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1. Introduction 

Based on the contributions submitted for RAN1#92 meeting in AI 7.1.2.2.4 and email discussion, the following remaining issues are identified and related summaries are made in sections below.
2. RRC-impact issues

2.1. RRC parameter Beam-Failure-Recovery-Response-CORESET
Based on current CORESET structure, a CORESET configuration does not provide information of PDCCH monitoring search space and DCI format. To provide such information, a search space configuration seems a better option.

	recoveryControlResourceSet
	Beam-Failure-Recovery-Response-CORESET

Beam-Failure-Recovery-Response-SearchSpace
	CORESET SearchSpace configured to receive the Beam Failure Recovery Response.
	CORESET-ID

SearchSpace-ID


Issue#: CORESET-BFR does not provides PDCCH monitoring search space and DCI format that is needed for receiving gNB response for a BFRQ

· Change “Beam-Failure-Recovery-Response-CORESET” into “Beam-Failure-Recovery-Response-SearchSpace”

· MediaTek

Proposal: down-select from following two alternatives

· Alt 1) UE expects a dedicated SearchSpace configuration that is one-to-one mapped to CORESET-BFR (RRC parameter CORESET-BFR remains)

· Alt 2) Revise CORESET-BFR into SearchSpace-BFR.

· Note: in both alternatives, whether or not periodicity/slot-offset (Montoring-periodicity-PDCCH-slot / Monitoring-offset-PDCCH-slot) IE in search-space-config is needed or not is to be decided by the group. (note: gNB response window has been defined by other RRC parameters)

	Company
	Comments 

	MediaTek
	Not all fields in SearchSpace-BFR is needed. For example, periodicity and slot offset is apparently not needed, since this is defined by RRC parameters related to gNB observation window

	Intel
	Suggest not to revert previous agreements. If we change CORESET into search space, we have to reconsider many previous agreements. One simple way is to configure a search space which is tied to this CORESET-BFR.

	Samsung
	Suggest not to revert previous agreement. Please note the key design here: q_new is tied with CORESET_BFR for the QCL. And in control channel part, the Spatial QCL is also configured per CORESET, not search space. 

	ZTE
	Suggest not to revert previous agreements. For this issue, gNB can well handle it through configuring one search space for CORESET-BRF as one natural implementation issue, where time behavior of monitoring CORESET-BFR is clear. 

	Ericsson
	Reconsider the definition of a dedicated CORESET-BFR. As has become clear, this leads to several complications regarding CORESET monitoring. A simpler way would be to reuse the same CORESET, but that the UE deactivates the TCI states when it transmits the BFR request

	Huawei, HiSilicon
	No need to revert previous agreement. Each CORESET configuration is associated with a search space configuration, and this should also apply to the CORESET-BFR.

	MediaTek
	Redefinition seems to lead to similar conclusion as changing CORESET-BFR to SearchSpace-BFR without configuring TCI states?

	DOCOMO
	Support this proposal, otherwise the configuration of the PDCCH for gNB response reception is not complete. The simplest way is to define a Beam-Failure-Recovery-Response-SearchSpace and associate it with a CORESET. To avoid TCI assumption ambiguity, it is sufficient to additionally restrict that for Beam-Failure-Recovery-Response-SearchSpace the UE shall derive the spatial RX parameter based on identified new candidate beam, whereas for other search spaces in the same CORESET, they follow the TCI associated with that CORESET.

	Nokia
	No need to reconsider.

	CATT
	Prefer not to revert previous agreement. What Intel suggested seems fine.  

	
	


2.2. L1-RSRP threshold of candidate beam

Agreement (NRAH_1801):
Remove Pc-PDCCH from RRC parameter list for NZP-CSI-RS and add clarification on 0dB power offset between CSI-RS for beam failure detection and PDCCH DMRS

Since different CSI-RS resources in the candidate RS list may have different transmit power, a single Qin,LR cannot serve as a fair threshold for new beam identification. This may be addressed by constraining the single threshold to be associated only with a certain BFD RS. RSRP thresholds corresponding to other BFD RS are linearly scaled accordingly.

Another angle to look at the issue is that when CSI-RS resources are not configured as candidate beam, there is no means for UE to derive a corresponding threshold for SSB.

	powerControlOffsetSS
	Pc_SS
	Power offset of NZP CSI-RS RE to SS RE
Note: This parameter is optional
	[-3 .. 6] dB with step size of 3dB


Issue#: Different CSI-RS resources in the candidate RS list may have different transmit power, a single Qin,LR cannot serve as a fair threshold for new beam identification. Note: this may not be an issue by taking into account the agreement above.

Proposal: for candidate SSB/CSI-RS beam selection threshold determination
· Alt 1: The candidate beam selection threshold, QinLR, is associated with a certain BFD CSI-RS. RSRP thresholds corresponding to other BFD RS are linearly scaled accordingly (HW, R1-1801454)

· Alt 2: Specify or explicitly configure the power offset between SSB and PDCCH DMRS 

· vivo (R1-1801521), Samsung (R1-1801963), OPPO (R1-1802129) , Intel (R1-1802397), Sharp, ZTE

· Alt 3: select the CSI-RS resources spatial QCL-ed with SSB for hypothetical PDCCH BLER calculation up to UE implementation or by gNB indication (vivo, R1-1801521)
· Alt 4: remove Pc_SS, and leave SSB selection up to UE implementation

· Lenovo/MM (R1-1801825)

· Alt 5: Use SSB as power offset reference, and threshold for CSI-RS is derived according to the indicated offset

· OPPO (R1-1802129)
	Company
	Comments 

	Huawei, HiSilicon
	· If CSI-RS is configured, Pc_SS can be used to derive the threshold for SSB. Otherwise, the power offset between SSB and PDCCH should be defined.

· When multiple CSI-RS are configured for new beam identification, the candidate beam selection threshold, QinLR, is associated with a certain BFD CSI-RS. RSRP thresholds corresponding to other CSI-RS are linearly scaled accordingly 


2.3. Value range for BeamFailureInstanceMaxCount
The value range for counting the number of beam failure instances for declaring beam failure detection is needed. The value range can take LTE RLM OOS mechanism as starting point, but removing the highest value since beam failure recovery is considered as a faster procedure than RLM.

	beamFailureInstanceMaxCount
	Beam-Failure-Instance-MaxCount
	FFS


Issue#: value range for the higher layer parameter BeamFailureInstanceMaxCount
· {1,2,3,4,5,6,8,10} 
· Ericsson (R1-1802744)
· {1,2,5,10}

· ZTE (R1-1801582)

· {1,2,3,4,6,8,10}

· HW

Proposal: Use the following value range for the higher layer parameter BeamFailureInstanceMaxCount: 
· {1,2,3,4,5,6,8,10}
· Ericsson
· {1,2,5,10}

· ZTE

· {1,2,3,4,6,8,10}

· HW/HiSilicon, Nokia

· {1,2,3,4}

· Intel

	Company
	Comments 

	Sharp
	Why is the parameter configured in “subframe”? This is going to be used in MAC spec and what is of interest to MAC is the total number of consecutive “beam failure instance” indications from PHY.

	ZTE
	Suggest to remove [subframes], which is very confusing, taking into account the unit should be periodicity of beam failure instance indication.

	Ericsson
	Subframes should be removed. Sorry for the mistake

	Huawei, HiSilicon
	Suggest to align the value range with N310, but remove 20, which leads to {1,2,3,4,6,8,10}.

	MediaTek
	The “proposal” is typo. Also removed “subframe” per Ericsson’s comments

	Nokia
	Same values as for the N310, no need to drop any values, since this is up to NW configuration. 

	CATT
	Prefer not to introduce too many candidate values, if they don’t provide obvious benefits. 

	Intel
	Suggest to keep {1, 2, 3, 4} only. The latency for current BFD framework is one issue. If the value is too large, it may be possible that the beam failure would be declared after UE declared RLF.

	
	


2.4. Value range of beam failure recovery timer

	RRC parameter naming missing
	Beam-failure-recovery-Timer
	Details on UE behaviour related to the timer is FFS
	FFS


Issue#: value range of beam failure recovery timer

· If UE beam correspondence holds

· {25, 50, 100, 150, 200, 250, 375, 500} ms
· ZTE (R1-1801582)

· If UE beam correspondence does NOT hold

· {50, 100, 200, 300, 400, 500, 700, 1000} ms
· ZTE (R1-1801582)
· Single value range irrespective of positive/negative beam correspondence

· {1,2,3,5,6,10,12,20,25,50} ms
· HW
· {10,20,30,40}ms

· Intel
	Company
	Comments 

	ZTE
	Suggest to be based on the final agreement on UE feature list: whether or not beam correspondence is mandatory on FR2.

	Ericsson
	One parameter can only have one value range, so the value range cannot be different based on UE capability.

	Huawei, HiSilicon
	Suggest to consider smaller numbers, e.g., {1,2,3,5,6,10,12,20,25,50}

	Nokia
	Too small numbers would make this timer useless. Anyway, these values should be discussed by RAN2. NOTE: Also there has been consideration what would be the real use of this timer now that MAC selects between CFRA, CBRA resources. 

	CATT 
	Prefer not to have too many candidate values. 

	Intel
	Suggest to use smaller values {10, 20, 30, 40} ms. It is better that latency for BFR should be smaller than RLF.

	
	


2.5. Value range of maximum number of CF BFRQ transmissions

	RRC parameter naming missing 
	PreambleTransMax-BFR
	Maximum number of beam failure request transmissions 
	FFS


Issue#: value range of maximum number of CF BFRQ transmissions

· If UE beam correspondence holds

· {2, 5, 10, 15, 20, 25, 37, 50}
· ZTE (R1-1801582)

· If UE beam correspondence does NOT hold

· {10, 20, 40, 60, 80, 100, 150, 200}

· ZTE (R1-1801582)
· {3, 4, 5, 6, 7,
8, 10, 20, 50, 100, 200}

· Ericsson

· {3, 4, 5, 6, 7, 8, 10, 20}.
· Intel
In RAN1#91, it was agreed that PreambleTransMax-BFR takes the same value range as corresponding parameter in initial access PreambleTransMax. In current 38.331 text, a set of values is provided. However, neither RAN1 has provided input to the values not RAN2 has discussed the values. Thus, it is suggest to keep original agreement of taking same value range as initial access and wait for RAN2 discussion on it.

Proposal: PreambleTransMax-BFR takes the same value range as corresponding parameter PreambleTransMax in initial access. The value range of PreambleTransMax is up to RAN2 discussion.

	Company
	Comments 

	Sharp
	We propose to take the corresponding set for random access (i.e. for parameter preambleTxMax) as a starting point.

	ZTE
	Suggest to be based on the final agreement on UE feature list: whether or not beam correspondence is mandatory on FR2.

	Ericsson
	Use the same value as for initial access 3, 4, 5, 6, 7,
8, 10, 20, 50, 100, 200

	Huawei, HiSilicon
	Suggest to consider smaller numbers, e.g., {1-8}

	MediaTek
	What’s the use case for the big number of transmissions, e.g., 50, 100, 200?

	Nokia
	Reuse the initial access values.

	CATT
	OK to reuse initial access values, but remove very large numbers. 

	Intel
	Suggest to use a subset value from initial access: {3, 4, 5, 6, 7, 8, 10, 20}.

	
	


2.6. Max value of BFD RSs

In current BFR RRC parameter in 38.331, the value of constraining the maximum number of BFD RSs, maxNrofFailureDetectionResources, is open. Considering that there are only 3 CORESETs per BWP, 3 can be a starting point

Proposal: decide RRC parameter value: maxNrofFailureDetectionResources

· Alt 1: 3
2.7. Max value of configured candidate beams 

The value for constraining the maximum number of candidate beam RSs, maxNrofCandidateBeams, is open. Considering that there could be up to 64 SSBs, 64 can be a starting point for the parameter value. There is also an upper limit on the number of CSI-RS resources that could be measured for beam management in one slot as 64. It could be reasonable to constrain that the sum of candidate beam number and CSI-RS-BM number as 64 as well.

Proposal: decide RRC parameter vale: maxNrofCandidateBeams

· Alt 1: 64

· Note: the total number of distinct resources for candidate beam RS and beam management RS is also constrained by [64] 
2.8. Summary of BFR-related RRC parameters

Below is a summary on the BFR-related RRC parameters. Many parameter values are still open.

	RAN2 parameter name
	Parameter name in text
	Description
	Value range 
	Note made in RAN1#91

	rootSequenceIndex-BFR
	RootSequenceIndex-BFR
	PRACH root sequence index for beam failure recovery
	0,1,2,3,…,137
	

	zeroCorrelationZoneConfig
	ZeroCorrelationZoneConfig-BFR
	N-CS configuration for beam falure recovery, see Table 6.3.3.1-3 in 38.211
	0,1,2,3,…,15
	

	preambleReceivedTargetPower
	PreambleInitialReceivedTargetPower-BFR
	Received target power for beam failure request for PRACH 
	FFS

6 bits
	Value range same as IA session

	
	ra-PreambleIndexConfig-BFR
	PRACH configuration index for beam failure request given the index to the table in 38.211
	[0,1,…,255]
	Value range same as IA session

	preambleTransMax
	PreambleTransMax-BFR
	Maximum number of beam failure request transmissions 
	FFS
{n3, n4, n5, n6, n7,
n8, n10, n20, n50, n100, n200}
	Value range same as IA session

	powerRampingStep
	powerRampingStep-BFR
	Power ramping steps for beam failure request via PRACH 
	[dB0, dB2,dB4, dB6]
	

	candidateBeamRSList
	Candidate-Beam-RS-List
	List of candidate beam identification RSs
	FFS

(list of SSB indices or list of CSI-RS ID or both)
	

	beamFailurerRecoveryTimer
	Beam-failure-recovery-Timer
	Details on UE behaviour related to the timer is FFS
	FFS 

(Section 2.4)
	

	ra-PreambleIndex
	ra-PreambleIndex-BFR
	Preamble index used to select one from a sequence pool
	FFS

0,1,2,3,…,63

(same as ra-PreambleIndex)
	

	prach-FreqOffset
	prach-FreqOffset-BFR
	Same meaning as in initial access
	FFS
0,1,…, (maximum size of bandwidth part- Allocation expressed in number of RBs for PUSCH+1)

(same as prach-frequency-start)
	Value range same as IA session

	rach-ResourceMask
	RACH-resource-mask-BFR
	Time domain mask. 
	FFS

(up to RAN2)
	Value range same as IA session

	beamFailureInstanceMaxCount
	Beam-Failure-Instance-MaxCount
	Number of beam failure instances before the UE declares beam failure
	FFS
(Section 2.3)
	

	rach-ConfigCommon-BFR
	Beam-failure-recovery-request-RACH-Resource
	RACH resource to send the beam failure recovery request
	FFS
(placed holder, replaced by rach-configCommon-BFR)
	

	candidateBeam-RS
	Candidate-Beam-RS-Identification-Resource
	Reference signal used to identify candidate beam
	{SSB index or  CSI-RS ID}
	

	beamFailureCandidateBeamThreshold
	Beam-failure-candidate-beam-threshold
	Parameter to capture X in the following agreement "• The candidate beam can be identified when metric X of candidate beam is higher than a threshold"
	Same as possible L1-RSRP range of values
(Same value range as CSI-R-threshold)  
	

	ra-ResponseWindow
	Beam-failure-recovery-request-window
	Window for beamfailure recovery
	FFS

{sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80}

(same as rar-windowlength)
	

	recoveryControlResourceSet
	Beam-Failure-Recovery-Response-CORESET
	CORESET configured to receive the Beam Failure Recovery Response.
	CORESET-ID
	

	failureDetectionResources
	Beam-Failure-Detection-RS-ResourceConfig
	List of CSI-RS resouces used for beam failure detection
	NA
	


	Company
	Comments 

	ZTE
	Suggest to reuse the value range of parameters agreed in beam management, initial access and UL power control as much as possible..

	Ericsson
	Reuse value ranges from initial access. Many of these value ranges are already in place in 38.331

	Huawei, HiSilicon
	RACH-resource-mask-BFR is not necessary for beam failure recovery and can be removed.

	DOCOMO
	It was agreed at RAN1#90bis meeting that range of some of the RRC parameters just follow the initial access session.
PreambleInitialReceivedTargetPower-BFR
FFS

Value range same as IA session

ra-PreambleIndexConfig-BFR

FFS

Value range same as IA session

PreambleTransMax-BFR

FFS

Value range same as IA session




2.9. Contention-free PRACH resources

When RAN1 made the agreement on BFR-related RRC parameters, it was intended to configure a list of RSs for new candidate beams and a list of PRACH resources, separately. That was why we handle the case “If the candidate-beam-RS-List includes both CSIRS resource indexes and SSB indexes, AND only SSB indexes are associated with PRACH resources, … ”

RAN2 had an ambiguity where to put the parameter PRACH-resource-dedicated-BFR. Current TS38.331 put PRACH-resource-dedicated-BFR under Candidate-Beam-RS-List.

RAN1#91 agreement:

	Candidate-Beam-RS-List
	
	A list of RS indices. The entry of each list can be
a SSB index or a CSI-RS resource index

	PRACH-resource-dedicated-BFR
	
	The following fields are defined for 

each candidate beam RS

	
	Candidate-Beam-RS
	{SSB index or  CSI-RS ID}
	RS index that is associated with the following 

PRACH resource

Note: if the candidate-beam-RS-List includes both 

CSIRS resource indexes and SSB indexes, AND only 

SSB indexes are associated with PRACH resources, 

NR standard should specify a rule that the UE should

Monitor both CSI-RS and SSB for New Beam 

Identification.

	
	ra-PreambleIndex-BFR

	FFS
	Preamble index used to select one from 

a sequence pool

	
	prach-FreqOffset-BFR
	FFS
	FDM’ed to other PRACH resources. 

Value range same as IA session

	
	masks for RACH resources and/or SSBs
	FFS
	Time domain mask. 

Value range same as IA session


Current 38.331


candidateBeamRSList




SEQUENCE (SIZE(1..maxNrofCandidateBeams)) OF PRACH-ResourceDedicatedBFR

OPTIONAL,
--
Need M

PRACH-ResourceDedicatedBFR ::= 

SEQUENCE { 


candidateBeam-RS




CHOICE {



ssb-Index







SSB-Index,



csi-RS-Index






NZP-CSI-RS-ResourceId


},


ra-PreambleIndex




FFS_Value
















OPTIONAL,


prach-FreqOffset




FFS_Value
















OPTIONAL,


rach-ResourceMask




FFS_Value
















OPTIONAL

}
Issue: Current TS38.331 put PRACH-resource-dedicated-BFR under Candidate-Beam-RS-List, which is not aligned with RAN1 agreement

· Add an RRC parameter PRACH-resource-list-BFR and send an LS to RAN2 including a note explaining that the list of PRACH-resource-dedicated-BFR should be configured under this parameter
· LGE (R1-1802196)
Revised RRC parameter candidateBeamRSList 

candidateBeamRSList




SEQUENCE (SIZE(1..maxNrofCandidateBeams)) OF candidateBeam-RS

OPTIONAL,
--
Need M

3. LS from RAN2

3.1. BFR for SCell (R1-1801320)

In the LS from RAN2 [CATT, R1-1801320], RAN2 asks RAN1 3 questions:

· To clarify the principles of “beam-failure instance” counter maintenance, as well as the associated expected parameters and information/events received from the physical layer 
· As per RAN1 agreement, no indication is sent when the evaluation of beam failure detection RS set q0 is not considered to be in failure condition.
· One issue remain open before addressing this Question, which is addressed in 5.1
· i.e., does every element in BFD RS set q0 needs to be worse than BLER threshold for each indication?

	Company
	Comments 

	ZTE
	Non beam failure instance is still FFS according to Vancouver meeting, and so some further discussion sounds to be necessary.

Regarding the remaining issues mentioned here, according to previous agreement, it should be all failures of all q0 for each indication without any ambiguities. 

	Ericsson
	We would like to further discuss the non-beam failure instance case. Main issue with SCell usage is that RACH is typically not supported on SCells.

	DOCOMO
	Same view as ZTE.

	Nokia
	As per agreement in AH1801, the option 2 (in RAN2 LS) is suitable

	CATT
	Option 1 is already precluded in RAN1#AH1801. Option 2 is aligned with the RAN1 agreement. 

	vivo
	No beam failure instance can be implicitly derived when there is no indication.


· Can RAN1 clarify the exact role and usage of the beamFailureRecoveryTimer?
· Per Vancouver agreement, this may not an issue

· RAN2 would like to know promptly from RAN1 if and how they envision supporting BFR in CA.
· Yes, supporting BFR on SCells
· CATT, Samsung, Sharp, Huawei, HiSilicon
· No
· Ericsson, Intel (R1-1802397), Nokia (R1-1802557), ZTE (Only primary cell)
	Company
	Comments 

	HW
	We think BFR for SCell should be supported but whether the beam failure recovery request is transmitted on SCell should be discussed further.

	DOCOMO
	Is this discussion only for SCell or it also includes SpCell?

	Nokia
	At least in rel15 the BFR is supported only in Pcell. Scell failure detection and “recovery” can be handled by beam reporting.

	CATT
	We believe BFR is critical for SCell, as >6GHz band is most likely configured as SCell but not PCell.  

	Intel
	Share the same view with Nokia. SCell based BFR should not be supported in Rel-15. There are the following reasons: 1) it would increase UE complexity for BFD; 2) it would increase UL overhead. gNB has to reserve resource for CF-PRACH for SCell; 3) the SCell beam can be recovered by PCell, so this seems to be redundant; 4) SCell based BFR is not essential and would create many issues to be solved. We have many other issues to be fixed. 5) most likely a UE should share the same beam for PCell and SCell, since they share the same antenna. So if SCell beam fails, the PCell beam may also fail.

	vivo
	Support BFR in both CA and DC, the follow two scenarios can be considered:
Scenario1: PCell is deployed in FR1 which can achieve reliable control information transmission, while Scell is deployed in FR2 which can achieve high throughput. It is natural that supporting BFR on Scell in this scenario.

Scenario2: Both PCell and Scell are deployed in FR2, there is no dedicated contention free PRACH resources available on PCell, while dedicated contention free PRACH resources on Scell are available, PRACH transmission on Scell also can be considered.


4. Clarifications of 38.213 Section 6

4.1. Beam-failure-Recovery-Response-CORESET monitoring after gNB response

Agreement (RAN1#91):
Upon receiving gNB response for beam failure recovery request transmission, UE shall
· UE shall monitor CORESET-BFR for dedicated PDCCH reception until one of the following conditions is met: 

· Reconfigured by gNB to another CORESET for receiving dedicated PDCCH and activated by MAC-CE a TCI state if the configured CORESET has K>1 configured TCI states 
· FFS: if a default TCI state can be assumed for PDCCH after reconfiguration without MAC-CE activation

· Re-indicated by gNB to another TCI state(s) by MAC-CE of CORESET(s) before beam failure

· Until the reconfiguration/activation/re-indication of TCI state(s) for PDCCH, UE shall assume DMRS of PDSCH is spatial QCL’ed  with DL RS of the UE-identified candidate beam in the beam failure recovery request

· After the reconfiguration/activation/re-indication of TCI state(s) for PDCCH, UE is not expected to receive a DCI in CORESET-BFR.

· Note: this applies to same carrier case.
Issue#1: PDCCH/PDSCH monitoring behavior is not captured after gNB response. Per agreement, UE should monitor the CORESET-BFR and receive PDCCH and PDSCH with new identified beam until TCI reconfiguration

· Capture it in spec, text proposal in Annex A

· HW (R1-1801454), ZTE (but wording in Annex should be further discussed), Sharp, MediaTek, CATT
	Company
	Comments 

	Sharp
	This was already raised during the email approval of the editor’s CR to TS 38.213 after RAN1 NR AH 1801, and the Editor’s reply is as follows,
“[Aris]: I did not miss the above agreement but I don’t think it adds anything. A UE always monitors PDCCH in configured CORESET(s) until is reconfigured to other CORESET(s). Doesn’t the above apply to any CORESET? Is there a unique UE behavior in this case?”

We fully agree with the Editor that a UE always monitors PDCCH in configured CORESET(s) until it is reconfigured to other CORESET(s), so it is not necessary to say something like the UE should “continue to monitor CORESET-BFR” after gNB response. The key issue here is actually whether there is any change in the monitoring CORESET(s) after the gNB response (and until re-configuration/activation/re-indication).
· If no, e.g. both CORESET-BFR and the previously serving CORESET(s) need to be monitored before and after gNB response, then nothing needs to be added to the spec.

· Otherwise (e.g. both CORESET-BFR and the previously serving CORESET(s) need to be monitored before gNB response, and only CORESET-BFR needs to be monitored after gNB response), then such UE behavior should be captured in the spec.

	ZTE
	Support capturing this issues but wording in the Annex should be further discussed. 
The key issue here is how UE gets the end time of monitoring CORESET-BFR. To be more specific, regarding one default assumption for PDSCH, the condition for ending this default assumption should be specified, which is the reason why “Until the reconfiguration/activation of TCI state(s) for PDCCH” agreed is highlighted. Otherwise, it is not clear when to start following configured TCI state(s) for QCL assumption instead of this default assumption.

	Ericsson
	The dedicated CORESET-BFR complicates design in a way that was not foreseen when the decision was made. The length monitoring discussion is one issue. One other issue is the RRC reconfiguration which becomes necessary. Suggest to revert the decision on dedicated CORESET, and instead suggest the UE deactivates the TCI states when it sends the BFR request.

	MediaTek
	We share similar view as Sharp. Since we have agreed that only CORESET-BFR is monitored after gNB response, the behavior should be captured in the spec.

	Nokia
	When UE indicates as new candidate an inactive TCI state associated with current CORESET, it should monitor gNB response on that CORESET. 

	CATT
	Our understanding of the agreement is that it describes PDCCH/PDSCH on CORESET-BFR. Existing CORESET PDCCH/PDSCH is already clearly captured in the spec and not to be impacted by BFR procedure (unless of course the TCI of CORESET is reconfigured by PDCCH received on CORESET-BFR). When to stop PDCCH monitoring on CORESET-BFR should be captured according to RAN1#91 agreement. 

	
	


4.2. QCL assumption for Beam-Failure-Detection-RS-ResourceConfig
Agreement (RAN1#91):

For a UE, only periodic CSI-RS or SSB which is spatially QCL’ed with PDCCH DMRS is used for beam failure detection

· Support explicit configuration for the periodic CSI-RS for beam failure detection

· If this configuration is not made, the default mode is the following:

· UE expects at least one of periodic CSI-RS or SSB is spatially QCL’ed to PDCCH DMRS

Issue#: whether or not QCL assumption should be provided for BFD RS set q0, and evaluate radio quality for all elements in the set q0. Two potential alternatives:
· Alt 1): same QCL assumption of PDCCH-CORESET(s) is assumed for the periodic CSI-RS configured by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig 
· HW (R1-1801454), Lenovo/MM (R1-1801825), MediaTek, vivo
· Alt 2): Not providing QCL assumption to take into account beam management without beam indication case. UE is required to monitor radio quality of all elements in the set q0 (Ericsson R1-1802744)
· Alt 3): gNB implementation issues

· ZTE
	Company
	Comments 

	Intel
	Support Alt 1

	OPPO
	UE is just required to monitor the radio quality of the RS in q_0 and doesn’t need to check whether the configuration is optimized/suitable or not. It is gNB’s responsibility to configure suitable q_0.  There will be no ambiguity of UE behavior without such QCL assumption.

	Sharp
	Same view as OPPO.

	ZTE
	Support Alt 3, and we do not think we need any further discussion as OPPO mentioned.

	Ericsson
	The specification should be clarified to state that the UE montors all RSs in q0, irrespective of the DMRS TCI state.

	Huawei, HiSilicon
	Support Alt 1. At RAN1#90, it has been agreed the condition of beam failure declaration is that all serving control channel fail. Alt 2 is against this agreement. If no QCL assumption is associated with the control channel, the quality of control channel cannot be assessed through q0 for beam failure detection.

	vivo
	Support Alt1.

	
	


Issue: [Added by ZTE] The highlighted sentence of the first paragraph on TS 38.213 is not distinct as follows, and so some further discussion and TP seems to be necessary 
· OPPO, ZTE/Sanechips, HW/HiSilicon, MediaTek
	The text in the first paragraph in {38.213：6
Link reconfiguration procedures }
A UE can be configured, for a serving cell, with a set 
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q

 of periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set 
[image: image2.wmf]1
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 of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List for radio link quality measurements on the serving cell. 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 TCI states for respective control resource sets that the UE is configured for monitoring PDCCH. If for a control resource set that the UE is configured for monitoring PDCCH, the RS indexes of SS/PBCH blocks or periodic CSI-RS resource configurations in the RS sets indicated by the TCI state for the control resource set do not have same values as indexes for SS/PBCH blocks or periodic CSI-RS resource configurations in the set 
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, the UE determines that the set 
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 includes indexes of SS/PBCH blocks or periodic CSI-RS resource configurations with same values as the ones provided by higher layer parameter TCI-StatesPDCCH for the control resource set.   



	Company
	Comments 

	ZTE
	Slightly prefer to reword the highlighted sentence to support the case of “The same TCI state is used for the SSB or periodic CSI-RS as well as the monitored PDCCH CORESET”. 
Also we can survive for removing this sentence directly.

	Huawei, HiSilicon
	Agree with ZTE, this paragraph should be removed as it is not aligned with previous agreement of “only periodic CSI-RS or SSB which is spatially QCL’ed with PDCCH DMRS is used for beam failure detection”

	Nokia
	To the last sentence add “TCI-StatesPDCCH and active TCI states”

	CATT
	We need clarification on the highlight sentence, and if it has any related agreements. 

	
	


4.3. Starting slot of gNB response window

Agreement (RAN1#91):

The starting point of the observation window of gNB response to beam failure recovery request transmission is 4 slots

Issue: unclear on the exact starting slot of gNB response window, e.g., BFRQ TX in slot #n, observation starts in slot #n+x, what is x?

·  X=4, specify in spec 
· HW (R1-1801454)


	Company
	Comments 

	Sharp
	X=4 is a RAN1 agreement, and we think it has been clearly captured in the current spec. Up to the Editor whether such further “clarity” is needed.

	ZTE
	Share with Intel

	Ericsson
	Agree with Sharp: this is already captured

	Huawei, HiSilicon
	We do see an ambiguity in the current description of “After 4 slots from the slot of the PRACH transmission”. If PRACH is transmitted in slot n, it is unclear whether UE needs to start monitoring at slot n+4 or n+5. Our text proposal in Section 12 is to clarify this. 


5. Beam Failure Detection
5.1. BFD declaration
A much shorter lower bound than [10ms] is clearly needed, to ensure a fast-enough beam failure recovery in NR. On the other hand, using the shortest RS periodicity or a much shorter/smaller lower bound << [10] ms may lead to the issue that the RS with a larger periodicity can be not evaluated even once before beam failure is declared, which violates the agreements that beam failure is declared when all PDCCH beams fail.

Issue: Using the shortest RS periodicity << [10] ms may lead to the issue that the RS with a larger periodicity can be not evaluated even once before beam failure is declared

· UE to declare beam failure when there have been at least N consecutive beam failure instances reported and all serving beams failed at least once.

· HW (R1-1801454)

· Use the longest RS periodicity as indication period

· Samsung (R1-1801963) (+upper bounded by [10]ms), Intel (R1-1802397)

	Company
	Comments 

	OPPO
	The indication period should not be larger than 10ms

	Samsung
	The indication period shall be upper bound by some value so that we can ensure beam failure can be declared within reasonable short time to deal with sudden blockage.

	ZTE
	Up to gNB implementation. Currently only up to 3 CORESETs can be configured per UE (also one of them should be left for BFR), and it sounds that the remaining issue do not make sense: why gNB will configured very largely different periodicity of RSs for those two CORESET?
Regarding the lower bound, support no more than 10 ms.

	Ericsson
	Current spec text is sufficient. OK with X=10ms as smallest periodicity. Up to NW to configured RS with adequate periodicity.

	Huawei, HiSilicon
	Again, to comply with the previous agreements, the value of X should be selected such that beam failure is declared when there have been at least N consecutive beam failure instances reported and all serving beams failed at least once.

	DOCOMO
	Suggest to discuss this issue jointly with issue 2.2 and 5.3.

	CATT
	Discuss together with 5.3

	
	


5.2. Beam failure instance indication periodicity

Agreement: 

· Indication of beam failure instance to higher layer is periodic and indication interval is determined by the shortest periodicity of BFD RS 
[image: image6.wmf]0
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, which is also lower bounded by [10] ms.
· Note: if the evaluation is below beam failure instance BLER threshold, there is no indication to higher layer.

Issue#1: Indication of beam failure instance to higher layer 

· Lower bounded by a value no more than 10 ms

· ZTE (R1-1801582)

· Upper bounded by 10 ms

· Samsung(R1-1801963), OPPO
Agreement (NRAH_1801):
· Introduce additional periodicities of {4,8,16,32,64} slots and the corresponding slot offsets to at least the following periodic/semi-persistent RS:

· CSI-RS (includes ZP-CSI-RS and NZP-CSI-RS)
· SRS
The periodicity of beam failure instance reporting to MAC layer is determined by the maximum between the shortest periodicity of periodic CSI-RS configurations or SS/PBCH blocks in the set 
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 and [10ms]. Thus the periodicity of beam failure instance reporting may not be a multiple of the counterpart of CSI-RS.
Issue#2: Periodicity of beam failure instance reporting may not be a multiple of the counterpart of CSI-RS.

· Remove the restriction that PHY should report beam failure instance in these slots where the radio link quality according to the set 
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 is assessed
· OPPO (R1-1802129), Sharp, Ericsson
	Company
	Comments 

	Sharp
	The confusion could be eliminated by a comment from Ericsson during the email approval of the editor’s CR to TS 38.213 after RAN1 NR AH 1801 that the sentence “in slots where the radio link quality according to the set [image: image9.png]


 is assessed” should be removed. Somehow this comment was not adopted in the endorsed CR to 213.

	Ericsson
	Agree with Sharp. 

	Huawei, HiSilicon
	Again, to comply with the previous agreements, the value of X should be selected such that beam failure is declared when there have been at least N consecutive beam failure instances reported and all serving beams failed at least once.

	CATT
	If we were to remove the sentence cited by Sharp, new description is needed to clearly define the time instances when MAC expects to receive potential indication from PHY. No strong view as long as such time instances are clear.  

	vivo
	Suggest not remove. If the periodicity of beam failure instance reporting is smaller than the periodicity of periodic CSI-RS configurations/SSB blocks, the previous measurement results can be applied. 


5.3. 2-port CSI-RS for BFD

PDCCH channel is 1-port channel. SSB and 1-port CSI-RS used for BFD fits better for PDCCH hypothetical evaluation. To include 2-port CSI-RS for BFD, additional efforts is required to establish a mapping table between 2-port CSI-RS and 1-port PDCCH. Besides, since RLM has assumed only 1-port CSI-RS for RLM purposes, introducing 2-port CSI-RS for BFD does not seem sensible.

Issue#: No 2-port CSI-RS for BFD RS set

· Intel (R1-1802397), MediaTek, LGE (R1-1802196), Ericsson, HW, Nokia, CATT
Proposal: No 2-port CSI-RS is supported for BFD RS set q0
	Company
	Comments 

	Ericsson
	OK to remove 2-port

	Huawei, HiSilicon
	Ok

	Nokia
	OK

	CATT
	OK

	
	


5.4. BFD RS set update
When beam failure happens, after sending a BFRQ with a new beam (
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), the UE will monitor the new beam identified. However, in case where the set 
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 is explicitly configured, as 
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 is not included in the set 
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 and as the UE shall assess the link quality according to periodic CSI-RS resource configurations that are QCLed with the DM-RS of PDCCH receptions (
[image: image14.wmf]new
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) only, there’s no CSI-RS that the UE is supposed to monitor for beam failure detection after successful beam failure recovery. 
In addition, while beam failure RS can be configured through RRC signaling, RRC + MAC-CE signaling is used for PDCCH TCI state update. There seems a mismatch on the latency. 

Issue: If BFD RS set 
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 is explicitly configured, 
· Update the set 
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 by including 
[image: image17.wmf]new

q

 after receiving the gNB response to BFRQ 
· HW (R1-1801454)
· Use MAC-CE signalling to configure and update beam failure RS set 
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· Samsung (R1-1801963), Ericsson, Nokia
· No further change is required
· Intel, OPPO, Sharp, DoCoMo, MediaTek, CATT, vivo
	Company
	Comments 

	Intel
	Since the configured BFD RS is periodic CSI-RS, it can only be updated by RRC signaling. When to update it is up to gNB implementation.

	OPPO
	The current RRC-based configuration seems sufficient and no new additional feature is needed.

	Samsung
	1. The BFD RS configuration and update is not to change the configuration of those CSI-RS. What BFD RS configuration and update is just tell the you to monitor which CSI-RS(s). The UE is only indicated with a few CSI-RS IDs.

2. The issue with RRC configuration is the timing issue:

a. The beam of PDCCH can be activated and deactivated through MAC-CE.  After we use MAC-CE to change the beam of one PDCCH, we would have to update BFD RS too. If using RRC to update the BFD, the latency of updating BFD RS would be much larger than the PDCCH beam switch.

b. Using MAC-CE for BFD is  to align the timing between the PDCCH beam  switch and BFD update 

	Sharp
	Same view as Intel and OPPO.

	ZTE
	As the issues mentioned by Samsung, upon receiving CORESET configured as before beam failure, regardless of within gNB response window or not,  UE shall declare that the beam failure recovery request procedure is completed, i.e. resetting timer and counter of recovery, once one of the following conditions is met: 

–
Reconfigured by gNB to another CORESET for receiving  PDCCH and activated by MAC-CE a TCI state if the configured CORESET has K>1 configured TCI states. 

–
Re-indicated by gNB to another TCI state(s) by MAC-CE of CORESET(s) before beam failure.

–
Reconfigured by gNB to beam failure detection RS through Beam-Failure-Detection-RS-ResourceConfig 

–
Reconfigured by gNB to new candidate beam identification RS through Candidate-Beam-RS-List

	Ericsson
	Agree with Samsung on MAC CE activation.

	Huawei, HiSilicon
	For explicit indication of BFD RS, after beam failure recovery before RRC reconfiguration/MAC_CE activation, BFD RS becomes empty unless q_new is added to q_0. Therefore, at least before RRC reconfiguration/MAC_CE activation, the UE needs to monitor q_new for another beam failure detection.

	DOCOMO
	RRC-based configuration is sufficient.

	Nokia
	Before explicit indication UE assumes default configuration for BFD-RS i.e. the qnew. Therefor it has a signal to monitor for failure detection without explicit indication but we agree on the potential latency issue. RRC+MAC CE could be used for explicit indication.  

	CATT
	Same view as Intel, OPPO, Sharp and DOCOMO. It is not beneficial to update the monitoring RS set (either dynamically or by MAC-CE) while they are being monitored.  

	vivo
	Suggest not over optimize, RRC reconfiguration is sufficient.

	
	


6. Behaviour after gNB response

6.1 Default PDSCH QCL after BFR

As shown in following figure, PDSCH beam default QCL assumption is not clear after gNB response


[image: image19]
Issue#: PDSCH default QCL assumption after reconfig./activation/re-indication of PDCCH sQCL but before reactivation of PDSCH sQCL is not clear

· Follows PDCCH QCL assumption

· HW (R1-1801454), Sharp
· Follows q_new
· OPPO, Nokia
· No ambiguity
· Samsung, ZTE, MediaTek
Proposal: TBD
	Company
	Comments 

	OPPO
	Since the spatial QCL assumptions for PDCCH and PDSCH can be decoupled, the PDSCH is spatially QCLed with q_new until new QCL assumption is indicated/configured for PDSCH

	Samsung
	We think there is no ambiguity. The QCL of PDSCH is indicted by the N-bit TCI filed in DCI.  The UE is configured with a pool of TCI states and MAC-CE to activate up to 8 TCIs for PDSCH. Then each DCI can signal one of those 8 for each scheduled PDSCH.

The beam failure only means the beam failure on PDCCH. It has nothing to do with the beam of PDSCH. 

In particular,  in the scenario described above, the PDSCH sQCL is just signaled through the TCI filed in assignment DCI.

	Sharp
	Agree that there does exist an ambiguity, as indicated by Huawei in R1-1801454, that for spatial QCL for PDSCH, RAN1 agreements only cover the time “before reconfiguration/activation/re-indication of TCI state for PDCCH”. The easiest way to fix it is to clarify that the following sentence (already in TS 38.213) is valid until spatial QCL for PDSCH is re-configured/re-activated,
“For PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as for monitoring PDCCH.”

	ZTE
	Share with Samsung. This is up to gNB implementation and no ambiguity.

If, according to gNB prior-info, the TCI states for PDSCH still works well, gNB can use the RRC configuration “TCI-presentInDCI=True” and reuse the pre-configured TCI in DCI field. Otherwise, gNB can RRC configure “TCI-presentInDCI=False”, where PDSCH should follow PDCCH beam indication.

	Huawei, HiSilicon
	As mentioned in our proposal, after beam failure declaration, UE should assume the DMRS of PDSCH is spatially QCLed with the RS contained in the TCI state of its PDCCH for the duration between reconfiguration/activation/re-indication of TCI state for PDCCH and reactivation of TCI state for PDSCH if the scheduling offset is equal to or greater than a threshold Threshold-Sched-Offset.

	DOCOMO
	Same view as OPPO. Although, BFR is only related to PDCCH, in some cases, e.g., scheduling offset smaller than the threshold, the PDSCH shall also follow the default TCI state of PDCCH. So clarification is still needed.

	Nokia
	Before gNB PDSCH indication UE assumes the PDSCH QCL’d with q new (same as PDCCH) 

	CATT
	We don’t see any ambiguity. Beam indication on CORESETs (PDCCH and PDSCH) is independent of BFR. For CORESET-BFR, PDCCH/PDSCH is QCL with new beam until PDCCH monitoring on CORESET-BFR is terminated. 

	
	


7. CORESET monitoring during BFR procedure

7.1. Beam RS index associated with CORESET-BFR

Agreement (RAN1 NRAH_1801):
Change candidate beam selection model to the following alternatives:

· PHY performs L1-RSRP evaluation of each candidate new beam, provides to higher layer the subset of {beam RS index, L1-RSRP measurements} that satisfies the L1-RSRP threshold

· RAN 1 expects higher layer to perform new candidate beam selection based on the subset of {beam RS index, RSRP measurements}

· Note: The mapping between beam RS index(es) to PRACH resource(s)/sequence(s) is done in MAC

· Support for candidate beam selection model is specified in the RAN2 specifications
· Clarify the following two issues in RAN1

· If the association between new beam identification RS and PRACH resources is visible to PHY.

· If new beam identification RS and PRACH resources are one-to-one mapped

Two issues should be clarified.

· If the association between new beam identification RS and PRACH resources is visible to PHY.

· If new beam identification RS and PRACH resources are one-to-one mapped

If one of them does not hold, PHY does not possess enough information on deriving beam RS index associated with the selected contention-free PRACH resource that is used for BFRQ TX.

Issue: how PHY acquire a new candidate beam index that is selected for beam failure recovery request transmission?

· Indicated by higher layer at the same time when receiving PRACH resource indication that is used for beam failure recovery request transmission
· MediaTek (R1-1801651), OPPO (R1-1802129), LGE (R1-2196), Sharp, ZTE, Ericsson, Nokia, CATT
	Company
	Comments 

	OPPO
	The new candidate beam indexed is selected in MAC layers. Thus for RAN1 spec, it is sufficient to refer to 38.321 and no additional description is needed to derive the new candidate beam index. 

	Ericsson
	Agree with OPPO: qnew is indicated by higher layers together with the PRACH resource

	Nokia
	MAC provides the indication.

	CATT
	Beam index selected by MAC needs to be known in PHY spec (for CORESET-BFR monitoring). Referring to the MAC spec (OPPO) is fine. 

	
	


7.2. CORESET(s) to be monitored

Consensus was not reached on CORESET monitoring during BFR procedure. 

Issue: CORESET monitoring behaviour during BFR procedure (before receiving gNB response)

· All allocated CORESETs are monitored 

· Ericsson (R1-1802744), ZTE (R1-1801582), Intel, Sharp
· In response window, only CORESET-BFR is monitored

· vivo (R1-1801521), HW (R1-1801454), ITRI (R1-1802087), MediaTek, Nokia
	Company
	Comments 

	ZTE
	The following aspect should be full considered while discussing this remaining issue, although we totally agree with the benefits of beam recovery:

#1 Even if BLER of PDCCH is 10% as threshold for beam failure detection, gNB still can successfully send PDCCH through old beam with 90%.

#2 The re-transmission number of PRACH for recovery is not expected, it is due to the consideration of UL interference. FYI, the target power of PRACH is [] as first transmission, very low;

#3 For RLF, the reason why double checking auto-recovery rather than declaration of RLF before T310 expiry is that the interference and also human blockage can be terminated naturally.  



	Ericsson
	All configured CORESETs should be monitored. Issue is resolved by reverting the decision on a dedicated CORESET.

	Huawei, HiSilicon 
	1. For the duration between beam failure declaration and the transmission of beam failure recovery request, all collocated CORESET should be monitored.

2. In response window, only CORESET-BFR is monitored.

	Nokia
	· If UE indicates non active TCI it monitors the associated CORESET (current) for recovery. Otherwise UE monitors CORESET-BFR during response window. Outside response window UE monitors the current CORESET. 

	vivo
	This issue is UE internal implementation. Not sure the impact on spec.


7.3. DCI format for gNB response

Issue: DCI format in CORESET-BFR for gNB response

· DCI format 0_0 or DCI format 1_0

· Intel (R1-1802397), Samsung,
· DCI format 0_1

· HW/HiSilicon

· No need for any restriction

· OPPO, Sharp, ZTE, CATT, vivo
	Company
	Comments 

	OPPO
	It does not any restriction on DCI format

	Samsung
	Limit to 0_0 and 1_0 can reduce the UE complexity. So it might be helpful

	Sharp
	The gNB should be able to transmit (using the new beam) any DCI (that the UE was previously configured to detect on the old CORESET(s)) which is made available right after the BFRQ is received, as it would be risky to still transmit such DCI(s) using the old CORESET(s) which has just been declared by the UE to be problematic.

	ZTE
	Share with OPPO

	Huawei, HiSilicon
	Limit to 0_1 so that aperiodic beam reporting can be triggered immediately

	CATT
	Do not see need to restrict.

	vivo
	No need to restrict.


8. Contention-based RACH
8.1. Contention-based RACH BFR mechanism

RAN2 has agreed to support contention-based RACH. Although RAN1 has no such agreement, RAN2’s decision essential does not conflict with RAN1’s design. What remains to be addressed is when to use contention-based RACH and when to declare its failure from BFR

Issue #1: condition to use contention-based RACH

· When contention-free BFR fails

· vivo, MediaTek

· When contention-free BFR resources are not configured

· vivo, Ericsson, MediaTek, Intel
· Up to RAN2 decision

· Nokia

	Company
	Comments 

	Intel
	For BFR, the contention-based PRACH should be turned ON/OFF. For single-beam operation, no BFR should be configured. One RRC parameter may be necessary.

	OPPO
	RAN2 agreement is copied as follows:  The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold.  Otherwise use contention based.
Based on the current framework of BFR mechanism, all the corresponding procedure related to contention-based PRACH can be done in RAN2 if they want. Thus the first question is what’s the impact of RAN2 agreement on RAN1 work? 



	Sharp
	Details of contention based BFR should be discussed in RAN2.

	Ericsson
	Prefer is contention-based is discussed in RAN2, but if RAN1 would have an opinion, contention-based is performed when contention-free resources are not configured.

	Huawei, HiSilicon
	When a CF-BFR process is not successful, there can be two different scenarios. First, there’s no q_new found. In this case it is reasonable to initiate contention based BFR procedure. Second, BFRQ is transmitted but no response is received. In this case, instead of initiating another round of CB-BFR, it would be reasonable to trigger radio link failure.

	Nokia
	RAN2 issue, the selection logic has been decided and is similar to CFRA/CBRA resource selection during handover. RAN1 does not need to discuss this anymore. 

	
	


Issue#2: contention-based BFR fails when

· when a timer expires

· vivo

· when reaching a max. # of TX

· vivo

	Company
	Comments 

	Sharp
	Details of contention based BFR should be discussed in RAN2.

	Ericsson
	Agree with Sharp


8.2. Contention-based BFR resources

If a separate pool of resources would be used, the gNB could directly determine that the PRACH transmission originated from a beam failure recovery request transmission. On the other hand, we would need to split the CB resources also for this purpose. This is avoided with a shared pool of resources, but on the other hand, the UE would have to indicate that it is a beam recovery request transmission in Msg3 rather than in Msg1. 

Note that even with a dedicated pool of CB resources, Msg3 is still required to identify the UE. There is thus no reduction in latency with a dedicated pool of CB resources

Issue#: whether or not to specify a separate contention-based RACH resource set for contenton-based BFR?

· No

· Ericsson, Huawei, HiSilicon, Nokia
· Yes
9. Candidate Beam Selection

9.1. Additional BLER threshold for candidate beam

There are companies showing concerns that L1-RSRP may be serve as a good measure for selecting a new beam. Therefore, additional BLER threshold is proposed to be imposed.

Issue 4.2.2: Additionally imposing a BLER constraint on candidate beam selection

· ZTE, Ericsson, HW/HiSilicon, Nokia, CATT, vivo
	Company
	Comments 

	Intel
	Additional BLER threshold will increase UE complexity. L1-RSRP only is enough.

	OPPO
	Not needed

	Samsung
	L1-RSRP is enough.

To avoid re-select ‘already-failed’ beam, the UE cannot choose a beam that has RSRP > threshold but is also one part of beam failure RS when set q0 and q1 has overlap.

	Sharp
	Agree with other companies that L1-RSRP is sufficient.

	ZTE
	Only the new candidate beam, whose L1-RSRP meets the condition, will be further estimated in terms of BLER, which means that overhead is acceptable, especially taking into account the ping-pong introduced by L1-RSRP only.

	Ericsson
	Would be preferable to check BLER as well. Can UE complexity be limited by only evaluating one beam per, e.g., 10ms?

	Huawei, HiSilicon
	Fine with both cases: use of L1-RSRP only and also using both L1-RSRP and BLER.

	Nokia
	UE should select candidates / L1 should indicate candidates above BLER threshold. UE can select e.g. highest BLER from a subset of L1-RSRPs.

	CATT
	Technically, L1-RSRP is not consistent with beam failure detection principle and leads to ping-pong effect. We are fine to either add BLER threshold additionally, or replace L1-RSRP with BLER. 

	vivo
	To achieve efficient candidate beam selection, additionally introduce a BLER restriction is needed.

	
	


9.2. Invalid candidate beam

There may be overlapped beams in beam set 
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and 
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. However, selecting a failed beam as candidate beam is a confusing behaviour.

Issue: overlapped beams in beam set 
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and 
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 may cause UE to select a failed beam as new candidate beam

· UE shall not report one RS ID that is an element of both set 
[image: image24.wmf]0

q

and 
[image: image25.wmf]1

q

 as a new beam to high layer
· Samsung (R1-1801963), HW, HiSilicon
· Up to implementation

· CATT

	Company
	

	Huawei, HiSilicon
	Support as it can reduce the chance of consecutive beam failure.

	CATT
	Can leave to implementation. No need to specify anything.  

	
	


10. PUCCH for beam failure recovery

4.1. Partial beam failure

PUCCH channel is reused for indicating a subset of BPL loss
· Reusing same resource/format/payload, but differentiate purposes by a state field

· HW, ZTE
· Reusing same resource/format/payload, but use a NW-configured RRC threshold for selecting failed beam and new beam

· AT&T

· No PUCCH in Rel-15

· Nokia, Intel (R1-1803297), Sharp, Ericsson
	Company
	Comments 

	Nokia
	This can be optimized if necessary in later releases

	vivo
	PUCCH based candidate beam reporting is useful in some case. 

e.g. Pcell is deployed in FR1, Scell is deployed in FR2.

	
	


4.2. Full beam failure

To support beam failure recovery from full beam failure, reusing the PUCCH for beam reporting to transmit the new candidate beam information saves standard effort. Reusing same PUCCH format, same payload for beam reporting requires simply defining new information states. 

Issue: same PUCCH resource/format for beam reporting can be used to support full beam failure recovery by introducing a dedicated information state (e.g., L1-RSRP state).
11. Others

More raised issues: 
· priority of PRACH for BFR and other UL channels/RS (vivo, R1-1801521)
· priority of PRACH for BFR among MCG and SCG (vivo, R1-1801521)
· Remove the wording related to BFD RS set mis-configuration, i.e., last sentence of first paragraph (OPPO, R1-1802129)
· Correct the threshold Qout,LR to be the default BLER threshold for RLM out-of-sync declaration(OPPO, R1-1802129)
· Align gNB response window starting timeline to msg2 monitoring timeline, i.e., 4(0 (LGE, R1-1802196)

· When UE declares RLF, the BFD and BFR procedure should stop and the counter should be reset (Intel, R1-1802397)
· When no new candidate beam is found in last report from PHY, MAC sends request after a specific time interval for new candidate beam information. (DCM, R1-1802474)
· When no response is received within the window configured by RRC, e.g., ResponseWindowSize-BFR, MAC sends request after a specific time interval for new candidate beam information. (DCM, R1-1802474)
· The maximum set number of {beam RS index, L1-RSRP measurement} to report is based on UE implementation (DCM)
· Support PHY to report a special state, e.g., {0, 0} to MAC when no beam satisfies the L1-RSRP threshold upon higher layer request.(DCM)
· Support PHY indicating MAC the gNB response reception status (DCM)
· In case of unsuccessful recovery from beam failure, UE sends an aperiodic indication to higher layers, and refrains from further beam failure recovery, and higher layers decide the following action (DCM)
· More clearly describe what’s “monitoring PDCCH” by including”active TCI states” is related text (Nokia, R-1802557)
· In new beam selection, UE should if not prioritize, prefer the recovery on inactive TCI states of serving PDCCH(s) when determined to have adequate signal quality (Nokia, R1-1802557)
· Whether non-beam failure instance is defined or is needed. If yes, what’s its BLER threshold? (Ericsson,R1-1802744), (Lenovo/MM, R1-1801825)
12. Text Proposals

12.1. Text proposal for Section 2.1
Text proposal: (HW, R1-1801454)

< Unchanged parts are omitted >

A UE is configured with one control resource set by higher layer parameter Beam-failure-Recovery-Response- CORESET. The UE may receive from higher layers, by parameter Beam-failure-recovery-request-RACH-Resource, a configuration for a PRACH transmission as described in Subclause Error! Reference source not found.. After 4 slots from the slot of the PRACH transmission and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index 
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, the UE monitors PDCCH for detection of a DCI format with CRC scrambled by C-RNTI within a window configured by higher layer parameter Beam-failure-recovery-request- window, and in the control resource set configured by higher layer parameter Beam-failure-Recovery-Response- CORESET. For PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as for monitoring PDCCH. The UE determines the index 
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q

 based on TBD. After successfully receiving the PDCCH within the window configured by higher layer parameter Beam-failure-recovery-request-window, UE shall continue to monitor the PDCCH 

and receive PDSCH according to antenna port quasi co-location parameters associated with index 
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 until UE is reconfigured by gNB to another TCI state(s) for control resource sets. 
< Unchanged parts are omitted >
12.2. Text proposal for Section 4.3
Text proposals (HW, R1-1801454)

< Unchanged parts are omitted >

A UE is configured with one control resource set by higher layer parameter Beam-failure-Recovery-Response-CORESET. The UE may receive from higher layers, by parameter Beam-failure-recovery-request-RACH-Resource, a configuration for a PRACH transmission as described in Subclause 8.1. After 4 slots from the slot of the PRACH transmission, With the PRACH transmited in slot n, starting from the slots n+4
,

 the UE monitors PDCCH for a DCI format with CRC scrambled by C-RNTI, within a window configured by higher layer parameter Beam-failure-recovery-request-window, and receives PDSCH according to an antenna port quasi co-location associated with periodic CSI-RS configuration or SS/PBCH block with index 
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q

 in set 
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q

, in the control resource set configured by higher layer parameter Beam-failure-Recovery-Response-CORESET. 
< Unchanged parts are omitted >
12.3. Text proposal for Section 4.2

Text proposals (HW, R1-1801454)

< Unchanged parts are omitted >

A UE can be configured, for a serving cell, with a set 
[image: image31.wmf]0

q

 of periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set [image: image32.wmf]1

q

 of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List for radio link quality measurements on the serving cell. The spatial QCL assumption of set 
[image: image33.wmf]0

q

 of periodic CSI-RS resource configuration is associated with the TCI states for respective control resource sets within the same BWP. If the UE is not provided with higher layer parameter Beam-Failure-Detection-RS-ResourceConfig, the UE determines the set 
[image: image34.wmf]0

q

 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 TCI states for respective control resource sets that the UE is configured for monitoring PDCCH. < Unchanged parts are omitted >
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� EMBED Equation.3 ���





Ambiguous QCL?











�Might be good to add that the gNB never configures a response windoe longer than 10 ms. It was also agreed in the UP session.


�Is it correct understanding that x=4 is agreed?


�Yes. But the current way of capturing the agreement creates some ambiguity. Please see our comment in the table. 


�This should be PDCCH configured by CORESET-BFR, right?


�Yes, UE should monitor PDCCH in CORESET-BFR before the reconfiguration.


�What is the difference between the two sentences?


�Please see our response in Section 4.3.
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