular CORESETs, CORESET 0 should be considered for monitoring PDCCH in beam failure detection if it is in active BWP. Although no explicit TCI state configured, UE may assume CORESET 0 for unicast PDSCH is QCLed with associated SSB. The implicit QCL info can be used to determine the QCL of corresponding BFD RS in the set q0.

· Proposal 19: When CORESET 0 with search space configured in active BWP, it should be considered for monitoring PDCCH in BFD.
HW [R1-1810111]:

· Proposal 3:  The TCI state of CORESET#0 (i.e. the corresponding SSB index) should be included in the beam failure detection RS set, if higher layer parameter failureDetectionResources is provided for a UE.

CATT [R1-18110520]:
· Observation: The current beam failure recovery procedure can also be applied to CORESET#0.
It is noted by the moderator that, based on current agreement, PDCCH DMRS cannot be QCL-ed to SS/PBCH block(s) via TCI. If CORESET-0 is to be monitored for BFD, it can only be via CSI-RS. Also, there are quite a few alternatives (5 as captured in control session summary) for TCI configuration for CORESET-0. The implication on BFD for CORESET-0 is different. For example, if QCL information for CORESET-0 is provided directly via SSB index, rather than TCI state, the current BFR description in 38.213 Section 6 may not be directly applicable. 
Possible alternatives:

· Alt 1: Beam failure detection should not be applied for CORESET 0 (Intel’s proposal 22 above)

· Alt 2: When CORESET 0 with search space configured in active BWP, it should be considered for monitoring PDCCH in BFD (QC’s proposal 19 above)

· Alt 3:  When a SSB is used for TCI indication for CORESET#0 or a CSI-RS QCLed with certain SSB is used for TCI indication for CORESET#0, this SSB or CSI-RS should be included for BFD.
· Alt 4: postpone the discussion until TCI configuration for CORESET-0 is resolved.
· Alt. 5: If TCI state is not configured for CORESET 0, BFD is applied on RSs which are QCL-type D with the CORESET.
Company’s views and comments:

	company
	comments

	Nokia
	Alt-4. If CORESET#0 can be configured with TCI state for PDCCH, then BFD is performed. If CORESET#0 can be configured with TCI state for PDCCH, it is monitored for BFR.

	Docomo
	Alt. 5. We think it has no issue.

	Ericsson
	Agree with Nokia

	Intel
	Alt 1. Based on 38.331, TCI state cannot be configured for CORESET 0.

	Qualcomm
	Alt 2 or Alt 5. 

	vivo
	Agree with Nokia.

	Huawei/HiSilicon
	Further refined Alt-3 to make it clear. 

	Samsung
	Alt4.  It does make sense to discuss it now when we do not whether a TCI state or SSB can be indicated for CORESET 0 yet.

	CATT
	Alt.5.

	ZTE
	Agree with Nokia

	LGE
	Alt 4.

	
	


2.5. Clarification on DL-BWP for CSI-RS in q0 and q1
Issue: CSI-RS used for BFR (for BFD and for candidate beam selection) may not contain BWP information.

ZTE: 

· When CSI-RS resources are explicitly configured for q0 or q1, these CSI-RS resources does not contain DL-BWP-ID information due to the fact that the DL-BWP-ID is configured in CSI-RS resource setting level but for BFR CSI-RS resources to be monitored does not need to be associated with any one CSI-RS resource setting according to current RRC configuration framework for CSI-RS.

· When CSI-RS resources are implicitly derived for q0 through the applied TCI states for PDCCH, these CSI-RS resource may be associated with non-active BWP considering cross-BWP QCL indication. 

Proposals: 

· Alt-1: DL-BWP ID for CSI-RS for BFR is assumed as the same BWP ID of the active DL-BWP.
· Note that for the case of implicitly deriving from applied TCIs, the BWP IDs for these CSI-RS resources in q0 are also determined according to the current active BWP ID.

· Alt-2: CSI-RS resources explicitly configured for BFR should be associated with one CSI-RS resource setting, in order to guarantee that the CSI-RS resources have the corresponding DL-BWP IDs, respectively.
· CSI-RS for BFR in the default BWP should be configured with default BWP ID.
Possible alternatives:

· Alt 1: Alt-1 above

· Alt 2: Alt-2 above

· Alt 3: No change needed

Company’s views and comments:

	company
	comments

	OPPO
	Alt.3  TS 38.211 has captured that “The UE is not expected to receive PDSCH, PDCCH, or CSI-RS (except for RRM) outside an active bandwidth part.”

	Ericsson
	Alt 1

	vivo
	Similar issue as in 2.6. 

	Huawei/HiSilicon
	CSI-RS is indicated with bwp-Id, though it is contained in CSI-ResourceConfig. Need more discussions.

	Samsung
	Alt3. Looks like the gNB implementation can take care of that.

Alt-1 could cause further issues and would need further clarifications, which is not desired.

 Alt-2 is one kind of gNB implementation.

	CATT
	Alt 1

	ZTE
	Alt1. 

Section 2.5 is to handle the case within the same carrier, but section 2.6 is to handle the case of cross carrier, for my perspective. Notes that, according to current RRC framework, CSI-RS resources for RLM, BFR and UL power control may not be associated with CSI-ResourceConfig.

	LGE
	Agree with OPPO, Alt 3.

	
	


2.6. Clarification on BFD RS not in active BWP

Vivo[R1-1810366]: If the UE is not provided with higher layer parameter failureDetectionResources, and if RS index with QCL type D in the RS sets indicated by the TCI states for respective CORESETs is not on current active BWP, then there is an ambiguity about UE monitoring CORESETs for BFD.
Proposal 9:

· UE is not expected to be configured with RS for BFD in inactive BWP.
Similar issue has been raised by vivo in Gothenburg meeting with the offline discussion/comments pasted below. While majority companies do not consider new agreements are needed, they also assume that UE do not need to perform measure BFD RS in inactive BWP. It was recommended by some company to clarify this in 38.214 section 6.

The following alternatives can be considered:

· Alt 1: vivo proposal 9 above
· Alt 2: No changes are needed

From Gothenburg meeting: Company’s views and comments:
	company
	comments

	vivo
	Support Alt 1.

	MediaTek
	Alt 2. Since UE only performs measurement on active BWPs, it is not clear to us why there would be a QCL Type-D RS not residing on the same active BWPs.

	Intel
	Is it correct understanding that there’s no BWP/CC ID defined in RRC for explicit BFD RS?

	Samsung
	Alt2

	HW/HiSi
	Agree with MTK

	DCM
	Alt. 2.

	Nokia
	Alt2.

	ZTE
	Alt2. 
For the perspective of ZTE, if not available RS for BFD can be monitored, UE should assume not to perform beam recovery procedure by default without any spec impact, e.g.,

· #1 if the RS with QCL type D for the monitored CORESET is not active, and if the configured q0 is not configured, UE assumes not to perform beam failure recovery;

· #2 if the RS with QCL type D for the monitored CORESET is not active, and meanwhile the configured q0 still can NOT be monitored (e.g., also from the different BWP as the CORESET), UE assumes not to perform beam failure recovery. 

	CATT
	Alt.2

	Ericsson
	Alt 2. 

Note that the limitation that the UE only monitors RSs within the active BWP is explicitly mentioned for RLM (section 5 in 213), but not for BFD (section 6 in 213). Maybe that limitation should be explicitly stated also in section 6


Possible alternatives:

· Alt 1: vivo proposal 9 above

· Alt 2: clarify that UE does not monitor RS (for BFD and for candidate beam selection) in inactive BWP.
· Alt 3: No changes are needed

For Chengdu meeting: Company’s views and comments
	company
	comments

	OPPO
	Alt.3

	Nokia
	Alt 3. This is more RAN2 topic to select RACH resources for recovery.

	Ericsson
	Alt 2

	Qualcomm
	Alt 3

	vivo
	Fine with Alt 2.
A general question: is it possible to monitor BFD-RS in the measurement gap which may not reside in the active BWP.

Another confusing part is why the UE only monitors RSs within the active BWP is explicitly mentioned for RLM (section 5 in 213), but not for BFD (section 6 in 213)?

	Huawei/HiSilicon
	Alt 3

	ZTE
	Alt3

	LGE
	Alt 3

	
	


2.7. Include SSB for explicit BFD set configuration

Nokia discussed that SSB should be included in explicit BFD set configuration, which is not currently allowed in 213 spec. it was also pointed out that current RAN2 signaling framework RLM/BFR provides the flexibility to both CSI-RS and SSB signals as monitor target.

Nokia proposals:

· SS/PBCH block indexes can be explicitly configured to set of q0 [R1-1811404]
Although the same issue was offline discussed/commented in Gothenburg meeting, it should be noted that SSB/PBCH blocks cannot be QCL-ed with PDCCH DMRS now. The moderator suggests companies to express their views again based on the latest agreements.

The following alternatives can be considered:

· Alt 1: support Nokia proposal above

· Alt 2: No changes are needed
Company’s views and comments
	company
	comments

	Nokia
	Alt 1. Support configuring SS/PBCH to set q0 explicitly, RRC supports this. For implicit configuration support including SS/PBCH block to set q0 either directly or indirectly (i.e. using TRS configuration). SS/PBCH can be configured as TRS and TRS can be QCL’d with PDCCH DMRS thus SS/PBCH should be possible to include in set of q0 

	Ericsson
	Alt 1. We share Nokia’s understanding that the PDCCH DMRS and the SS/PBCH block are QCL via the TRS. 

	Intel
	Alt 2. This is an optimization.

	Vivo
	Alt 1.

	Huawei/HiSilicon
	Alt 1

	ZTE
	Alt 1.

	LGE
	Alt 2.
In case of implicit BFD RS configuration, SSB can still be a spatial QCL source of PDCCH via indirect linkage though a TRS in our understanding. In case of explicit BFD RS configuration, we already agreed that only CSI-RS is allowed due to the fact that SSB cannot be UE-specifically beamformed. 


2.8. +Clarification on BFD set determination

QC: The criteria for determining 2 beam failure detection resources when 3 CORESETs are configured is not clear.

Proposal 1: A rule should be defined to choose BFD set from the RSs of the configured CORESET. In the case when 3 CORESETS are configured and failureDetectionResources are not configured, the 2 RS can be obtained from the CORESETs associated with the search spaces with the lowest monitoring periodicity. In case of multiple CORESETS with associated search spaces with same lowest periodicity, conflict can be resolved based on RS periodicity associated with CORESETS, followed by CORESET ID
Possible alternatives:

· Alt 1: QC proposal 1 above

· Alt 2: mandate contention-free BFR when BFR is configured

· Alt 3: no change is needed
· Alt4: Increase maximum number of BFD-RS
Company’s views and comments:

	company
	comments

	OPPO
	Alt.3  We are also ok with that the maximum number of BFD RS can be extended to 3

	Nokia
	Nokia’s proposal for increasing the max number of BFD-RS was not included. If the max number is not increased with are ok with defining a selection of subset of resource e.g. Alt1. 

	Ericsson
	Alt 4 first preference. The limitation of 2 RSs was introduced when CBRA was not considered. 

	Intel
	First we need to make sure whether CBRA is working as currently gNB does not know whether CB-PRACH is for BFR or other purpose, as well as whether BFD is needed for CORESET 0. We can discuss this issue after these two issues are finished.

	Qualcomm
	Alt.1. Prefer to stick to agreement. Open to other rules. 

	Vivo
	Alt 4.

	Huawei/HiSilicon
	Need more discussions on the mapping rule.

	Samsung
	Alt4.  Increasing the maximum and no change in the design.

	CATT
	Alt-4. Also OK with alt-3. 

	ZTE
	Alt 4

	LGE
	Alt 3. We do not think the criteria is needed. 


Based on the companies’ input, majority suggests Alt 4 (It should be noted that changing RRC parameters is now not recommended).
Proposal: for beam failure detection, the maximum number of configured RS is 3 per BWP.
· Note: this has RAN2 impact.
3. Clarifications
3.1. +Clarification on PDCCH and PDSCH QCL during BFR

Issue: current agreement on QCL assumption during BFR is applicable only to SS-BFR and when scheduling offset is below a threshold, which are not reflected in 38.214 section 6
Intel: UE shall monitor previous CORESET after transmitting BFRQ. So the PDCCH monitoring should indicate the PDCCH in SS-BFR, and corresponding PDSCH means the PDSCH scheduled by PDCCH. It has been specified that when scheduling offset is below a threshold, UE shall use default beam. So only when scheduling offset is above threshold, UE can use new beam to monitor PDSCH. Therefore one TP is proposed as follows.

Intel TP [R1-1810751]: 

	6
Link recovery procedures

<unrelated part omitted>

The UE may receive by higher layer parameter PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot 
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 and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index 
[image: image2.wmf]new
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 provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by higher layer parameter recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot 
[image: image3.wmf]4
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 within a window configured by higher layer parameter BeamFailureRecoveryConfig. For the PDCCH monitoring, which is in a search space set provided by higher layer parameter recoverySearchSpaceId, and for the corresponding PDSCH reception with scheduling offset equal to or larger than Threshold-Sched-Offset, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index 
[image: image4.wmf]new
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 until the UE receives by higher layers an activation for a TCI state or any of the parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. After the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or higher layer parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList.


Possible alternatives:

· Alt 1: support Intel TP above

· Alt 2: other version of TP (please specify)

· Alt 3: no need for change.

Company’s views and comments:

	company
	comments

	Ericsson
	Alt 3: The UE should monitor all the configured search spaces using qnew 

	Intel
	Alt 1. Based on Ericsson’s comments, we think some spec change is needed too. This paragraph is talking about CORESET-BFR and SS-BFR. It is confusing whether the wording “PDCCH monitoring” means PDCCH from all CORESETs or only from CORESET-BFR.
Some questions to Ericsson, does UE need to monitor CORESET0 by qnew? How to handle the case when BFRQ is not detected by gNB?

	Huawei/HiSilicon
	Alt 3.

	Samsung
	Support Alt1. Agree with Intel, the PDCCH monitoring means the PDCCH in SS-BFR, not in other SS. We shall clarify it.

	CATT
	Alt-3. Our understanding is that the current wording “For the PDCCH monitoring” follows the previous sentence, so it applies to CORESET-BFR only, both before and after the threshold. 

	ZTE
	Alt 3. 


It is observed that while substantial companies proposing “no change is needed”, their interpretation to the current spec text is not consistent, as highlighted in yellow. It is suggested to clarify the understanding.

Proposal: offline discussion to clarify the UE behaviour.
3.2. Clarification on SSB for BFD

Intel: Currently SSB cannot be configured for BFD explicitly or implicitly. Therefore some wording for SSB for BFD should be removed.

OPPO [R1-1810971]:

· Remove any description on SS/PBCH block(s) within the set q0, since in current spec, PDCCH DMRS cannot be QCL-ed with SS/PBCH blocks
Intel TP:

	6
Link recovery procedures

<unrelated part omitted>

The physical layer in the UE assesses the radio link quality according to the set 
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 of resource configurations against the threshold Qout,LR. For the set 
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, the UE assesses the radio link quality only according to periodic CSI-RS resource configurations or SS/PBCH blocks that are quasi co-located, as described in [6, TS 38.214], with the DM-RS of PDCCH receptions monitored by the UE. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained from a SS/PBCH block. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained for a CSI-RS resource after scaling a respective CSI-RS reception power with a value provided by higher layer parameter powerControlOffsetSS. 
The physical layer in the UE provides an indication to higher layers when the radio link quality for all corresponding resource configurations in the set 
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 that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. The physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity among the periodic CSI-RS configurations and/or SS/PBCH blocks in the set 
[image: image8.wmf]0
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 that the UE uses to assess the radio link quality and 2 msec. 


Options:

· Alt 1: OPPO’s TP above

· Alt 2: other TP (please specify)

· Alt 3: no change is needed

Company’s views and comments:

	company
	comments

	Nokia
	Alt2.  Support configuring SS/PBCH to set q0 explicitly, RRC supports this. For implicit configuration support including SS/PBCH block to set q0 either directly or indirectly (i.e. using TRS configuration). SS/PBCH can be configured as TRS and TRS can be QCL’d with PDCCH DMRS thus SS/PBCH should be possible to include in set of q0.

	Ericsson
	Alt 1

	Intel
	Alt 2. Intel TP.

	Huawei/HiSilicon
	Alt 3

	ZTE
	Discussed after making decision in section 2.7

	LGE
	Alt 3. Shouldn’t SSB still be used for BFD in case of implicit BFD RS configuration?   


3.3. Clarification for contention-based beam failure recovery

Issue: Contention-based BFR is supported in MAC spec, but not mentioned in physical layer spec.

Ericsson:

So, 38.321 indicates that there is a separate procedure for the case when contention-based link recovery is performed: the monitoring procedure in MAC is the same as for other RACH cases. Unfortunately, there is no description in 38.213 how the monitoring is performed in this case.

Proposal 10: When performing contention-based link recovery, the UE performs random access according to section 8 in 38.213.

Proposal 11: If the UE is not provided a control resource set for a search space set provided recoverySearchSpaceId or if the UE is not provided recoverySearchSpaceId, the UE may perform contention-based link recovery.
Possible alternatives:

· Alt 1: clarify it in 38.214 Section 6, as suggested by Ericsson proposal above

· Alt 2: clarify it in 38.214 Section 6, but in different versions than Ericsson proposals (please specify)

· Alt 3: no change is needed.

Company’s views and comments:

	company
	comments

	OPPO
	Alt.3

	Alt 3
	No change is needed.

	Ericsson
	Alt 1

	Intel
	Alt 3. This is defined in 38.321.

	Huawei/HiSilicon
	Alt 3

	ZTE
	Alt3, but we can live with proposal 10.


3.4. Clarification on the association between SSBs and PRACH resources

Agreement (RAN1#90bis):
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

· 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.

LGE: In our view, new beam candidates for CFRA are configured explicitly by RRC so that it seems more straightforward allowing only one-to-one mapping between each SSB and a PRACH preamble. In addition, we should note that the many-to-one mapping is not allowed for SSBs and CBRAs for initial access as well.
Proposal #3: Decide whether or not multiple SSBs can be associated with the same PRACH resource for the configuration of new candidate beam RSs.
Possible alternatives:
· Alt 1: support only one-to-one mapping between each SSB and a BFR PRACH resource
· Alt 2: support many-to-one mapping between multiple SSB and a BFR PRACH resource

· Alt 3: No need for changes

Company’s views and comments:

	company
	comments

	OPPO
	Alt.1

	Alt 3
	No change is needed

	Ericsson
	Alt 3

	Intel
	Alt 3

	Qualcomm
	Alt 3

	Huawei/HiSilicon
	Alt 3

	ZTE
	Alt 3

	LGE
	Alt 1. 
To FL, we should decide either Alt1 or Alt2, and then discuss whether or not we need to capture anything in the spec. because the FFS part has not been resolved so far. If time permits, we would like to suggest collecting views from companies by removing Alt3 and make a decision between Alt1 and Alt2. 


3.5. Not correctly captured TPs

Point #1: Vivo (R1-1810366) TP

	< Unchanged parts are omitted >
A UE can be provided, for a serving cell, with a set 
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 of periodic CSI-RS resource configuration indexes by higher layer parameter failureDetectionResources and with a set 
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 of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter candidateBeamRSList for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter failureDetectionResources, the UE determines the set 
[image: image11.wmf]0
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 to include periodic CSI-RS resource configuration indexes with same values as the RS indexes associated with QCL type D in the RS sets indicated by higher layer parameter TCI-states for respective control resource sets on active BWP of the current cell that the UE uses for monitoring PDCCH. The UE expects the set [image: image12.wmf]0

q

 to include up to two RS indexes and, if there are two RS indexes in a TCI state, the set [image: image13.wmf]0

q

 includes RS indexes with QCL-TypeD configuration for the corresponding TCI states. The UE expects single port RS in the set 
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q

. 
< Unchanged parts are omitted >
The physical layer in the UE provides an indication to higher layers when the radio link quality for all corresponding resource configurations in the set 
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 that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. The physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity among the periodic CSI-RS configurations and/or SS/PBCH blocks in the set 
[image: image16.wmf]0

q

 that the UE uses to assess the radio link quality and 2 msec. 
< Unchanged parts are omitted >
The UE may receive by higher layer parameter PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot [image: image17.wmf]n

 and according to antenna port spatial quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index [image: image18.wmf]new

q

 provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by higher layer parameter recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot [image: image19.wmf]4

+

n

 within a window configured by higher layer parameter BeamFailureRecoveryConfig. For the PDCCH monitoring and for the corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index [image: image20.wmf]new

q

 until the UE receives by higher layers an activation for a TCI state or any of the parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. After the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or higher layer parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList.
< Unchanged parts are omitted >


Point #2: OPPO [R1-1810971]:

· Change “for a serving cell” to “for a bandwidth part”, since BFR configuration is configured per BWP
· Refine the text to clarify that for the case of two indexes in a state, only the RS index with QCL-TypeD configuration will be included in q0
The first OPPO proposal was offline commented in RAN1#94 as captured in Issue #1 below. There do not seem many support from companies.

Company proposals

· Issue 1: Change “for a serving cell” to “for a bandwidth part” since BFR configuration is per BWP [R1-1808886]
· Issue 2: To clarify that implicit configuration of RLM/BFD RS is not allowed for UE signaling no support of CSI-RS based RLM [R1-1809423]
From Gothenburg meeting: Company’s views and comments
	company
	comments

	OPPO
	Support the proposal of Issue 1

	HW/HiSi
	Seems not really needed. 

	Ericsson
	Issue 1 is not needed. Issue 2: support for CSI-RS-based RLM is mandatory.

	
	

	
	

	
	

	
	

	
	


For Chengdu meeting: Company’s views and comments:

	company
	comments

	Ericsson
	Issue 1: not needed. Issue 2: support for CSI-RS-based RLM is mandatory

	Huawei/HiSilicon
	Seems not critical


3.6. Clarification on qnew selection in different PRACH instances

Intel: 

In last meeting, RAN2 sent an LS R2-1813493 to RAN1 asking whether the power ramping counter should be increased or not for the following cases:

(C) the CSI-RS is selected and the CSI-RS is same as the last RA preamble transmission.

(D) the CSI-RS is selected but the CSI-RS is not same as the last RA preamble transmission.

(E) the SSB is selected but the CSI-RS was selected in the last RA preamble transmission.

(F) the CSI-RS is selected but the SSB was selected in the last RA preamble transmission.

When PRACH is associated with the same new beam, the counter should be increased. So if the same resource is associated with PRACH in different time instances, the power ramping counter should be incremented. For the other cases, from current spec, UE cannot guarantee that the same spatial domain transmission filter is applied for different reference signal resources. Therefore the counter should not be incremented. Moreover regarding the overhead, a normal gNB should not configure different resources with the same beam that is associated with different PRACH resources. Therefore for case C, power ramping counter should be incremented, and for case D-F, power ramping counter should not be incremented.

Moreover, it can be observed that UE can select a different PRACH resources in each BFRQ opportunity. Hence in current spec, it should be defined the qnew can be different in each PRACH instance.

Proposal 20: Reply RAN2 LS R2-1813493 with the following response: for case C, power ramping counter should be incremented, and for case D-F, power ramping counter should not be incremented.

Proposal 21: Adopt the TP in R1-1810751 (omitted here) to reflect qnew can be different in different PRACH instances.

	6
Link recovery procedures

The UE may receive by higher layer parameter PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot 
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 and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index 
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 for current PRACH transmission provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by higher layer parameter recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot 
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 within a window configured by higher layer parameter BeamFailureRecoveryConfig. For the PDCCH monitoring and for the corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with latest index 
[image: image24.wmf]new
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 until the UE receives by higher layers an activation for a TCI state or any of the parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. After the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or higher layer parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList.



Related to Proposal 20: 

· Since power ramping details are discussion in RACH session, rather than in BFR session, it is recommended to discuss this in RACH session.

Possible alternatives to proposal 21:

· Alt 1: Intel proposal 21 above

· Alt 2: other version of TP (please specify)

· Alt 3: no change is needed

Company’s views and comments:

	company
	comments

	Nokia
	Discuss this in RACH session.

	Ericsson
	Agree with Nokia

	Intel
	Proposal 21 is related to BFR (our TP included). Current spec is unclear whether UE could change q_new for each BFRQ instance.

	Huawei/HiSilicon
	Discuss this in RACH session.

	ZTE
	Share the same view with Nokia


4. Other potential issues

4.1. Identify BFR purpose of Contention-based RACH

Issue: when contention-based RACH is used for BFR, its purpose for BFR is not distinguishable from other purposes.
[Intel]: The contention based PRACH based BFR has been agreed. However the CB-PRACH may have some other functions, e.g. SR. Then it should be necessary to differentiate beam failure recovery request with other purpose of PRACH.

Option A: beam failure recovery request is identified in Msg1.

Option B: beam failure recovery request is identified in Msg3.

QC[R1-1811231]:

Proposal 3: For CBRA based BFR additional message indicating the cause of failure can be conveyed to gNB.
In Gothenburg meeting, similar issue was discussed/commented as captured below. While majority companies think the purpose should be delivered in the 4-step RACH, a substantial amount of companies thinks this is not necessary.

The following alternatives can be considered:

· Alt 1: beam failure recovery request is identified in Msg1 in a 4-step RACH based BFR

· Alt 2: beam failure recovery request is identified in Msg3 in a 4-step RACH based BFR.

· Intel [R1-1810751]

· Alt 3: no change is needed

· Alt 4: beam failure recovery request is identified after RACH completes successfully. Send LS to let RAN2 decide exact way

From Gothenburg meeting: Company’s views and comments
	company
	comments

	China Telecom
	Alt 2

	Intel
	Alt 2

	OPPO
	Alt 3. Just use the initial access procedures

	Samsung
	Alt3, No decision in RAN1 is needed.  From the perspective of RAN1, we just use the normal contention based RACH procedure. This should leave to RAN2 decision to re-design or change some message content. 

	Vivo
	Alt 3

	HW/HiSi
	Alt 3

	LGE
	Alt 3

	DCM
	Alt.2

	Nokia
	Alt3. To our understanding the BFR request in msg3 was discussed by RAN2#101 and agreed that in rel15 this would not need to be supported as NW can detect BFR UE RACH attempt on new beam. In our view this is RAN2 issue.

R2-1803198 Contention based random access for beam failure   Ericsson          discussion       Rel-15 NR_newRAT-Core
Proposal 1           For CBRA based BFR, Message 3 shall include a new MAC CE to indicate that the CBRA is for BFR.

-     Nokia thinks this is not an urgent issue and the network can implicitly detect from the fact that the UE switched beams. 

-     Sharp supports the proposal in principle 

-     Huawei thinks this is a CP issue

=>  Not supported for Rel-15


	ZTE
	Alt.2. It is because that, e.g., for PRACH-based SR, we think the pre-configured TCI states are still available; for contention-based recovery, the pre-configured TCI should be released and all CORESET(s) should be assumed as being QCL with the DL RS associated with the PRACH, where UE is going the procedure if TCI is not provided for the perspective of spec. 

If no any flag for indicating the PRACH procedure is for recovery, what is UE behaviour? Release the previously configured TCI(s) or not?


	CATT
	Alt-2

	Qualcomm
	Added Alt. 4. Ok for Alt. 2 or 4. UE should inform gNB the CBRA is for BFR, since UE may only be able to monitor the beam selected in CBRA. While in SR, UE can monitor all CORESETs.

	Ericsson
	Alt 2. This has indeed been discussed in RAN2, however the implicit determination rule suggested by Nokia in RAN2 seems unreliable: note that the BFR procedure is irreversible: once the beam has failed, it has failed: the UE cannot autonomously declare the beam OK again. Hence, there is nothing that prevents the UE from attempting to access on the previously failed beam: it may well still be the best. In this case, there is no way for the NW to distinguish between BFR and SR.

	MTI
	Alt-2

	Sharp
	Alt 2. Based on indication, network could identify CBRA triggered by BFR from other CBRA which is helpful for the quick beam failure recovery.


For Chengdu meeting: Company’s views and comments:

	company
	comments

	OPPO
	Alt.3

	Nokia
	Alt3. To our understanding the BFR request in msg3 was discussed by RAN2#101 and agreed that in rel15 this would not need to be supported as NW can detect BFR UE RACH attempt on new beam. In our view this is RAN2 issue.
R2-1803198 Contention based random access for beam failure   Ericsson          discussion       Rel-15 NR_newRAT-Core

Proposal 1           For CBRA based BFR, Message 3 shall include a new MAC CE to indicate that the CBRA is for BFR.

-     Nokia thinks this is not an urgent issue and the network can implicitly detect from the fact that the UE switched beams. 

-     Sharp supports the proposal in principle 

-     Huawei thinks this is a CP issue

=>  Not supported for Rel-15

	Ericsson
	Alt 2. 

RAN2 discussed this in RAN2 #103, with the conclusion:

R2-1812794
BFR over CBRA
Apple
discussion
Rel-15
NR_newRAT-Core
· Chair: there seem to be low support to do anything now, unless R1 discussion makes some agreement. 

· Noted
Hence, RAN2 has not rules this out, rather RAN2 is waiting for RAN1 input.

	Intel
	Alt 2. Share the same view with Ericsson. If this indication is not included, how can gNB knows PRACH is for BFR not for other purpose?

	Qualcomm
	Alt 2 or Alt 4.

	Huawei/HiSilicon
	Alt 3

	Samsung
	Alt3

	ZTE
	Alt.2. It is because that, e.g., for PRACH-based SR, we think the pre-configured TCI states are still available; for contention-based recovery, the pre-configured TCI should be released and all CORESET(s) should be assumed as being QCL with the DL RS associated with the PRACH, where UE is going the procedure if TCI is not provided for the perspective of spec. 

	LGE
	Alt3


4.2. BFR during DRX mode

HW: There was little discussion and no conclusion in RAN1#94 meeting. We propose that the UE should differentiate the modes of non-DRX and DRX, and the currently specified contents about link recovery in TS38.213 only apply to UE in non-DRX mode. Meanwhile, in DRX mode, the UE indicates to higher layers with a periodicity of maximum between the DRX periodicity and the shortest periodicity of BFD RS(s), only when the UE’s MAC entity is in Active time. It is also worth noting that a LS to RAN2 is needed to modify RAN2 specs accordingly if this proposal is accepted in RAN1.
Company proposals from RAN1#94 [R1-1809805]:

· Enable BFR procedure in DRX non-Active Time by allowing UE to monitor gNB response during DRX non-Active Time. Send LS to inform RAN2 [R1-1808264]
· If DRX operation is configured, the UE physical layer doesn’t send beam failure indication to MAC layer during the inactive time [R1-1808669]
· In DRX, the UE only has to evaluate the quality of the elements in the set 
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 once per DRX period. [R1-1809197]
· The indication period in BFR is dependent on the DRX period in addition to RS periodicity. [R1-1809423]
The following alternatives can be considered:

· Alt 1: In DRX, the UE indicates to higher layers with a periodicity of maximum between the DRX periodicity and the shortest periodicity of BFD RS(s), only when the UE’s MAC entity is in Active time.

· HW [R1-1810100]
· Alt 2: If DRX operation is configured, the UE physical layer shall not be mandated to send beam failure indication to MAC layer during the inactive time.
· Intel [R1-1810751]
· Alt 3: In DRX, the UE only has to evaluate the quality of the elements in the set 
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 once per DRX period.
· Ericsson [R1-1811187]
· Alt 4: The indication period in BFR is dependent on the DRX period in addition to RS periodicity.
· QC [R1-1811231]
· Alt 5: No change is needed
To the understanding of the moderator, DRX beam failure indication requirement has been defined in RAN4 already. The discussion here is not needed.
Company’s views and comments:

	company
	comments

	OPPO
	Alt.2

	Nokia
	Alt5, defined by RAN4.

	Ericsson
	Some text should be added to 38.213, otherwise the UE should apply the same indication interval, irrespective of DRX or not. Then RAN4 may have the text ready…

	Intel
	Agree with Ericsson that some text should be defined in RAN1 spec.

	Qualcomm
	Alt 1-4 may converge

	Huawei/HiSilicon
	Suggest to have more discussions on this.

One thing to point out is that there may be misalignment between RAN1 and RAN4 specs. For example, in Section 8.5.4 of TS38.133, it is mentioned that “A Layer 3 filter shall be applied to the beam failure instance indications as specified in [2]” and this may not be the common understanding in RAN1.

	CATT
	Alt-5

	ZTE
	Alt5. Support Feature-Lead


4.3. TA value after beam failure recovery request transmission

 [DCM]: The issue for TA of BFR is whether appropriate TA value can be different before and after BFR. If the appropriate TA value can be different, UL tranmission timing should be adjusted via TA command MAC CE as soon as possible.
· Option 1:
· gNB tracks the TA value for the UE all the time and indicates TA command which is delta from the current TA value. 
· Pros: no spec impact

· Cons: Much additional gNB complexity since it needs to track the TA values for all the serving UEs
· Option 2: 
· For PRACH transmisson for BFR request, UE uses the maintained TA value

· Pros: no additional gNB complexity
· Cons: spec. impact 

DCM proposals:

· Proposal 4: 

· (Option 2 above) UE transmits PRACH with the maintained NTA value in case of BFR request using contention free RA.
The same issue was offline discussed/commented, as pasted below (issue 1). The issue does not seem well-acknowledged.

From Gothenburg meeting: Company’s views and comments
	company
	comments

	
	

	MediaTek
	Alt 2. The above proposals inclines to be optimization and is not essential.

	ASUSTeK
	Alt 1. Since TA for the serving beam after BFR may be well different from the beam used before BFR, TA command is possibly needed for updating the TA.

	DCM
	Support

	ZTE
	Optimization and not essential. BTW, what is Alt2: no changes in Spec?

	Qualcomm
	Option 2 for both issues plus clarification that CFRA based BFR is only performed before TA timer expires. Otherwise, CBRA BFR should be performed

	Ericsson
	TA handling is a separate procedure, and is adequately described in the spec. Not sure what all the alt 1 and alt 2 are referring to….


Possible alternatives:

· Alt 1: DCM proposal 4 above

· Alt 2: No change is needed. 

For Chengdu meeting: Company’s views and comments:

	company
	comments

	Nokia
	Alt 1. In addition, if TA has expired and beam failure recovery is triggered UE should use only CBRA and not use CFRA. 

	Intel
	Alt 2.

	ZTE
	Alt 2.


4.4. No contention-free BFRQ configuration on active BWP

Vivo [R1-1810366]: When no RACH resources (including both CFRA and CBRA) are configured on the active BWP, the UE can switch to the initial BWP for PRACH transmission. If there is CORESET-BFR and CFRA on initial BWP, then UE can transmits CFRA and monitors CORESET-BFR on initial BWP. In this case UE does not expect to be configured with candidate beam RSs for monitoring.

Proposal 10:

· If no RACH resource (including both CFRA and CBRA) are configured on active BWP and UE switches to initial BWP and starts BFR procedure in the initial BWP, UE is not expected to be configured with candidate beam RSs in the active BWP.
The same proposal was raised by vivo in RAN#94. The issue was not well-acknowledged based on the offline discussion/comment, as pasted below.
Vivo proposals [R1-1808221] from Gothenburg meeting:
· Issue 1: If no RACH resource (including both CFRA and CBRA) are configured on active BWP, the UE is expected to switch to initial BWP and start BFR procedure in the initial BWP. In this case UE is not expected to be configured with candidate beam RSs in the active BWP.
· Issue 2: UE is not expected to be configured with the high layers parameter searchSpaceType of recovery search space as ‘common’.

From Gothenburg meeting: Company’s views and comments 
	company
	comments

	DCM
	Issue 1: If no RACH resource (including both CFRA and CBRA) are configured on active BWP, it is up to NW implementation that whether UE is configured with candidate beam RSs in the active BWP. There is no need to specify it.
Issue 2: Agree.

	Ericsson
	Issue 1: Up to NW implementation. Issue 2: not needed.

	
	

	
	


For Chengdu meeting: Company’s further views and comments, if any:
	company
	comments

	Nokia
	No changes needed.

	Ericsson
	No changes needed

	Intel
	No changes needed

	CATT
	No changes needed

	ZTE
	No changes needed


4.5. Termination of BFR before first BFRQ transmission

HW: In RAN1#94, an agreement related to the monitored search spaces during BFR was made.

Agreement
Concerning the questions in RAN2 LS (R1-1808166) on BFR
Question 1: After UE sending PRACH for contention-free BFR, does the UE continue monitoring PDCCH candidates in configured search spaces monitored before PRACH, in addition to the search space indicated by recoverySearchSpaceId?

· RAN1 repsonse: Yes, all configured search spaces before dedicated BFR PRACH transmission for BFR are monitored
HW: Based on the agreements, UE should monitor the CORESET before beam failure during BFR procedure. Similar as radio link monitoring mechanism, there is a scenario that when the blockage, which leads to beam failure, is removed, the beamformed link can be recovered automatically. In such case, beam failure recovery procedure is useless and should be stopped.
HW proposal (R1-1810100):

· if UE can decode PDCCH successfully in previous CORESET for the duration between beam failure declaration and first BFRQ transmission, UE should not transmit beam failure recovery request, and instead should send an indication to its own higher layers. After that, higher layers stop the beamFailureRecoveryTimer.
Possible alternatives:

· Alt 1: if UE can decode PDCCH successfully in previous CORESET for the duration between beam failure declaration and first BFRQ transmission, UE should not transmit beam failure recovery request, and instead should send an indication to its own higher layers. After that, higher layers stop the beamFailureRecoveryTimer.
· Alt 2: No change is needed.
Company’s further views and comments:

	company
	comments

	Nokia
	Alt 2, no changes needed. We don’t see need for this as the old link may be in failure condition but UE may still be able to receive transmission. BFR was triggered due to specific conditions. 

	Ericsson
	Alt 2

	Intel
	Alt 2

	CATT
	Alt2

	ZTE
	Alt 2. Share the same view with Nokia

	Huawei/HiSilicon
	Alt 1. If DCI is detected on previously used search space(s), continue to perform beam failure recovery procedure is useless and will affect the subsequent PDSCH transmission with beams used before beam failure.


4.6. SCS of contention-free PRACH 

[Huawei]: RAN2 has agreed to explicitly configure the subcarrier spacing for beam failure recovery request (BFRQ). However, if the subcarrier spacing for BFRQ is different from that of normal RACH transmission, one issue that may arise is that the guard period for RACH occasion (RO) in flexible symbols may not be sufficient.

HW proposes the following alternatives:

· Alt-1: The SCS(s) of BFRQ and PRACH for initial access are fixed to the same in RAN1 specification.

· Alt-2: The SCS(s) of BFRQ and PRACH can be configured to be different, and the guard period for BFRQ RO should be at least as long as that for the PRACH for initial access. 

The following alternatives can be considered. The same alternatives were offline discussed/commented in RAN1#94 meeting, as pasted below. The input does not seem to be supportive from companies.

· Alt 1: support HW Alt-1 above

· Alt 2: support HW Alt-2 above
· HW [R1-1810100]
· Alt 3: No changes are needed
From Gothenburg meeting: Company’s views and comments:

	company
	comments

	Huawei
	Alt 2
@vivo, the problem arises when different SCS(s) are configured for BFRQ and normal RACH, please check Section 3.4 in R1-1808145.

	vivo
	It has already been agreed to explicitly configure SCS for PRACH of BFRQ

	DCM
	Alt. 3

	Intel
	Alt1. Alt1 is to extend RAN1 agreement that SCS of PDCCH ordered PRACH and PRACH for initial access is the same. This is not an optimization issue, but it is challenge to UE implementation due to transition latency for power change.


For Chengdu meeting: Company’s views and comments
	company
	comments

	Nokia
	Alt 1.

	Ericsson
	Alt 1

	Intel
	Alt 1

	Qualcomm
	Alt 1

	vivo
	Joint discussion with IA is needed. This issue was originally raised by IA and RAN2. It is necessary to involve those guys 

	Huawei/HiSilicon
	Either Alt 1 or 2 is fine

	CATT
	Alt 1

	LGE
	Alt 3. If needed, better to decide in RACH session because BFR configuration just reuses PRACH configuration.  


4.7. DCI restriction for gNB response

One company discussed possible DCI formats for gNB response. 

Samsung (R1-1810839):

Proposal 3: The UE only monitors DCI format 0_0 and 1_0 in BFR-search space.

The following alternatives can be considered:

· Alt 1: support Intel/Samsung proposal above

· Alt 2: No changes are needed
The same issue was offline discussed/commented in Gothenburg meeting as pasted below. The proposal is not well-acknowledged. 
From Gothenburg meeting: Company’s views and comments
	company
	Comments

	Intel
	Alt 1

	Samsung
	Alt 1

	MediaTek
	Alt 2. The issue has been discussed for a few times without conclusion. Our understanding is that current agreement is more generic and is operational. It is suggested to postpone the optimization design for NR Rel-15 in this stage.

	vivo
	Alt 1. We would like to further restrict the search space of BFR to ‘ue-specific’

	DCM
	Alt. 2

	Nokia
	Alt 2. No changes, can be revisited later.

	ZTE
	Alt.2

	Erisson
	Alt 2


For Chengdu meeting: Company’s views and comments
	company
	comments

	Nokia
	Alt 2. No changes, can be revisited later.

	Ericsson
	Alt 2

	CATT
	Alt 1

	ZTE
	Alt 2

	LGE
	Alt 2


4.8. 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:

Samsung:

Proposal 2: 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.
The following alternatives can be considered. 
· Alt 1: support Samsung proposal above

· Alt 2: No changes are needed
The same issue was offline discussed/commented in Gothenburg meeting as pasted below. The proposal was not well-acknowledged. 

From Gothenburg meeting: Company’s views and comments
	company
	comments

	Samsung
	Alt 1

	MediaTek
	Alt 2. The above proposals inclines to be optimization and is not essential.

	OPPO
	Alt 1.

	HW/HiSi
	Alt 1. If PHY reports an RS in BFD RS set to higher layer, gNB will be confused on whether beam failure really happened or what beam should be used to transmit BFRR.

	DCM
	Alt. 2

	Nokia
	Alt 2. Agree with MediaTek, optimization, but could be revisited later.

	ZTE
	Shared with Feature-Lead

	Ericsson
	Alt 2. RAN1 already discussed this.


For Chengdu meeting: Company’s views and comments
	company
	comments

	Nokia
	Alt 2. Agree with MediaTek, optimization, but could be revisited later.

	Ericsson
	Alt 2. Already discussed

	Intel
	Alt 2

	CATT
	Alt 2

	ZTE
	Alt 2

	Huawei/HiSilicon
	Alt 1


4.9. Beam failure recovery by PUCCH

CMCC:

Proposal 1: PUCCH resource for L1-RSRP reporting can be reused to report candidate beam(s) for beam failure recovery.
Proposal 2: Multiple candidate beams can be reported in PUCCH based beam failure recovery request transmission.
The same issue was offline discussed/commented in Gothenburg meeting as pasted below. The issue was suggested to be postponed to Rel-16 by majority companies.
China Telecom proposal [R1-1808289]:

· Proposal 2: According to the contents of partial BFRQ, BFRQ transmission is divided into three categories: 
· Option 1: Partial BFRQ only indicates partial BFR events

· Option 2: Partial BFRQ indicates the RS indexes of the failed beams

· Option 3: The RS index and corresponding RSRP/BLER of the failed beam reported by the Partial BFRQ

The following alternatives can be considered:

· Alt 1: support Option 1 above

· Alt 2: support Option 2 above

· Alt 3: support Option 3 above

· Alt 4: postpone the discussion
From Gothenburg meeting: Company’s views and comments
	company
	comments

	MediaTek
	Alt 4

	HW/HiSi
	Alt 3. To prevent full beam failure, reporting of partial beam failure is useful and should be specified. 

	DCM
	Alt. 4

	Intel
	Alt 4. This is not in Rel-15 scope. 

	Nokia
	Alt 4 (rel16)

	ZTE
	Alt 4

	Ericsson
	Alt 4. 


For Chengdu meeting: Company’s views and comments
	company
	comments

	Nokia
	Alt 4 (e.g. rel16)

	Ericsson
	Alt 4

	Intel
	Alt 4

	Huawei/HiSilicon
	Alt 3. To prevent full beam failure, reporting of partial beam failure is useful and should be specified.

	CATT
	Alt 4

	ZTE
	Alt 4


4.10. CORESET-0 related

[QC]: If CORESET 0 is the only control beam, both UE and gNB can be in sync on the new SSB via BFR procedure. If CORESET 0 is one of multiple control beams, gNB can identify the deteriorating quality of CORESET 0 and hence indicate UE the new SSB via MAC-CE based on beam management, e.g., L1-RSRP report. Specifically, one of the 4 possible CORESET IDs (e.g. 0) in UE-specific PDCCH MAC-CE can be reserved for CORESET 0, since at most 3 CORESETs can be configured per BWP. gNB can use the corresponding TCI state to signal the new SSB. Both gNB and UE will switch to the search space 0 of the indicated new SSB for unicast and broadcast data.  

QC proposal [R1-1811231]:

· Proposal 9: During beam failure recovery, UE indicates gNB the new SSB/CORESET0/SS0 for non-broadcast PDSCH. 
· Proposal 10: In absence of beam failure, gNB indicates UE the new SSB/CORESET0/SS0 for non-broadcast PDSCH by UE-specific PDCCH MAC CE with one CORESET ID reserved for CORESET 0.
The issue related to Proposal 10 seems better discussed in beam management/control session.

The issue related to Proposal 9 was offline discussed/commented in Gothenburg meeting as pasted below. The issue was not well-acknowledged. One company also pointed out that the spec impact is not clear.
The following alternatives can be considered:

· Alt 1: support QC proposal 9 above

· Alt 2: revisit after a decision on CORESET-0 TCI state configuration has been made
From Gothenburg meeting: Company’s views and comments
	company
	comments

	Intel
	Alt 2

	HW/HiSi
	Alt 1. On this issue, there is an agreement as pasted below:

Agreements:

Update previous agreements as follows:

· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH and for 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

To align the understanding on SSB/CORESET#0/SS#0 between NW and UE, some sort of communication should be considered.

	DCM
	Alt. 2

	Nokia
	Alt 2

	ZTE
	Alt 2

	Qualcomm
	Alt 1. 

	Ericsson
	It is not clear how this could impact the spec.


For Chengdu meeting: Company’s views and comments
	company
	comments

	Nokia
	Alt 2

	Ericsson
	Alt 2

	Intel
	Alt 2

	Huawei/HiSilicon
	Alt 1

	CATT
	Alt 2

	ZTE
	Alt 2

	LGE
	Alt 2
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