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Background
This is a FL summary #2 of Rel.17 MIMO AI 8.1.2.3, beam management for M-TRP simultaneous transmission with multiple Rx panels.  

Company inputs in the previous round email discussion is document in c.f. [1].
1. Discussion 
Beam measurement/reporting 
	#
	Issue and proposals
	Companies’ views
	notes

	1.1
	max # of beams (M) increased beyond 2 
 
	
Yes: Lenovo, OPPO (beam reporting option 1), ZTE(Up to 3 UE panels as agreed in BM-EVM)
No: CATT, Apple, MediaTek, Qualcomm, vivo, LGE, Nokia/NSB

	

	1.2 
	Q1: max # of pair/group (N) 
· Alt-1: N = 4
· Alt-2: N = 2
· Alt-3: N = 3



[bookmark: _Hlk69061975]Q2: number of pair/group per report 
· Alt-1: fixed and configured by RRC
· Alt-2: indicated by UE


	Q1: 
· Alt-1 (10):  Yes (Huawei, HiSilicon, ZTE, Futurewei, Samsung, Nokia/NSB, DOCOMO, TCL, Qualcomm, Sony, ETRI) 
· Alt-2 (4): Spreadtrum, vivo,  Apple, OPPO, Xiaomi
· Alt-3: Ericsson


Q2:
· Alt-1 (3): Huawei, HiSilicon, OPPO ,Xiaomi, DOCOMO, LGE
· Alt-2 (7): Samsung, ZTE, Nokia/NSB, Apple, MediaTek, Qualcomm, vivo, Sony, TCL
	

	1.3
	CMR configurations for beam measurement option 2

Alt-1: one CMR resource setting per CSI-report
· Alt-1.1: one CMR set per CMR resource setting, divided into 2 subsets; reported CRIs in a beam pair/group are from different subsets 
· Alt-1.2: 2 CMR sets per CMR resource setting; reported CRI in a pair/group are from different sets 
· Alt-1.3: Introduce TRPID in TCI-state 
· Alt-1.4: Grouping SSB/CSI-RS by higher-layer configuration;

Alt-2: two CMR resource settings per CSI-report, each resource setting associated with one TRP

	Alt-1.1: 
· Support: vivo, CATT, MediaTek, LGE, TCL, DOCOMO
· No: Huawei, HiSilicon, OPPO, Futurewei, ZTE
Alt-1.2
· Support:  Huawei, HiSilicon, ZTE, MediaTek, Intel, Apple, Qualcomm, Sony
· No: vivo, Nokia/NSB
Alt-1.3: 
· Support: Futurewei , Nokia/NSB
· No: OPPO, vivo
Alt-1.4: 
· Support: Nokia/NSB
· No: 

Alt-2: 
· Support: OPPO

	

	1.4
	UE reporting of information related to Rx panel/antenna-group

· Alt-1: UE report panel ID / antenna-group ID 

· Alt-2: UE indicates if reported beams are associated to different RX panels

· Alt-3: panel ID are associated with reporting settings.


	Alt-1: 
· Support: vivo, ZTE, Qualcomm, Samsung, DOCOMO (BM option 1), MediaTek, Huawei, HiSilicon, IDCC, APT/FGI, Sony, LGE, TCL, CMCC
· No: OPPO, Nokia/NSB

Alt-2: 
· Support: CMCC, Xiaomi, Apple, Qualcomm, LGE
· No:  OPPO, Nokia/NSB

Alt-3: 


	

	1.5
	gNB indication of beam measurement hypothesis (e.g. S-TRP vs. M-TRP), detail FFS 

Example 
· Alt-1: 
· S-TRP hypothesis implies reception from one/multiple Rx panels, and L1-SINR includes interference from non-serving cell, 
· M-TRP hypothesis implies reception from one Rx panel, and L1-SINR include interference from the other beam within the serving cell

· Alt-2:  
· simultaneous reception to be ‘across-TRP/per-TRP’; UE behavior be specified accordingly (multiple spatial filters or one spatial filter)


	
Support:   Intel, Nokia/NSB
No: Apple, MediaTek, Huawei, HiSilicon, OPPO, Qualcomm, Futurewei, vivo, APT/FGI, Sony

Example Alt-1: Intel
Example Alt-2: Nokia/NSB

	

	1.6
	Simultaneous report of beams suitable for S-TRP and M-TRP separately
	Support: vivo
No: Apple, Huawei, HiSilicon, OPPO, Qualcomm, Futurewei, APT/FGI, Sony, DOCOMO, TCL, Nokia/NSB


	

	1.7
	Q1: Support L1-SINR report

Q2: support interference measurement by taking into inter-beam interference within a group


	Q1; 
· Yes (18) (Huawei, HiSilicon, CATT,  ZTE, Lenovo/MM, Xiaomi, Qualcomm, Nokia/NSB, AT&T, LGE, DOCOMO), Spreadtrum, Futurewei, Sony, TCL, ETRI
· No (3): vivo, Apple, OPPO

Q2: 
· Yes (155): ZTE (CMR/CMR, CMR/ZP-IMR,  + CMR/NZP-IMR), Lenovo/MM, Spreadtrum, Huawei, HiSilicon, Futurewei, Xiaomi, Sony, DOCOMO, LGE, TCL, ETRI, Nokia/NSB
· No (3): vivo, Apple, OPPO 
	

	1.8
	Additionally beam measurement, in addition to option 2: 

· Option 1: In a CSI-report, UE can report N>1 pair/groups and M>=1 beams per pair/group, Different beams in different pairs/groups can be received simultaneously 

· Option 3: UE report M(M>=1) beams in N (N>1) CSI-reports corresponding to N report setting, Different beams in different CSI-reports can be received simultaneously



	Option 1:  
· Support:  ZTE, DOCOMO, OPPO, Sony
· No: CMCC, Apple, Intel, Ericsson, MediaTek, Qualcomm, Futurewei, TCL, ETRI, Nokia/NSB

Option 3:  
· Support: Huawei, HiSilicon, CATT, vivo, Nokia/NSB, AT&T, ETRI),
· No: CMCC, Apple, Intel, Ericsson,OPPO, Qualcomm, DOCOMO, TCL 


	

	1.9
	New beam measurement metric, 

· Alt-1: based on throughput
· Alt-2: based on latency requirement and/or power window between resources within pair/group or resources being power threshold (e.g. L1-RSRP/L1-SINR)
	Alt-1.
Support: Qualcomm
No: Apple, MediaTek, Huawei, HiSilicon, OPPO, Futurewei, APT/FGI, Sony, LGE
Alt-2.
Support: Nokia/NSB
No: 
	

	1.10
	gNB indicates (for throughput or reliability), operation mode (FDM/SDM/TDM), and corresponding beam pair selection criterion (based on sum or minimum of metrics of the two reported beams).

	Support: Qualcomm
No: Apple, MediaTek, Huawei, HiSilicon, OPPO, Futurewei, APT/FGI, Sony, LGE, TCL
	



Issue 1: CMR configuration

Proposal 2.2: On CMR resource configuration for beam reporting option 2 , decide in RAN1#104b-e whether to adopt “set” or “subset” 
· NOTE: the following has been agreed 
· Two CMR resource sets or subsets, per periodic/semi-persistent CMR resource setting
· FFS: extension to aperiodic CMR resource setting 
· Each reported beam pair in a single CSI-report consists of M = 2 SSBRI/CRI values, where each SSBRI/CRI points to a CMR resource in a different CMR resource set or subset.
· FFS: bitwidth of each CRI determined based on the number of SSB/CSI-RS resources from the associated set/subset, or across two sets/subsets
Comment: It has been agreed that a down selection will be performed between “set” and “subset” in RAN1#104b-e. Companies are invited to share their technical views on the pros/cons of each alterantive. 

Observation: 
· Support “set” (9): Qualcomm, ZTE, Apple, Lenovo/MoM, CMCC, Huawei, HiSilicon, Futurewei, 
· Support “subset” (7):  vivo, DOCOMO, LGE, CATT, TCL, Nokia/NSB


	Company
	Technical views

	CATT
	Preference is on “subset”. 

Pros: same legacy CSI framework (Rel.15/16); unified framework with Rel.17 M-TRP CSI; same A-CSI-RS and A-CSI triggering framework as in legacy system; 
 
We understand the number of RS resources may need reconsideration in UE capability discussion, but that discussion is needed irrespective of “set” or “subset” , in our view. Also, “Repetition” configuration can still be per set, e.g. assumed the same for two “subsets”, which in our view is the typical use case. 

	DOCOMO
	Slightly prefer subset.

We also think MTRP CSI signaling framework can be reused.
And many configurations per set can be also kepted as per set (applied to two subsets).

	vivo
	We are supportive of “subset”.

Except for the contents mentioned by CATT, we think the definition of  CRI in both case are needs to reconsidered. For the case of “set”, if it resue the definition of CRI in Rel-15/16, an extra indication of the TRP the reported CMR belongs to will need to be included in beam report.

	OPPO
	Besically, the issue of subset or set is more related with RAN2 RRC signalling design.  We think the agreement just made has cleary describe the function we need. How to implement that in RRC parmeter design can be up to RAN2 design.

Re the definition of CRI: in our view, no matter set or subset is used, we always have two options for CRI definition: option 1 is the CRI is only counted with the CMRs associated with each TRP. Option 2 is the CRI is counter over all the CMRs associated.   In terms of bit overhead: Option 2 do need more bits than Option 1because all the CMRs are counted in Option 2. However, on the other hand, option 1 might need one more bit to indicate the TRP in beam reporting.  We consider more details to determine which option is better, for example need less overhead.

	ZTE
	We support ‘set’.

In mTRP-CSI, we have the following agreement, and it means that candidate beam pair is very limited, but herein we can accept any combination from two TRPs in BM-mTRP (each RS from one set/subset). Meanwhile, the total number of BM-RS is much larger than Ks. Based on this views, we think that following mTRP-CSI design may NOT be necessary, unless that we also want to reuse the combination method for N in mTRP-CSI.

Agreement
With regarding to the maximal values of Nmax for N,  Ks,max  for Ks:
· Support of Nmax=2 is a UE optional feature
· Support of Ks,max=X is a UE optional feature
· X can be up to 8 and other candidate values can be discussed as part of UE features
· FFS: Default value of Nmax, Ks,max  
· FFS: Which combinations of N<=Nmax, Ks<=Ks,max are supported

Also, the repetition parameter for CSI-RS is configured per RS set level, and if going with sub-set, we need to further study how to handle the RRC signaling design later. 


	MediaTek
	We don't have strong preference on “set” or “subset”. However, if we go with “subset”, it means the nmber of RS from two TRPs cannot be larger than 64 according to current spec. 

	Lenovo&MotM
	We support ‘set’.

	Apple
	Slightly prefer ‘set’. 
No matter whether set/subset is selected, we think the SSBRI/CRI should be counted per set/subset.

	LGE
	Support “subset” for the consistency with M-TRP CSI enhancement agenda.

	CMCC
	We slightly prefer ‘set’. 

	TCL
	We support “subset”. Share the same view as CATT.

	Nokia/NSB
	We support subset, which has consistency with the current CSI framework both for signaling and configuration perspective. CRI should be counted per set not per sub-set. 
@ ZTE, in order to support AP CSI-RS, single CSI-RS resource set is required. Further RRC signaling is also matter when set is used. 

	AT&T
	We share similar view with MediaTek

	Huawei, HiSilicon
	We prefer “set”. We don’t think it is necessary for mTRP BM to follow the design of mTRP CSI, as they serve different purposes. 

First, configuring the measurement resources from both TRPs in one resource set will restrict the number of resources for each TRP, i.e., the number of resources for each TRP is halved compared with two resource sets. Doubling the size of the resource set is not a valid solution as it requires UE to double its parallel processing capability. For example, the resources in an aperiodic CSI-RS resource set are transmitted within one slot. Doubling the size of aperiodic CSI-RS resource set would require the UE to measure twice the amount of resources within a slot, which is quite challenging for UE implementation.

Second, measurement resources in one resource set need to satisfy some restrictions. For example, CSI-RS resources in one resource set should have the same number of port and RBs, the same starting RB, the same density, the same cdm-type, etc. However, such restriction is not necessary for measurement resources coming from different TRPs, as the two TRPs may have different number of antennas. 

Thrid, introducing subset will bring huge spec impacts like subset configuration, redefining CRI, redefining UE features including but not limited to:
· maxNumberSSB-CSI-RS-ResourceOneTx
· maxNumberCSI-RS-ResourceTwoTx
· maxNumberResWithinSlotAcrossCC-AcrossFR-r16 
· maxNumberResWithinSlotAcrossCC-OneFR-r16

	Futurewei
	We support “set”.  We share similar concerns as ZTE, MediaTek, and Huawei/ HiSilicon on using “subset”.

	Qualcomm
	We support the set due to more accomodated resources. 




Issue 2: UE panel/antenna related feedback

Proposal 2.3: For potential UE panel related information feedback for beam reporting option 2, further study the following alternatives:
· Alt-1: UE reports panel ID / antenna-group ID or the reporting setting is associated with panel ID/antenna-group ID
· the reporting setting is associated with panel ID/ antenna-group ID
· Alt-2: UE indicates if reported beams are associated to different RX spatial filters, or maximum number of supported layers corresponding to DL RS in a group, or whether two beams in a beam pair can be used for spatial multiplexing or diversity
· Other alternatives are not precluded

Comment: companies are invited to share their views on these issues .

Observation: 
Alt-1: 
· Support: vivo, Lenovo/MotM, AT&T, Huawei, HiSilicon, Futurewei
· Concern: OPPO, DOCOMO, MediaTek, Xiaomi, Nokia/NSB, Qualcomm
Alt-2: 
· Support: CMCC, vivo, ZTE, MediaTek, Lenovo/MotM, Xiaomi, Apple; Samsung, AT&T, Huawei, HiSilicon, Futurewei, Qualcomm
· Concern: OPPO,  Nokia/NSB


	Company
	Technical views

	DOCOMO
	Not support.
The motivation of Alt-1 is not clear to us. Why to limit UE to perform group-based beam measurement using a single panel?

	vivo
	Support the proposal with the following update. For the relationship between Alt-1 and its corresponding sub-bullets: the former is about what UE panel information is needed for reporting, while two sub-bullets are about to indicate the UE panel information and UE executes panel-specific beam measurement. Therefore, we would like to revise Proposal 2.3 as following:
Proposal 2.3: For potential UE panel related information feedback for beam reporting option 2, further study the following alternatives:
· Alt-1: UE reports panel ID / antenna-group ID or the reporting setting is associated with panel ID/ antenna-group ID
· UE performs measurement only with the panel ID/antenna-group ID associated with the reporting setting
· Alt-2: UE indicates if reported beams are associated to different RX spatial filters, or maximum number of supported layers corresponding to DL RS in a group, or whether two beams in a beam pair can be used for spatial multiplexing or diversity
· Other alternatives are not precluded

	OPPO
	Not support
We do not support UE panel related specification. We do not think those reporting information have any use case in beam reporting.  The number of layer information shall be part of CSI report, not beam reporting. 

	ZTE
	We support Alt2, but Alt1 is not clear to us. It seems that we have two alternative: #1 panel ID is reported; or panel ID is configured. Or, we would like to have a candidate pool from setting, and then UE report one or two from the pool? Some clarification on Alt-1 is needed.

	MedaiTek
	Supprot only “UE indicates if reported beams are associated to different RX spatial filters” in Atl2

	Lenovo&MotM
	Support the proposal.

	Xiaomi
	Share same view as MTK

	Apple
	We do not think the two alteratives are competing alterantives.
Alt1 should be fit for option 1, and Alt2 is fit for option 2.

	LGE
	We are fine to study. Prefer vivo’s version.

There was FFS point in the agreement of last meeting, “FFS: Whether the UE could report beams are received with different RX beams”. We think this is critical issue for M-TRP group based reporting(option 2), since it is related with whether following M-TRP DL scheduling can be performed for multiple Rx panels or single Rx panel. “Alt-2” can resolve the issue by reporting the number of Rx spatial filters (1 or 2) per group for option 2. Also, “Alt-1” can resolve the issue by reporting UE Rx panel ID per beam within a group for option 2.

	CMCC
	Support the proposal. At least Alt-2 can be studied. We think it would be helpful for gNB to schedule the transmission if UE reports the information.

	TCL
	We are fine with vivo’s revised version.

	Nokia/NSB
	Do not support. Same view with OPPO. UE’s using single panel or multi-panel is not necessary to be reported to gNB.

	Samsung
	Added our view. We support Alt.2. For Alt.1, the association between report setting and panel information seems limiting the use case for option 2 beam reporting format.

	AT&T
	We think Alt. 2 can be considered

	Huawei, HiSilicon
	Open to both alternatives. 

	Futurewei
	We are ok to study both alternatives.  As pointed out by companies, some clarifications are needed to better define and differentiate the two alternatives.

	Qualcomm
	For Alt1, what is the expected UE behavior when the reporting setting is associated with panel ID/ antenna-group ID? Please clarify. Otherwise, suggest to add back the deleted 2nd bullet. 
We support Alt2 but may also consider Alt1 if the UE behavior is clarified. 





Issue 3: L1-SINR and interference measurement 

Proposal 2.4: For beam reporting option 2, evaluate the performance, specification, and implementation aspects of L1-SINR based beam measurement/feedback, including at least the following aspects 
· Physical resource for interference measurement, e.g. 
· CMR of the other reported beam within the beam pair,  and/or
· CMR of the reported beam, and/or 
· Dedicated IMR resource
· UE behavior of interference measurement
· Note: L1-RSRP report has been agreed for option 2

Comment: companies are invited to share their views on these issues .

Observation: 
· Support: DOCOMO, ZTE, Lenovo&MotM, LGE, CMCC, ETRI, AT&T, Huawei, HiSilicon, Futurewei, Qualcomm
· Concern: vivo, Apple, OPPO, Nokia/NSB (except implicit IMR)

	Company
	Technical views

	DOCOMO
	Support.

	vivo
	L1-RSRP report should be handled with high priority. We don’t see the necessity to discuss L1-SINR.

	OPPO
	Do not think this proposal is needed.
Companies can evalute L1-SINR even without this proposal.

	ZTE
	Support. Regarding OPPO’s comments, we think that some guidance is very necessary for moving forward this issue.
BTW, the benefits of L1-SINR group based reporting compared with L1-RSRP have been justified in our companion contribution R1-1906248 and R1-1906249 through LLS and SLS evaluation. Since the L1-SINR based beam reporting has been introduced in Rel-16, it is straightforward that L1-SINR reporting should be futher considered.

	Lenovo&MotM
	Support.

	Apple
	Do not support the proposal. We have already agreed to FFS L1-SINR in last meeting, but we failed to see benefit from L1-SINR. This issue should be closed and no need to agree to study it again. 

	LGE
	Support the FL’s proposal.

	CMCC
	Support the proposal.

	Nokia/NSB
	Other than dedicated IMR, we don’t ensure the implicit IMR mapping. 

	ETRI
	Support.

	AT&T
	Support the proposal

	Huawei, HiSilicon
	Support.

	Futurewei
	We support the proposal.

	Qualcomm
	Support



Issue 4: Value of N
The following has been agreed and a down-selection is due in RAN1#105-e. 

Agreement: For beam reporting option 2
· On the maximum number of beam pairs/groups (N) that can be reported in a single CSI-report, discuss and down-select from the following two alternatives in RAN1#105-e: 
· Alt1: Support maximum value N = {1, 2} 
· Alt2: Support maximum value N = {1, 2, 3, 4} 
· FFS: Introduce a UE capability Ncap on the maximum value of N in Rel.17
· On the number of beam pairs/groups (N) reported in a single CSI-report, discuss and down select between the following two alternatives in RAN1#105-e
· Alt1: The value of N is fixed by RRC configuration
· Alt2: The value of N is upper bounded by a maximum value Nmax configured by RRC, and dynamically selected/indicated by UE 

Comment: Companies are invited to share their views on these two issues.  If an agreement can be reached by email, this will be concluded in RAN1#104b-e  (one meeting earlier). 

Observation: No concensus at the moment. Down-selection can be made in RAN1#105-e, as agreed earlier this week. 
Q1:
· Alt-1: OPPO, Xiaomi, Apple, OPPO, 
· Alt-2: DOCOMO, CATT, ZTE, MediaTek, CMCC, TCL, Nokia/NSB, Samsung, Huawei, HiSilicon, Futurewei, Qualcomm

Q2:
· Alt-1: CATT, DOCOMO, OPPO, MediaTek, Xiaomi, Apple (with a researched SSBRI/CRI value to indicate no beam identified), LGE, CMCC, Huawei, HiSilicon, Futurewei, Qualcomm
· Alt-2: CATT, ZTE, MediaTek, OPPO, TCL, Nokia/NSB, Samsung

	Company
	Technical views

	CATT
	Q1: our preference is alt-2.  Support UE capability
Q2: our preference is to support both (to allow sufficient flexibility in various use cases), which is RRC configurable. 

	DOCOMO
	Q1: support Alt2 with UE capability.
Q2: prefer Alt1.

	OPPO
	Q1: prefer Alt1 because we need to keep the maximal number CRIs not changed. With N=2, the UE reports up to 4 CRIs.
Q2: Alt1. The UE reports according whatever configured by the gNB.

	ZTE
	Q1: Support Alt2.
Q2: We slightly prefer to go with Alt2.

	MediaTek
	Q1: If we don't misunderstand, the number of “max” value should be only one, right? Either 2 or 4 accoriding to these alternitives. Okay to Alt2 and UE capability is necessary.
Q2: Share similar view with CATT. Alt1 and Alt2 can be configurable. 

	Xiaomi
	Q1: slightly prefer Alt 1
Q2: Alt 1.

	Apple
	Q1: Alt1, which has already been agreed in last meeting based on our understanding. 
Q2: Alt2. If we go with Alt1, we suggest to reserve a SSBRI/CRI to indicate no beam identified.

	LGE
	Q1: Similar view with OPPO.
Q2: Support Alt 1.

	CMCC
	Q1: Support Alt2.
Q2: Support Alt1.

	TCL
	[bookmark: OLE_LINK12]Q1: Support Alt2 with UE capability.
Q2: Support Alt2.

	Nokia/NSB
	Q1: Support Alt2.
Q2: Support Alt2.

	Mod
	It appears concensus is hard to reach. Can down-select in RAN1#105e (as agreed)

	Samsung
	Q1: Support Alt2, with Nmax = 4
Q2: Support Alt2

	Huawei, HiSilicon
	Q1: Alt-2
Q2: Alt-1

	Futurewei
	Q1: Support Alt 2.
Q2: Support Alt 1.

	Qualcomm
	Q1: Support Alt2
Q2: Support Alt1




M-TRP Beam failure recovery 

	#
	Issue
	Companies’ views
	notes

	2.0
BFR configuration 
	Q1: Simultaneous configuration of cell-specific BFR and TRP-specific BFR on the same cell 

Q2: Simultaneous configuration of cell-specific BFR and TRP-specific BFR on different cells



	Q1: 
· Support: Samsung, Xiaomi(Pcell/PScell), LGE(for SpCell), TCL(SpCell), Nokia/NSB
· No: Huawei, HiSilicon, OPPO, Qualcomm, Futurewei, Convida, DOCOMO
Q2: 
· Support:  Lenovo/MM, CATT, Spreadtrum, MediaTek, Qualcomm, Convida, Xiaomi, Sony, DOCOMO, LGE, Nokia/NSB
· No: Spreadtrum 
	

	2.1

	S-DCI and/or M-DCI:
 
· Alt1: M-DCI only 
· Alt2: S-DCI and M-DCI


	Alt1 (6): 
· ZTE, OPPO, MediaTek, Lenovo/MM, Apple 
Alt2 (23): 
· Huawei, HiSilicon, CATT, vivo, CMCC, Intel, Samsung, Nokia/NSB, AT&T, Ericsson, Spreadtrum, Qualcomm, Futurewei, APT/FGI, Convida, Xiaomi, NEC, Sony, DOCOMO, TCL, ETRI

	

	2.2.

BFD-RS 
	Q1: Max # of BFD-RS resources per set 
· Alt1: UE capability
· Alt2: 10
· Alt3: 2
· Alt4: 1
· Alt5: max number of CORESETs with active TCI States
Q2: Max # of BFD-RS  per DL BWP
· Alt1: UE capability 
· Alt2: 20 
· Alt3: 4
· Alt4: 5
· Alt5: 2



	Q1 
Alt1 (12): Apple, Qualcomm, Huawei, HiSilicon, Futurewei, ZTE, Xiaomi, Sony, DOCOMO, LGE, TCL, ETRI
Alt2: IDCC
Alt3 (8): MediaTek, Ericsson, , Spreadtrum, OPPO, Convida, DOCOMO, Nokia/NSB (second)

Alt4: vivo
Alt5: Nokia/NSB



Q2: 
Alt1 (13): Huawei, HiSilicon (max value 4), Apple, Qualcomm, LGE , MediaTek (max 4), Futurewei, ZTE, Xiaomi, Sony, DOCOMO, TCL, ETRI
Alt2:  IDCC
Alt-3 (5):, Spreadtrum, Convida, DOCOMO, Nokia/NSB (second)

Alt-4: Nokia/NSB
Alt5: vivo


	

	2.3

BFD-RS
	Q1: BFD-RS generation,  when all CORESET have a single TCI state  

Alt1: Explicit configuration only
Alt2: Implicit configuration only
Alt3: Explicit + implicit 
· Alt-3.1: implicit only for M-DCI
· Alt-3.2: implicit for M-DCI and S-DCI, w/ unified framework
· Two CORESET groups
· For M-DCI, group ID = CORESETPoolIndex








Q2: 
· Introduce new MAC-CE to update explicit BFD-RS 

 
	
Q1: 
Alt1: 
· Spreadtrum 
Alt2 (4): 
· Lenovo/MM,  Apple,  OPPO
Alt-3 (28): 
· Huawei, HiSilicon (3.1), MediaTek (3.1), Fujitsu (3.1), CMCC, Xiaomi, Qualcomm,  Convida, AT&T (3.2), LGE, Ericsson (3.1), DOCOMO (3.1), Intel (3.2), CATT (3.2), Samsung (3.2), Spreadtrum, Futurewei, IDCC (3.1), vivo(3.1), APT/FGI, Convida, NEC, Sony (Alt-3.2) , TCL(3.1), ETRI (3.1), Nokia/NSB (OK for M-DCI, FFS: S-DCI)



Q2: 
· Yes (4): ZTE, CATT (if S-DCI only supports explicit), MediaTek, DOCOMO
· No 6): Apple, OPPO, Convida, Sony, Nokia/NSB

	

	2.5
BFD-RS
	Implicit configuration of BFD-RS(for each TRP), when a CORESET is configured with one TCI state 

· Alt-1: BFD-RS for each TRP is derived from QCL type-D RS of up to X TCI states of CORESETs in CORESET group associated with the TRP
· Alt-2: Reuse Rel.15/16 rule, from CORESETs in CORESET group associated with the TRP

	Alt1: 
· Support: Qualcomm, Huawei, HiSilicon, Futurewei, ZTE, Xiaomi, NEC, Sony, DOCOMO, LGE, Nokia/NSB

Alt2: 
· Support: Convida
	

	2.6
BFD-RS


	Implicit BFD-RS generation, when a CORESET is configured with two TCI state 
· Alt1: based on both TCI states


	Alt1: 
· Ericsson, Apple (details on BLER calculation is up to RAN4), Qualcomm, NEC, DOCOMO, LGE
	

	2.7
BFD-RS
	Association between BFD-RS set k and NBI-RS set j 
· Alt1: 1-to-1 association,  k=j, 
· Alt2: first BFD-RS set associated with first NBI-RS set, and second to the second 
· Alt3: explicit RRC linkage
· Alt4: leave to RAN2

	Alt1: CATT, Apple, ITRI, Spreadtrum, Xiaomi, Sony (see no difference between Alt1 and Alt2), DOCOMO, CMCC


Alt2: Huawei, HiSilicon, Apple (seems alt2 is the same as Alt1?), Futurewei, Convida, Xiaomi, DOCOMO

Alt3: IDCC, CMCC, Qualcomm, Nokia/NSB,vivo, ZTE, ETRI

Alt4: Convida, OPPO

	

	2.8 
BFD-RS
	Beam failure declaration 
· Alt-1: The physical layer in the UE assesses the radio link quality per set of BFD RS and indicates the BFD RS set index to higher layers when the radio link quality of all BFD RS in the corresponding set of BFD RS is worse than a threshold.

	Alt-1: Convida, Apple, Huawei, HiSilicon, Qualcomm, Futurewei, ZTE, APT/FGI, NEC, Sony, DOCOMO, Fujitsu, LGE, TCL, ETRI, Nokia/NSB
	

	2.9 
NBI-RS
	NBI RS sets are disjoint 

NBI-RS resources can be configured optionally
	Support: Convida

Support: vivo
	

	2.10

RACH-based fallback 
	RACH-based fallback, 

Q1: whether TRP-specific BFR can be configured for SpCell





Q2: if RACH-based fallback for SpCell is supported 






Q3: condition of triggering RACH-based fallback for SpCell
· Alt-1: both TRP fail on SpCell
· Alt-2: at least on TRP fail on SpCell 
· Alt-3:  at least a pre-defined TRP fail on SpCell

	
Q1: 
· Support: ZTE, Xiaomi, Intel, CATT, DOCOMO, Apple, MediaTek, Huawei, HiSilicon, Qualcomm, Futurewei, Samsung, vivo, APT/FGI, Convida, NEC, Sony, Fujitsu, LGE, TCL, ETRI, Nokia/NSB
· No:

Q2: 
· Support: IDCC, vivo, Xiaomi, Intel, CATT, Qualcomm, Nokia/NSB, DOCOMO, TCL, Apple (CBRA only), MediaTek, Huawei, HiSilicon, Futurewei, Samsung, ZTE, APT/FGI, Convida, NEC, Sony, Fujitsu, LGE, ETRI, Nokia/NSB
· No: 
Q3: 
· Alt-1: vivo,  Intel, CATT, Qualcomm, DOCOMO, TCL, MediaTek, Huawei, HiSilicon, Futurewei, APT/FGI, Xiaomi, NEC, Fujitsu, LGE, ETRI, Nokia/NSB
· 
· Alt-2:ZTE
· Alt-3: Samsung
· Alt-4: at least one TRP fail and no PUCCH-SR is configured: Apple, Convida
· Alt5: If MAC CE based reporting does not work, we can consider using CBRA. OPPO

	

	2.11

PUCCH-SR
	PUCCH-SR 

Q1: whether it is allowed to configure one PUCCH-SR, for a UE configured with M-TRP BFR?



Q2: whether a PUCCH-SR can be configured with two UL spatial filters (subject to UE capability)?





Q2.1: If a PUCCH-SR is configured with 2 UL spatial filters,  PUCCH-SR transmission scheme
· Alt.1:  diversity (e.g. from AI 8.1.2.1)
· Alt.2:  selecting 1 out of 2 UL spatial filters (e.g. associated with a specified TRP)


Q3: When two PUCCH-SR are configured, and if one TRP fail on SCell, 
· Is it agreeable that UE selects 1out of 2 PUCCH-SR for LRR? If Yes, which PUCCH-SR to select?  
· Alt-1: PUCCH-SR associated with other/non-failed TRP 
· Alt-2: PUCCH-SR associated with failed TRP 
· Alt-3: Leave to UE implementation
· Alt-4: according to PUCCH-SR order
· Alt-5: 
· If two PUCCH-SR resources are configured in a cell group for MTRP BFR, for BFD on SCell,
· If SR is triggered due to per-cell BFR on a SCell, one from two PUCCH-SR resources is defined as default PUCCH-SR resource and is transmitted.
· If SR is triggered due to one TRP failure on a SCell, the selection and transmission of PUCCH-SR is related to whether TRP relationship across CCs is the same as SpCell or not, which can be configured by RRC signaling.
· If the TRP relationship on the SCell is the same as SpCell, PUCCH-SR resource associated with the other TRP is transmitted.
· If the TRP relationship on the SCell is different from SpCell, a default PUCCH-SR resource is transmitted.
· Alt6: The association between SR configuration and MAC event (including logic channels, SCell BFR, per-TRP BFR) is configured in higher layer according the specification in 38.321.

Q4: When two PUCCH-SR are configured,  and if both TRP fail on SCell 
· Alt-1: UE chooses 1 out of 2 PUCCH-SR 
· Alt-2: UE chooses  the corresponding SR for each TRP BF event
· Alt-3: Up to UE’s implementation


	
Q1: 
· Support: Huawei, HiSilicon, vivo, Intel, CATT, Apple, Spreadtrum, MediaTek, OPPO, Qualcomm, Futurewei, IDCC, ZTE, APT/FGI, Convida, Xiaomi, NEC, Sony, DOCOMO, Fujitsu, LGE, ETRI, Nokia/NSB
· 
· No:
Q2: 
· Yes(Huawei, HiSilicon, Fujitsu, Apple, Qualcomm, Convida, LGE, ETRI), ZTE, APT/FGI, Xiaomi, Sony, TCL
· No (Spreadtrum, Nokia/NSB, OPPO, MediaTek), IDCC, vivo, DOCOMO

Q2.1: 
· Alt-1: Yes (Apple, APT/FGI, Convida, DOCOMO, Fujitsu); No()
· Alt-2: Yes (Qualcomm, Xiaomi, Sony, LGE, ETRI). No (Apple, APT/FGI, Convida, DOCOMO)

Q3: 
· Alt-1: DOCOMO, Huawei, HiSilicon, Qualcomm, Futurewei, ZTE, NEC, Sony, ETRI
· Alt-2: CMCC, CATT, Spreadtrum, Qualcomm, IDCC, vivo, Xiaomi, Fujitsu
· Alt-3: Intel, CATT, Apple, Convida, LGE, Spreadtrum, MediaTek, APT/FGI
· Alt-4: TCL
· Alt-5: DOCOMO
· Alt6: OPPO







Q4: 
· Alt-1: DOCOMO, CMCC, CATT, Intel, Apple, Convida, LGE(but up to UE implementation), TCL, MediaTek, Huawei, HiSilicon, Qualcomm, Futurewei, ZTE (same behavior between Alt1 and Alt3 ?), APT/FGI, Sony, Fujitsu, ETRI
· Alt-2: OPPO (UE choose the corresponding SR configuration for each per-TRP BFR event), NEC
· Alt-3: Spreadtrum, Convida

	

	2.12

PUCCH-SR
	Q: PUCCH-SR association to TRP (e.g. BFD-RS set, CORESET group or CORESETPoolIndex)

Alt1: fixed 1-to-1 

Alt2: first PUCCH-SR associated to first BFD/NBI-RS set,  and second associated to second

Alt3: Explicit RRC configured association

Alt-4: No association

Alt6: The association between SR configuration and MAC event is configured in higher layer, as what defined in 38.321 



	


Alt1: CATT

Alt2: Huawei, HiSilicon, Futurewei, Sony

Alt3: IDCC, Nokia/NSB, Qualcomm, vivo, ZTE, NEC, DOCOMO, Fujitsu

Alt4: Convida, LGE
Alt5: PUCCH and TRP association is handled by 8.1.2.1: Apple, Convida

Alt6: OPPO, Convida

	

	2.13
PUCCH-SR
	Q: Whether to reuse PUCCH-SR of S-TRP BFR for M-TRP BFR (contingent on positive conclusion on Q2 of issue #2.0)

· Alt-1: leave to gNB implementation (e.g. max 3 PUCCH-SR per cell group is allowed)
· Alt2:  Yes (e.g. max 2 PUCCH-SR per cell group) 
· Alt3: up to RAN2
· 

	
Alt-1:  Apple, OPPO (per higher layer configuration as defined in 38.321)

Alt-2: MediaTek, Qualcomm, IDCC, Convida, Sony, DOCOMO, LGE
Alt-3: Nokia/NSB
	

	2.14
MAC-CE
	Q: One or two MAC-CE for per-TRP BFR?

Alt-1:  one MAC-CE, for both TRP
Alt-2:  two MAC-CE, one for each TRP
Alt3: RAN2 design


	Alt-1: 
Support (20): CATT, Apple, Spreadtrum, MediaTek, Huawei, HiSilicon, Qualcomm, Futurewei, APT/FGI, Convida, Xiaomi, Sony, DOCOMO, Fujitsu, LGE, TCL, ETRI, Nokia/NSB (details up to RAN2)

Alt-2: 
Support: ZTE, NEC

Alt3: OPPO
	

	2.15

MAC-CE
	Q: Whether failed TRP index is included in MAC-CE (for a CC configured with M-TRP BFR)

Alt-1: not included

Alt-2: only when one PUCCH-SR is configured 

Alt-3: always included in MAC-CE

Alt-4: only when new beam index is not included in MAC-CE (a new beam index conveys a failed TRP index)


 





	Alt-1: 

Alt-2: IDCC, 

Alt-3 (24): Huawei, HiSilicon, vivo,  Intel, Apple, Qualcomm, Ericsson, TCL, Spreadtrum, MediaTek, OPPO, Futurewei, vivo, ZTE, APT/FGI, Xiaomi, Sony, DOCOMO, Fujitsu, LGE, ETRI, Nokia/NSB (the failed BFD-RS set)


Alt-4: Convida
	

	2.16
MAC-CE
	If answer to last question is YES (alt-2 or alt-3 or alt-2) 

Q: How to indicate failed TRP index in MAC-CE

Alt1: when one TRP fail, failed TRP index; when both TRP fail, an indication of such event 

Alt2: failed TRP index for each failed TRP (e.g. a 2-bit field)
· FFS: for SpCell (e.g. RACH)

Alt3: when one TRP fail, failed TRP index; when both TRP fail, UE selects one TRP and indicates its index

	Alt1: Huawei, HiSilicon


Alt2: ZTE, Lenovo/MM, Qualcomm, CATT, LGE, Ericsson, DOCOMO, TCL, Apple, Spreadtrum, OPPO, IDCC, Samsung,vivo, APT/FGI, Convida, Xiaomi, Sony, Fujitsu, ETRI, Nokia/NSB (failed BFD-RS set/TPR index and bit level design up to RAN2)

 

Alt3: MediaTek, NEC
	

	2.17
MAC-CE
	New beam index in MAC-CE
· Alt-1: new beam index (if found) for only 1 failed TRP, irrespective of 1 or 2 TRP failure
· Alt-2: new beam index (if found) for each failed TRP


	Alt1: MediaTek, NEC

Alt2: Intel, CATT, Apple, Spreadtrum, Huawei, HiSilicon (note that beam index here is for discussion purpose only), OPPO, Qualcomm, Futurewei, vivo,ZTE, Convida, Xiaomi, Sony, Fujitsu, LGE, TCL, ETRI, Nokia/NSB
	

	2.18
MAC-CE
	Q: whether to support BFRQ MAC-CE for SpCell with normal PUSCH
· NOTE: In Rel.16 it is only supported in msg3

	· Yes: MediaTek, Apple (as we understand, it is supported in R16), OPPO, Qualcomm, ZTE, APT/FGI, Convida, NEC, Sony, DOCOMO, Fujitsu, TCL, Nokia/NSB
· This seems not directly related to BFR for mTRP.
	

	2.19
BFRR
	Q: Whether to introduce additional BFRR 
· NOTE: already agreed to use UL grant that schedules new transmission with HARQ-ID that scheduled BFRQ MAC-CE

Examples: 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]a MAC CE activation command to update the TCI states for the CORESET(s) related to the TRP/BFD-RS set in beam failure.
a MAC CE deactivation command to deactivate the failed TRP.
a PDCCH to trigger a beam measurement and reporting procedure for the failed TRP.



	· Support: vivo, Apple (MsgB and Msg4 for CBRA based fallback mode), Convida (same as Apple), Nokia/NSB (successful CBRA)
· No: MediaTek, OPPO, Qualcomm, Sony, DOCOMO, Fujitsu, LGE
	

	2.20
New beam assumption
	UE assumption of DL QCL-typeD and UL filter/power control after receiving gNB response

Q1: If a single TRP fails
· Failed TRP update by new beam (if reported)

Q2: If both TRPs fail 
· Each failed TRP updated by its corresponding new beam (if reported)

Q3: Applicable channel 
· at least PDCCH, FFS others
· FFS: association of PUCCH with TRP




Q4: deactivation of CORESETs for a TRP, if no new beam is found

Q5: Define UE assumption if no new beam is found for failed TRP or for both failed TRPs
	
Q1: 
Support by: Huawei, HiSilicon, Fujitsu, Apple, Spreadtrum, MediaTek, OPPO, Qualcomm, Futurewei, vivo, ZTE, APT/FGI, Convida, Xiaomi, NEC, Sony, DOCOMO, Fujitsu, LGE, TCL, ETRI, Nokia/NSB
No:  

Q2: 
Yes: Huawei, HiSilicon, Fujitsu, Apple, Spreadtrum, OPPO, Qualcomm, Futurewei, ZTE, Convida, Xiaomi, Sony, LGE, TCL, ETRI, Nokia/NSB
No: 

Q3: 
Supported by: ZTE(PDCCH and PUCCH), Apple (all channels in the same band), Qualcomm, CATT, OPPO (FFS PUCCH) , Spreadtrum, MTK (PDCCH only), APT/FGI, Convida, Xiaomi, Sony, DOCOMO, Fujitsu, LGE, TCL, ETRI, Nokia/NSB


Q4: 
Support: ZTE, 
No: MediaTek, OPPO

Q5: 
Support: Nokia


	

	2.21
Other
	Falling back to S-TRP if UE applies a reduced BFR
	Supported by: Samsung
	



Issue 0: Simultaneous configuration of cell-specific and TRP-specifc BFR on the same cell

Proposal:
· FFS: whether cell-specific and TRP-specific BFR can be configured in the same CC. 

Observation: 
· Views are divergent. Some companies (e.g. DOCOMO, Xiaomi, Lenovo/MotM, NEC, LGE, APT/FGI, Apple, Samsung, AT&T, Ericsson) think this is possible, while some (OPPO, Convida, MediaTek, Huawei, HiSilicon, Futurewei, Qualcomm) disagree. More discussion is needed. 

	Company
	Technical views

	DOCOMO
	It is not clear to what does ‘whether cell-specific and TRP-specific BFR can be configured in the same CC’ mean? Does it mean whether to configure two BFD-RS sets for TRP-specific BFR and an additional BFD-RS set for cell-specific BFR?

[mod]: this is my understanding of individual company proposal. 

In our understanding, cell-specific BFR procedure may be performed in some cases as fallback procedure for TRP-specific BFR, e.g., for a SpCell, if two TRPs are detected as beam failure (TRP-specific BFR), RACH-based BFR can be triggered (cell-specific BFR). But it does not mean ‘cell-specific and TRP-specific BFR can be configured in the same CC’.

Please clarify the proposal.

	Convida Wireless
	In our view, either cell-specific or TRP-specific BFR is configured in a CC. 
For cell-specific BFR, there is a single BFD-RS set and a single NBI-RS set.
For TRP-specific BFR, there are two BFD-RS sets and two NBI-RS sets.

	vivo
	This discussion should be deprioritized after TRP specific BFR is completed.

	OPPO
	Does it mean these two can be configured at the same in the same CC?
If so, we do not support the proposal.  There is no benefit to configure both.

	ZTE
	Support. We share the same views with DOCOMO that cell-specific BFR procedure can be assumed as a fallback procedure for TRP-specific BFR. But, we are fine to discuss this issue later, after TRP-specific BFR procedure is stable. 

	MediaTek
	Either cell-specific or TRP-specific BFR

	Lenovo&MotM
	Same view with Docomo.

	Xiaomi
	We think in some cases one more cell specific BFD RS sets should be configured in addition to two TRP specific BFD RS sets. For example, in the case of Muti-TRP PDCCH repetition. We are fine to discuss it later.

	Apple
	By default, such configuration is allowed, but subjected to UE capability.

	NEC
	Share same view as DoCoMo, ZTE and Lenovo.

	LGE
	We think it is valid configuration for SpCell, in order to support RACH-based BFR procedure and TRP-specific BFR simultaneously in SpCell.

	APT/FGI
	We think cell-specific BFR and TRP-sepcific BFR can be configured in the same CC. In more details, we think cell-specific BFRQ and TRP-specific BFRQ can both be supported in the same CC. One use case could be that as mentioned by DCM. However, we doubt whether there is need to configure another one BFD-RS set for cell-specific BFR on top of the two BFD-RS set for TRP-BFR. 

	CMCC
	Agree with vivo. Suggest to discuss this issue after TRP specific BFR is completed.

	TCL
	Support. The cell-specific BFR can be a fallback solution when two TRP fail.

	Nokia/NSB
	It is upto Network to configure both or either of BFR. 

	ETRI
	It would be better to discuss this issue later after TRP-specific BFR procedure is stable.

	Samsung
	We share similar views with Docomo, ZTE and Lenovo. Cell-specific BFR could be triggered when two TRPs fail. So we support in the same CC. Whether an additional BFD RS set is needed could be FFS.

	AT&T
	Share the same understanding with Docomo and Samsung and others, cell-specific BFR can be performed as a fall back procedure for TRP-specific BFR

	Huawei, HiSilicon
	In our understanding, when the links to both TRPs are failed, the corresponding CC would be considered as failed automatically. So, it seems redundant to configure both cell-specific BFR and TRP-specific BFR.

	Futurewei
	Some clarifications are needed, e.g., whether this proposal means additional BFD-RS set in addition to the two BFD-RS sets for TRP-specific BFR is needed.  This issue can be discussed after TRP-specific BFR is completed.

	Ericsson
	Must co-exist: the cell-specific BFR is the important safety net. 

	Qualcomm
	Prefer not to configure both simultaneously on the same CC. Otherwise, UE needs to measure BFD RS for both and requires more involved interaction logic between the two. 



Issue 1: S-DCI vs. M-DCI

Proposal:  
· Support S-DCI and M-DCI in TRP-specific BFR in Rel.17

Comment: Companies are invited to share their views, in particular why S-DCI should not be supported in Rel.17.

Observation: 
· Support (23): Huawei, HiSilicon, CATT, vivo, CMCC, Intel, Samsung, Nokia/NSB, AT&T, Ericsson, Spreadtrum, Qualcomm, Futurewei, APT/FGI, Convida, Xiaomi, NEC, Sony, DOCOMO, TCL, ETRI
· Concern on S-DCI (6): ZTE, OPPO, MediaTek, Lenovo/MM, Apple 


	Company
	Technical views

	CATT
	Support. 

· S-DCI benefits from diversity. One CORESET can be @ TRP1 (TCI1), and another CORESET can be @ TRP2 (TCI2). For S-DCI, which CORESET is used for PDSCH scheduling is NW implementation choice. We don’t agree gNB vendor should be precluded for such implementation. 


	DOCOMO
	Support the proposal.
- For S-DCI, we support explicit BFD-RS configuration.
- For M-DCI, we support both explicit and implicit BFD-RS.

	Convida Wireless
	Support the proposal.
- For S-DCI, we support explicit BFD-RS configuration.
- For M-DCI, we support both explicit and implicit BFD-RS.

	vivo
	Support.
To address the opponents concern, the following can be added as a subbullet.
Proposal 3.2:  
· Support S-DCI and M-DCI in TRP-specific BFR in Rel.17
· For S-DCI based TRP specific BFR, only support report of beam failure event.

	OPPO
	Do not support.
There is not use case to support TRP-specific BFR for S-DCI. The BFR and beam operation specified in rel15/16 can cover the S-DCI case with no issue. 
For S-DCI system, the backhaul is ideal. From the perspective of PDCCH transmission, there is no difference between the S-DCI and single-TRP system. The BFR and beam management specified in rel15 and 16 work for S-DCI without any issue. In S-DCI, if the so called CORESET of one TRP fail, the downlink PDCCH connection is still ok since the TRPs have ideal backhaul, which is same as single-TRP system. The system can recover that CORESET based on beam operation.  Furthermore, since the TRPs have ideal backhaul and they can do per slot dynamic coordination, the downlink link fails only when all the CORESETs have beam failure, which is same to the beam failure defined in rel15/16. 

Suggest to agree on M-DCI and FFS: S-DCI
Proposal 3.2:  
· Support S-DCI and M-DCI in TRP-specific BFR in Rel.17
· FFS: S-DCI


	ZTE
	Not support.
We share the same views with OPPO. The big issue for S-DCI BFR is that there is no clear TRP definition herein. If we would like to discuss S-DCI BFR, we need to agree that a ‘TRP-ID’, like CORESETPoolID, can be introduced for S-DCI mTRP operation. If not, we can skip this discussion, and let’s complete M-DCI firstly as OPPO suggested.

	CATT
	Reply to OPPO: We have repeatedly explained the use case. 
· On your claim “There is not use case to support TRP-specific BFR for S-DCI. The BFR and beam operation specified in rel15/16 can cover the S-DCI case with no issue”, can OPPO explains how to perform per-TRP beam failure with Rel.15/16? Note the S-DCI may be either transmitted from CORESET1@ TRP1 or CORESET2@TRP2. If CORESET1 fails and CORESET2 doesn’t, how can Rel.15/16 recover TRP1? How would beam failure be declared? How would BFD-RS be configured? 
· On your claim “Furthermore, since the TRPs have ideal backhaul and they can do per slot dynamic coordination, the downlink link fails only when all the CORESETs have beam failure, which is same to the beam failure defined in rel15/16”,  first, by your claim, is OPPO’s intension that M-DCI when used with ideal backhaul should also be precluded from Rel.17? Is the intention that the Rel.17 per-TRP BFR can only be supported with non-ideal backhaul? We don’t think this is the desirable path to follow. Secondly, our understanding of this enhancement is the capability for the network to separately identify and recover beam failure on a per-TRP basis, instead of waiting until all TRPs fail. From a PHY perspective, TRP-faillure = PDCCH BLER below a threshold, which has nothing to do with the DCI-bits carried by the PDCCH, and we don’t see any technical reason why S-DCI should be excluded.  
Reply to ZTE: We are open/flexible to how the TRP identifier is implemented (e.g. CORESETGroupID or any other form).  The important thing to us is that this function needs to be supported in Rel.17. We cannot accept M-DCI alone. 



	MediaTek
	Not support.

In order to let UE know which CORESETs should apply the new beam identified for the failed TRP after UE detects gNB response on BFRQ, NW anyway has to explicitly associate CORESETs with each TRP. Directly reuse CORESET pool configuration for this purpose would be much straightforward. For S-DCI, as mentioned by ZTE, additional association still has to be provided to UE. However, we don't see the need to introduce a new ID for CORESET grouping.  

	Lenovo&MotM
	Only support M-DCI based TRP-specific BFRQ.

	Xiaomi
	Support. For S-DCI, we support at least BFD-RS configuration

	Apple
	For sDCI, normal beam report + R16 BFR is already enough. No technical motivation to support TRP specific BFR as the two cells are with ideal backhaul. 
· If one CORESET fails, gNB can use normal beam report to identify one beam is not good and use beam switching to change the beam
· If all CORESETs fail, R16 BFR can be used.
Thus, we support TRP specific BFR for mDCI case only. We assume mDCI is with non-ideal backhaul. 

	NEC
	Support the proposal.

	LG
	Although we support the proposal in principle, S-DCI does not necessarily be explicitly mentioned because this has impact only on BFD-RS configuration to our understanding. Overall, it may be better to directly discuss/decide on Proposal 3.3.c by FL.

	APT/FGI
	We support this proposal. As mentioned by companies online and offline, it is equally important to perform per-TRP BFR for both M-DCI and S-DCI case. One benefit of TRP-BFR is to recover links from failed TRP in time, instead of recovering when another one TRP also failed. We believe TRP-BFR procedure is helpful for running S-DCI M-TRP scenario as well. 

	CMCC
	Support the proposal. From performance perspective, we think both S-DCI and M-DCI should be supported.

	TCL
	We support to discuss M-DCI first and S-DCI can be deprioritized after M-DCI is completed.

	Nokia/NSB
	Support the proposal. 

	ETRI
	Support the proposal.

	AT&T
	Support the proposal. We share the same view as CATT that S-DCI is a valid use case and should be supported. 

	Huawie, HiSilicon
	Support the proposal.

	Futurewei
	Support the proposal.

	Ericsson
	Support the proposal.

	Qualcomm
	Support


Issue 2: Number of BFD-RS 

Proposal 3.3.a: On BFD-RS of TRP-specific BFR
· BFD-RS resource number: 
· The total number of RSs in two BFR-RS sets per DL BWP is a UE capability
· On the maximum number of RS per BFD-RS set, down-select from the following two alternatives in RAN1#105-e
· Alt1: max value is 2
· Alt2: max value is a UE capability, including possible candidate value of 1

Observation: 
· It seems companies are OK with the proposal.
· Among companies who have shown preference between these alterantives, alt-2 has slightly more support. Given this is not the most urgent issue, the recommendation is to postpone the down selection to RAN1#105-e. 

	Company
	Technical views

	CATT
	Q1: Support total BFD-RS number as a UE capability. Regarding question from Intel on the involvement with CA, we think it’s a common practice that RAN1 first decides on the configuration possibility per CC. UE capability for CA can usually be postponed to the UE feature stage. 

Q2: For per-set RS number, either alt-1 and alt-2 is fine. 

	DOCOMO
	Support the proposal.
For the 2nd bullet, we prefer Alt.2.

	Convida Wireless
	Support the FL proposal, and prefer Alt 1.

	vivo
	Prefer to discuss the value of 1 first.

	OPPO
	Prefer Alt 2

	ZTE
	We prefer Alt1

	MedaiTek
	Support the proposal

	Lenovo&MotM
	Support.

	Xiaomi
	Support the proposal and we prefer Alt 2.

	Apple
	Support in principle. But since now unified TCI is applied per band, we woud like to clarify whether this TRP specific BFR is still considered as a per-BWP/CC configured feature?

	NEC
	Support the proposal.

	LGE
	Support the FL’s proposal and prefer Alt 2.

	APT/FGI
	Support FL’s proposal 

	CMCC
	Support the proposal.

	TCL
	Support the proposal. For the second bullet, we prefer Alt.2.

	Nokia/NSB
	Though we think to have consistency the number of BFD-RS with the number of CORESETs, it is also fine with the proposal. 

	ETRI
	Support the proposal and prefer Alt2.

	Samsung
	We support FL’s proposal and our preference is Alt. 2

	Huawei, HiSilicon
	Support Alt-2.

	Futurewei
	Support FL’s proposal and prefer Alt 2.

	Ericsson
	Support the proposal

	Qualcomm
	Prefer Alt2


Issue 3: 1-to-1 association between BFD-RS and NBI-RS set

Proposal 3.3.b:
· On the 1-to-1 association between BFD-RS setsand NBI-RS sets when two NBI-RS sets are configured, down-selecte from the following two alternatives in RAN1#105-e
· Alt-1: First BFD-RS set associated with first NBI-RS set, and second to the second(NOTE: how to capture this can be up to RAN2)
· Alt-2: RRC configurable association between BFD-RS se k (k=0, 1) and NBI-RS set j (j=0, 1). (NOTE: how to capture this can be up to RAN2)

Comment: In RAN1#104 it was agreed there will be a 1-to-1 assocation between BFD-RS and NBI-RS set. Details for association needs to be defined. 

Observation: 
· Alt1 (16):  CATT, DOCOMO, Convida, MediaTek, Lenovo&MotM, Xiaomi, Apple, NEC, APT/FGI, TCL, Ericsson, Futurewei, Huawei, HiSilicon, 
· Alt2 (3):  ZTE, Huawei, HiSilicon 
· Leave to RAN2 (4): OPPO, Nokia/NSB, AT&T

Revised Proposal 3.3.b:
· On the 1-to-1 association between BFD-RS setsand NBI-RS sets, support the following association  
· Alt-1: First BFD-RS set associated with first NBI-RS set, and second to the second (NOTE: how to capture this can be up to RAN2)


	Company
	Technical views

	CATT
	Support alt-1. 

The benefits of alt-2 (in additionl to alt-1) is unclear. If the intention is to achieve NBI-RS configuration flexibility, this can be equally achieved by alt-1 directly from NBI-RS resource configuration. The gain from alt-2 is not clear. 


	DOCOMO
	Support the proposal.
Prefer Alt.1, which is straightforward. Explicit association is unnecessary.

	Convida Wireless
	Support Alt 1. 

I don’t understand the motivation for Alt 2, since the gNB can configure the RSs in the two NBI-RS sets. If gNB wants to switch the sets for some reason, the RS indices in the sets can be swapped. 
Furthermore, the indexing k and j isn’t needed in the main bullet. Suggestion:

· On the 1-to-1 association between BFD-RS sets k (k=0, 1) and NBI-RS sets j (j = 0, 1), down-selecte from the following two alternatives in RAN1#105
· Alt-1: First BFD-RS set associated with first NBI-RS set, and second to the second. (NOTE: how to capture this can be up to RAN2)
· Alt-2: RRC configurable association between BFD-RS set k (k=0, 1) and NBI-RS set j (j = 0, 1). (NOTE: how to capture this can be up to RAN2)


	vivo
	We still would like to add the condition that this is only applicable for the case when two NBI-RS sets are configured.
[mod]: OK

	OPPO
	This proposal is not needed.  We think the agreement of  1-to-1 association between them is sufficient. How to implement that in RRC is up to RAN2 RRC parameter design.

	ZTE
	We support Alt2. In our views, Alt 2 is more flexible compared with Alt1, but we are fine to leave this issue to RAN2.

	[mod]
	To OPPO: The fundamental use case is a PHY issue and has to be understood in RAN1, that’s why we need a discussion here.   



	MediaTek
	Support Atl1

	Lenovo&MotM
	Support Alt 1.

	Xiaomi
	Support Alt 1

	Apple
	Support Alt1. We think Alt2 is fundamentally the same as Alt1, but with small additional RRC overhead.

	NEC
	Support Alt 1.

	APT/FGI
	Support Alt-1. 

	Convida Wireless
	We don’t think the condition “when two NBI-RS sets are configured” should be in the main bullet, since we have agreed to two BFR-RS sets and a 1-to-1 association. In my understanding, this means that for multi-TRP BFR, two NBI-RS sets are configured. 
Maybe we could discuss the support of 2-to-1 association in a separate proposal, but we suggest to not add this condition to various proposals meanwhile.

	CMCC
	Support the proposal.

	TCL
	Support Alt 1.

	Nokia/NSB
	We prefer keep it upto RAN2. 

	Mod
	Alt-1 seems to be the majority view.

	AT&T
	Can be left to RAN2, but ok with proposal 3.3b

	Huawei, HiSilicon
	Open to both alternatives. 

	Futurewei
	We support Alt 1 and FL’s revised Proposal 3.3.b.

	Ericsson
	We support Revised Proposal 3.3.b from FL.


Issue 4: Explicit/implicit BFD-RS set

Version 1
Proposal 3.3.c: BFD-RS set configuration
· Support both explicit and implicit BFD-RS set configuration in Rel.17 with 1 activated TCI state for each CORESET
· For implicit BFD-RS configuration, down select from the following two alternatives
· Alt-1: support implicit BFD-RS configuration for M-DCI, where BFD-RS set k is derived from TCI states of CORESETs with the same CORESETPoolIndex
· Alt-2:  Support implicit BFD-RS configuration, where BFD-RS set k is derived from TCI states of CORESET with the same CORESETGroupIndex
Observation: 
· Explicit: concern (OPPO)
· Implicit Alt-2: Concern (DOCOMO, Apple, MediaTek, Lenovo), 
Revised version 2: BFD-RS set configuration
· Support both explicit and implicit BFD-RS set configuration in Rel.17 with 1 activated TCI state for each CORESET. 
· For implicit BFD-RS configuration, down select from the following two alternatives
· Alt-1: support implicit BFD-RS configuration for M-DCI, where BFD-RS set k is derived from TCI states of CORESETs with the same CORESETPoolIndex
· Alt-2:  Support implicit BFD-RS configuration, where BFD-RS set k is derived from TCI states of CORESET with the same CORESETPoolIndex. Extend configuration of CORESETPoolIndex to S-DCI in Rel.17 when TRP-specific BFR is configured. 
Revised version 3: BFD-RS set configuration
· Support both explicit and implicit BFD-RS set configuration in Rel.17 with 1 activated TCI state for each CORESET. 
Revised version 4: BFD-RS set configuration
· Support both explicit and implicit BFD-RS set configuration in Rel.17 with 1 activated TCI state for each CORESET. 
· For implicit BFD-RS configuration for M-DCI and S-DCI M-TRP, 
· For M-DCI, BFD-RS set k is derived from TCI states of CORESETs with the same CORESETPoolIndex
· FFS: detaisl for S-DCI  

	Company
	Technical views

	CATT
	Support the proposal. 

For implicit, support alt-2, as we believe S-DCI/M-DCI operate in the same manner from a PDCCH transmission perspective. There is no technical reason to prioritize one over the other. 

	DOCOMO
	We support Alt-1 only.
We donot support Alt-2. No need to introduce a new RRC parameter ‘CORSETGroupIndex’

	Convida Wireless
	Support the proposal.

	OPPO
	We do not support explicit method because it does not work. That is the lesson we learnt from rel15/16
If the explicit method use RRC signalling, the BFD-RS configuration would be much slower than PDCCH TCI state switch so it will not work.
If the explicit method is based on MAC CE signalling, then the issue is why we use two seprate MAC CE to switch the PDCCH TCI state and indicate BFD-RS? If so, we will use one MAC CE switch the TCI state of one CORESET, and then we send another MAC CE to indicate a BFD RS. Then why do not we just use the same RS (i.e., the implicit method).  
Furthermore, the PDCCH TCI state can be switched through DCI signalling, then even MAC-CE based BFD RS configuration does not work.

	ZTE
	We support it for M-DCI only. S-DCI should be FFS firstly.

	MediaTek
	Support the proposal without Alt2. 
We don't see the need to introduce a new ID for CORESET grouping.

	Lenovo&MotM
	Same view with MediaTek where we don’t support Alt 2. We also don’t see the need to introduce a new ID for CORESET grouping.

	Xiaomi
	Support the proposal

	Apple
	Support implicit + Alt1 only. 
We do not see explicit configuration is useful, as it is defined that BFD RS should be QCLed with PDCCH. With explicit configuration, we need to consider an additional but unnecessary way to update the BFD-RS since the TCI for PDCCH can be changed quickly. We noticed that DCI can be used to change PDCCH beam in Rel-17, by explicit configuration, are we going to introduce another DCI to update BFD RS? 

	NEC
	Support the proposal. And we think Issue 4 has some relation with Issue 5. It seems in Issue 4, discussion only focused on CORESETs with one active TCI state, so it’s better to clarify in the main bullet.
[mod]: done 

In addition, for implicit configuration, is that possible that network only configure one BFD RS set in case of per-TRP BFR? In this case, maybe another set should be implicitly assumed by UE.
[mod]: It was agreed each TRP is associated with a BFD-RS, so the understanding is that when per-TRP BFR is configured, two BFD-RS sets are present. 


	LGE
	We support both implicit and explicit BFD-RS configuration. Regarding implicit BFD-RS determination, we can support both Alts. 
Our proposal is that
If there is two CORESET pools in the CC/BWP, Alt1 is supported. 
If there is only one CORESET pool in the CC/BWP, Alt2 is supported. 
For Alt2 above, it does not directly related to S-DCI, so we do not need to argue on Proposal 3.2 anymore to our understanding.

	APT/FGI
	Support in principle. However, regarding the second bullet, we think how to set implicit BFD-RS configuration needs more discussions. It would be related to whether TRP-BFR can apply for S-DCI scenario. 

	CMCC
	For M-DCI, support both explicit and implicit.
For S-DCI,  support implicit configuration.

	TCL
	Support the proposal. 

	Nokia/NSB
	We don’t think common method for M-DCI/S-DCI is required. 
For M-DCI, it is natural to use fixed association of CORESETs to TRP. But for S-DCI, with ideal-back, the association of CORESET to a TRP can be dynamically configured by MAC-CE, and that’s why we don’t increase the number of CORESET for S-DCI M-TRP. If we support fixed grouping, flexibility and scalability should be limited. So, we don’t support grouping of CORESET by RRC.
For implicit mapping of BFD-RS for S-DCI, we have proposed to use TCI codepoint mapping in PDSCH TCI MAC-CE or SSB group-based implicit mapping of TCI to TRP. But, at this time, it is better to agree on M-DCI, and keep the detail for S-DCI as FFS. 

Thus, we propose,

Proposal 3.3.c: BFD-RS set configuration
· Support both explicit and implicit BFD-RS set configuration in Rel.17
· For implicit BFD-RS configuration for M-DCI and S-DCI M-TRP, 
· For M-DCI, BFD-RS set k is derived from TCI states of CORESETs with the same CORESETPoolIndex
FFS: For S-DCI,  

	CATT
	· We do not understand the argument of companies who refused to a RRC TRP-identifer (CORESETGroupIndex) to S-DCI. It has essentially the same functionality for M-DCI in Rel.16. Did these companies have the same concern in Rel.16 when CORESETPoolIndex was introduced? 
· We are flexible as to however this TRP identifier (e.g. CORESETGroupIndex or anything else) is captured, but functionality wise this is needed for Rel.17. There has not been any valid technical argument against this. 
· We are also fine with other implicit method for S-DCI, as Nokia suggested. 


	ETRI
	Support the proposal with Alt-1.
There is no need to introduce a new RRC parameter for CORESET grouping.

	Samsung
	We support at least implicit BFD RS configuration, for both M-DCI and S-DCI. We are fine FFS the details of the mapping/association.

	AT&T
	We support implicit BFD RS configuration for both M-DCI and S-DCI, in the same framework. 

	Huawei, HiSilicon
	Too many versions to check…
Revised version 4 seems fine.

	Futurewei
	Support the proposal with Alt-2.  We agree with CATT that some kind of TRP identifier is needed, regardless if it is called CORESETPoolIndex or CORESETGroupIndex.

	Ericsson
	Ok with Revised version 4.

	Qualcomm
	For veriosn 4, suggest to add FFS on how to choose the 1 activated TCI if the CORESET has 2 TCIs. Or does it mean only considering CORESET with 1 TCI? Pls clarify

[mod]: the proposal is intended to address CORESET with 1 activated TCI states. CORESETs with more than 1 activated TCI state is discussed in issue 5. 




Issue 5: Implicit configuration for BFD-RS set with more than 1 activated TCI

Proposal:
· For a CORESET associated with more than 1 activated TCI states 
· BFD-RS set associated with this CORESET is based on QCL-typeD source RS of all activated TCI states
· FFS: BLER determination based on two TCI states, e.g. whether separate BLER are independently derived from each TCI state, or a common BLER is derived from all TCI states, or leave to RAN4

Observation: Revist later. 

	Company
	Technical views

	DOCOMO
	I think this issue is also under discussion in HST-SFN AI, and many alts. are listed.
Better to coordinate with HST to decide where to discuss it.

	Convida Wireless
	Suggest to wait with this discussion.

	vivo
	Support

	OPPO
	Do not support this proposal
We are working on per-TRP BFR. When a CORESET is associated with > 1 TCI states, that CORESET is sent from two TRPs. How do we need per-TRP BFR for it?

Furthermore, estimating BLER from two CSI-RS resource does not work from the perspective of UE: the PDCCH is transmitted in SFN with two TCI states but the transmission of those two CSI-RS resource are not in SFN. The channel estimated from each of them are even not co-herent due to the difference of phase.

	ZTE
	We share the same views with DOCOMO. Maybe, we need to focus on Rel-16 mTRP operation firstly.

	Lenovo&MotM
	Same view with DOCOMO.

	Xiaomi
	We think if a CORESET associated with more than 1 activated TCI states, differnet TCI state belongs to different TRP. Thus, for TRP specific BFD RS, only one TCI state should be considered. While two TCI states can be considered for cell specific BFD RS.

	Apple
	Support the proposal in principle. But it seems that this seems to be for cell-specific BFR instead of TRP-specific BFR, as the PDCCH comes from two TRPs.

	NEC
	Support the proposal. For SFN PDCCH, if one TRP failed, per-TRP BFR can be processed to recover the failed link. And the BFR procedure can be further discussed.
In addition, for explicit BFD RS configuration, how to associate the BFD RS set(s) to the CORESET also needs to be discussed.

	LGE
	We also share the view with DOCOMO.

	APT/FGI
	We are OK to discuss this scenario. However, as we mentioned in last round and oberserved from companies’ view above, we may need to clarify first: 
For this case, whether the BFD-RS set is based on cell-specific BFR or TRP-specific BFR, since it may impact the number of BFD-RS set to be determined.

	CMCC
	Suggest to discuss it later.

	TCL
	Share the view with DOCOMO.

	Nokia/NSB
	This issue is related to other AI (8.1.2.1 and 8.1.2.4). Also, we don’t see urgency. We can discuss this after the completion of SFN PDCCH and/or PDCCH repetition.  

	Huawei, HiSilicon
	To be discussed later after coordination with HST agenda.

	Futurewei
	We are ok with the proposal in principal.  However, as suggested by other companies, this issue can be discussed later.

	Ericsson
	Support the proposal.

	Qualcomm
	Suggest to add the other RS in the TCI will be used as BFD RS if no QCL-typeD is in TCI. This is similar to existing rule in R15/16.



Issue 6: Beam failure declaration 

Proposal: Adopt the following beam failure detection criteria for each BFD-RS set
· The physical layer in the UE assesses the radio link quality per BFD-RS set and indicates the BFD-RS set index to higher layers every X ms, if the hypothetical PDCCH BLER of all BFD-RS in the corresponding set of BFD-RS is higher than a threshold
· X is max{minimal periodicity of BFD RS in the set, 2ms}


	Company
	Technical views

	CATT
	Support

	DOCOMO
	Support

	Convida Wireless
	Support

	vivo
	Support

	OPPO
	Support

	ZTE
	Support

	MediaTek
	Support

	Lenovo&MotM
	Support

	Xiaomi
	Support 

	Apple
	Support in principle, but we suggest some editorial changes to be more aligned with legacy approach

· The physical layer in the UE assesses the radio link quality per BFD-RS set and indicates the BFD-RS set index to higher layers every X ms, if the hypothetical BLER of all BFD-RS in the corresponding set of BFD-RS is higher than a threshold.
· X is max{minimal periodicity of BFD RS in the set, 2ms}


	NEC
	Support

	LGE
	Support.

	APT/FGI
	Support 

	CMCC
	Support

	TCL
	Support

	Nokia/NSB
	Support

	ETRI
	Support.

	Huawei, HiSilicon
	Support.

	Futurewei
	Support

	Ericsson
	Support. Seems natural. Higher layer support of BFD RS set is not ensured, though.

	Qualcomm
	Support



Issue 7: Whether two NBI-RS sets can overlap

Proposal 3.4: 
· When two NBI-RS sets are configured , set k and j are disjoint (k, j = 0, 1)
· This applies to at least SCell. FFS for SpCell (e.g. whether NBI-RS set associated with TRP associated with CORESET #0 may include NBI-RS associated with the other TRP)

Observatio: no consensus

	Company
	Technical views

	CATT
	Support the main bullet, for both SCell and SpCell. 

	DOCOMO
	Not support.
Do not understand the intension of the proposal. The configuration of two NBI-RS sets is up to gNB implementation.
If an agreement is needed, main bullet is sufficient.

	Convida Wireless
	In our understanding, if M-TRP BFR is configured, then two sets of BFD-RS and two sets of NBI-RS are configured. We have agreed to 1-to-1 association between BFD-RS set and NBI-RS set, not 2-to-1 association or 2-to-0 association. Perhaps this needs to be clarified in this proposal?
· When M-TRP BFR is configured, two disjoint NBI-RS sets are configured , set k and j are disjoint (k, j = 0, 1)
· This applies to at least SCell. FFS for SpCell (e.g. whether NBI-RS set associated with TRP associated with CORESET #0 may include NBI-RS associated with the other TRP)
This is similar to the corresponding SCell BFR agreement in RAN1#98bis:
Agreement
· The new beam RS is mandatorily configured if SCell BFR is configured

In our understanding, the NBI-RS sets being disjoint might not have a direct impact on the RRC configuration of the sets, which is up to the gNB. However, it may have an impact on the subsequent BFR design since disjoint NBI-RS sets means that an indicated candidate beam also indicates failed TRP index.
We’re also fine to remove the sub-bullet.

	OPPO
	Do not think this proposal is needed.

	ZTE
	We share the same views with DOCOMO and OPPO. If we have progress in Issues 3, does it mean that we do not need this discussion again.

	MediaTek
	Don't understand the intension. Could someone elaborate more?

	Lenovo&MotM
	Same view with DOCOMO.

	Xiaomi
	Support the proposal only when keeping the sub-bullet.
Since for Spcell, for exmapple, there are two TRPs, TRP#0 with CORESET#0 and TRP#1. If TRP#0 fails, but no beam point to TRP#0 is found as new beam, how can gNB to configure the beam for CORESET#0 associated with TRP#1. If there are RSs point to TRP#1 in NBI RS set for TRP#0, UE can report a new beam for CORESET#0 associated with TRP#1.

We are also fine to remove this proposal.

	Apple
	We do not see the necessity for such restriction.

	NEC
	We are fine with the main bullet.

	LGE
	We also think the proposal is not needed.

	APT/FGI
	Seems not needed 

	CMCC
	Do not understand the intension of the proposal.

	TCL
	Share the same views with ZTE.

	Nokia/NSB
	We think this is upto network configuration. 

	Huawei, HiSilicon
	Support the proposal.

	Futurewei
	Some clarifications are needed on this proposal. 

	Ericsson
	Support

	Qualcomm
	Support



Issue 8: RACH-based fallback

Proposal 3.5: CBRA-based transmission can be triggered on a SpCell for per-TRP BFR as least in the following scenarios
· Scenario 1: When beam failure is detected on all BFD-RS sets on the SpCell 
· FFS: other scenarios
· Scenario 2: at least one TRP fails on SpCell
· Scenario 3: at least one pre-defined TRP fails on SpCell
· Scenario 4: at least one TRP fails and no PUCCH-SR is configured, and no UL grant is available
· Scenario 5: If MAC-CE based reporting does not work (details FFS)
· Scenario 6: When no PUCCH-SR is configured
· NOTE: It is RAN1’s understanding that RAN1 decision does not preclude RAN2 from studying other scenarios. 
Observation:  further discussion may be needed. 

	Company
	Technical views

	CATT
	Support the proposal, and scenario 1. 
Open to scenarios 2. 

	DOCOMO
	Support the scenario 1.
Do not support the FFS, especially for Scenario 4 and 5.
For Scenario 4 and 5, it should be decided by RAN2. When no PUCCH-SR is configured, or no UL grant is available, SR can be triggered for UL grant. If SR fails for several times, RACH can be triggered. RAN2 has clear procedure to handle such cases. It is not RAN1 issue.

	Convida Wireless
	Support. 
Perhaps we can indicate that scenario 4 and 5 are not precluded by RAN1 and may be discussed by RAN2.

[mod]: OK, added a note for clarification. My understanding is that nothing precludes RAN2 from adopting a particular scenarios if they see necessary. It happened in Rel.15/16. 

	vivo
	This can be discussed with lower priority. We may focus on TRP-specific BFR first.

	OPPO
	First of all, it shall be clarified that it is CBRA-based, not CFRA.
Secondly, we do not think we need limit or specify the condition/scenraios when the UE can trigger CBRA. 
Suggest to update this proposal as follows:
Proposal 3.5: CRBARACH-based BFR transmission can be triggered on a SpCell as least in the following scenarios for per-TRP BFR

[Mod]: Added 


	ZTE
	We support Scenario 2, but we are fine to complete the TRP-specific BFR firstly as vivo suggested.

	Lenovo&MotM
	Support.

	Xiaomi
	Support the proposal and scenario 1. Open to discuss scenario 2 and scenario 3.

	Apple
	Support the main-bullet.
We think one straight-forward scenario is as what we have in R16, so we modify scenario 1 as follows:
· Scenario 1: When no PUCCH-SR is configured

[mod]: given the status of the discussion, I added your case as scenario 6. We can certain discuss this. 

	NEC
	Support scenario 1.

	LGE
	We are OK with scenario 1. But if scenario 1 is supported, I think the other scenarios should be precluded.

Similar view as DOCOMO and Convida, for scenario 4 and 5.

	APT/FGI
	Support this proposal. 

	CMCC
	Open to discuss the scenario. But at this stage, suggest to focus on TRP-specific BFR first.

	TCL
	Support the scenario 1 and we are fine to complete the TRP-specific BFR first.

	Nokia/NSB
	Do not support the proposal. 
Share view with OPPO. We think CBRA-based BFR can be triggered by up to UE implementation. 

	ETRI
	Support the Scenario 1.

	Samsung
	We support the proposal and open for further discussions regarding different scenarios

	Huawei, HiSilicon
	Support Scenario 1 only.

	Futurewei
	Support the proposal and Scenario 1.

	Ericsson
	For scenario 1, this would seem to follow from issue 0.  So support scenario 1.
Do not support the other scenarios.

	Qualcomm
	Support scenario 1.



Issue 9: PUCCH-SR 

Proposal: 
· A UE configured with TRP-specific BFR can be configured with 1 PUCCH-SR resource in a cell group
· NOTE: it has been agreed in RAN1#104-e that a UE can be configured with up to 2 PUCCH-SR resources in a cell group
· FFS: if a PUCCH-SR resource can be associated with 2 UL spatial filters, and if so, transmission schemes (e.g. multi-TRP PUCCH scheme agreed in AI 8.1.2.1, or selection of UL spatial filter)
· For a UE configured with two PUCCH-SR resources in a cell group 
· When beam failure is detected in one BFD-RS set in a CC, one PUCCH-SR resource is selected for failure event indication. Down select from the following PUCCH-SR resource selection rule in RAN1#104b-e:
· Alt-1: PUCCH-SR resource associated with other/non-failed BFD-RS set, association details FFS.
· Alt-2: PUCCH-SR resource associated with failed  BFD-RS set, association details FFS.
· Alt-3: Leave to UE implementation
· FFS: When beam failure is detected in two BFD-RS sets in a CC

Observation: On the 3 alterantives for the case of single-TRP failure, previous inputs are copied below. 
· Alt-1: DOCOMO, Huawei, HiSilicon, Qualcomm, Futurewei, ZTE, NEC, Sony, ETRI 
· Alt-2: CMCC, CATT, Spreadtrum, Qualcomm, IDCC, vivo, Xiaomi, Fujitsu, Nokia/NSB
· Alt-3: Intel, CATT, Apple, Convida, LGE, Spreadtrum, MediaTek, APT/FGI, TCL


	Company
	Technical views

	CATT
	Bullet 1:  support
Bullet 2:  support PUCCH-SR with 2 UL spatial filter. As for transmission scheme, support TX scheme introduced in AI 8.1.2.1. 
Bullet 3: 
· When one TRP fails, support either alt-2 or alt-3. For alt-2, the UL spatial filter can be optimized for transmission toward the other TRP (based on implementation, no spec optimization). 
· When both TRP fails, prefers Alt-3. 

	DOCOMO
	Bullet 1:  support
Bullet 2:  
- 1st preference: not support a PUCCH-SR associated with 2 UL spatial filters.
- 2nd preference: support a PUCCH-SR associated with 2 UL spatial filters but for repetition purpose only.
- Do not support a PUCCH-SR associated with 2 UL spatial filters from two TRPs, and only one spatial relation is selected for transmission.
Bullet 3: Support Alt-2 for two cases.

	Convida Wireless
	Following OPPO’s general suggestion in the previous round, it would be good to clarify the exact meaning of “PUCCH-SR” to avoid misunderstandings, e.g. does it refer to SR configuration or PUCCH resource? 
[Mod]: With my meager understanding of RAN2 spec, my thinking is SR configuration. The reason for using PUCCH-SR in FL summary is that this term is used in most contributions. We can add a clarification note. 

Bullet 1: support
Bullet 2: support, but suggest to reword:
(e.g. reuse coverage extension multi-TRP PUCCH schemes agreed in AI 8.1.2.1, or selection of UL spatial filter) 
Bullet 3: in our understanding, the same BFR SR is applicable for multiple cells. Therefore, the following statement seems a bit inaccurate: “When beam failure is detected in one BFD-RS set in a CC, one PUCCH-SR is selected for failure event indication”. What if one TRP fails in one CC while two TRPs fail in another CC? Or if different TRPs fail in different CCs (different PDCCH beams may be used for the same TRP in different CCs)? To avoid dealing with all these cases, we prefer to leave it up to the UE implementation to select a PUCCH.


	vivo
	Bullet 1:  support
Bullet 2:  don’t support PUCCH-SR with 2 UL spatial filters. We think the typical case is to configure one PUCCH-SR resource in FR1, and two PUCCH-SR resources in FR2, where each resource associates with one TRP. In that case, associating one PUCCH-SR with 2 UL spatial filters has no benefit.
[Mod]: Given multi-TRP PUCCH enhancement is a separate AI, if we were to exclude it for M-TRP BFR, there needs to be an explicit proposal. Added this. Let’s see if it is agreeable. 

Bullet 3: 
For the first sub-bullet, we support alt-2, whose spatial filter is towards the other TRP .

	OPPO
	First of all, the “PUCCH-SR” refer to SR configuration, which is used by the UE to request UL grant for sending BFR MAC CE when beam failure happens. 

So First suggest to change the wording “PUCCH-SR” to SR configuration that is term used in 38.321. 

Secondly, we do not think the proposal in 3rd bullet is correct because as specified in 321, each MAC logical channel or event (for example SCell BFR) is associated with a SR configuration. When that logical channel or event happens, the UE can trigger the associated SR configuration according to the SR trigger procedure specified in 321. But the proposal in 3rd bullet changes the design of SR configuration association and triggering of 38.321.  The specification in 38.321 is copied here:
[image: ]

We shall determine how to defined the BFR event in MAC layer. As specified for SCell BFR in MAC layer 38.321: when SCell BF happens, the UE trigger the associated SR configuration according to SR trigger procedure specified in 38.321. For mTRP BFR, the beam failure of TRP1 and beam failure of TRP 2 are two separate event in the MAC layer. Thuse each of them is associated with one SR configuration, according to the specification in 38.321.  When the beam failure of TRP 1 happens, the UE trigger the associated SR configuration and when the beam failure of TRP 2 happens, the UE trigger its associated SR configuration. 
[Mod]: Thanks for the good explanation. Maybe we should first clarify whether the failure of TRP1 and TRP2 should be two separate MAC events, or a single MAC event. Moved a bullet from issue 10 to issue 9. 

Regarding 2 UL filter:  the UL filter is not configured to SR configuration. So there does not exsit the case that “PUCCH-SR” (which shall be called SR configuraiton) is configured with one or 2 UL filters.  
[mod]: Thanks.  Added a note that this refers to PUCCH resource in PUCCH-SR. 
 

	ZTE
	Bullet-1: Support
Bullet-2: We are open to have further discussion. It seems that Rel-17 mTRP enhancement may be discussed later after normal Rel-16 TRP-specific BFR is completed.
Bullet-3: Support.

	MediaTek
	Okay to this proposal.

	Xiaomi
	Support the proposal, for the 3rd bullet, prefer alt 1: a signle MAC-CE is used for both TRPs.
Fot the 4th bullet, prefer alt 2: PUCCH-SR associated with failed  BFD-RS set, association details FFS.

	Apple
	Support the first bullet and the 3rd about details for MAC CE only.
We failed to see the necessity to introduce additional restriction for PUCCH and SR.

	NEC
	Regarding MAC-CE, we prefer Alt-2: single MAC CE is used for each TRP.
Regarding a UE configured with two PUCCH-SR, we think the PUCCH-SR selection depends on whether beam failure occurs on SpCell and whether two TRPs configured on SpCell. For example, if no beam failure detected on SpCell, either PUCCH-SR can be selected.

	LGE
	Why the below bullet is deleted?
· PUCCH resource associated with 
For the bullet regarding MAC-CE, Alt 1 is preffered.
For the bullet regarding PUCCH selection, support alt 3. We don’t need to associate PUCCH-SR to a specific TRP. Anyway both TRP should monitor both PUCCH-SR resource in case of multiple PUCCH-SR within a cell group. Also, PUCCH selection cannot be operated when different TRP is failed in different CC, e.g., CC1: BFD-RS set 1 failed, CC2: BFD-RS set 2 failed, since it is just binary decision.

	APT/FGI
	We support 1-st bullet, 3-rd bullet (Alt-1) and 4-th bullet (Alt-3). We do not see it necessary to add restriction in 2-nd bullet. 

	Convida Wireless
	If PUCCH-SR corresponds to SR configuration, this seems to imply two logical channels (one per TRP) is defined for the case with two PUCCH-SR. Does this imply per-TRP MAC CE, i.e. that beam failure on two different TRPs can’t be reported in the same MAC CE? I guess this is not the intention of the group.
In my understanding, the interpretation that PUCCH-SR corresponds to a PUCCH resource is more aligned with the intention of the agreement:
“•	Option 3: Up to two dedicated PUCCH-SR resources”
This would make the discussion on 1 or 2 spatial filters per “PUCCH-SR” more understandable as well.

Regarding the Rel-17 multi-TRP PUCCH schemes specified in AI 8.1.2.1, can anyone explain why they shouldn’t be supported for PUCCH-SR? They will be part of the Rel-17 specification, so there needs to be a clear justification to add an explicit constraint to use them.

	CMCC
	Bullet-1: Support
Bullet-2: Support
Bullet-3: Support Alt-2.

	TCL
	Support the proposal.
Regarding MAC-CE, we prefer Alt-1, i.e., a single MAC-CE is used for both TRPs.
Regarding PUCCH-SR selection rule, there is no need to associate PUCCH-SR to a specific TRP.

	Nokia/NSB
	Bullet-1: Support
Bullet-2: Support
Bullet-3: Support Alt-1, single MAC-CE for both TRP
Bullet-4: Support Alt-2, PUCCH-RS associated with failed TRP.

	Mod
	Updated based on clarification from Convida. 

	ETRI
	Support the proposal.

	Huawei, HiSilicon
	1st bullet: Support
2nd bullet: Support configuring two spatial relations for a PUCCH-SR only when a single PUCCH-SR is configured
3rd bullet: For Q1, support Alt 1.

	Futurewei
	Bullet 1: Support.
Bullet 2: Support.
Bullet 3: Support Alt-1, PUCCH-SR resource associated with other/non-failed BFD-RS set.

	Ericsson
	Bullet 1: support
Bullet 3: 
Sub-bullet 1: Alt-1 and Alt-2 would seem identical. The spatial relation of the PUCCH-SR should be associated with the TRP that has not failed. It seems meaningless to have 2 PUCCH-SRs with Alt-3 

Sub-bullet 2: Do not support. If both BFD RSs fail, it is a sign that both TRPs have failed, and the UE should not take any action related to per-TRP BFR. Would seem logical to apply cell-specific BFR. 

	Qualcomm
	Support Alt1 or Alt2



Issue 10: BFRA MAC-CE content

Proposal 3.7: For BFRQ MAC-CE
· A single MAC-CE is used for BFRQ report for all TRPs in all CCs in a cell group
· The MAC-CE carries information of failed TRP identifiers, e.g. 
· Alt-1: indices of BFD-RS set where beam failure is detected, 
· Alt-2: implicitly through resource indicator that corresponds to the identified new beam
· other alternatives are not precluded 
· For each failed TRP for a CC, BFRQ carries information whether a new candidate beam is found, and new beam index (if found).

Observation: 
· 1 MAC-CE (21):  Apple, vivo, Spreadtrum, MediaTek, Huawei, HiSilicon, Qualcomm, Futurewei, APT/FGI, Convida, Xiaomi, Sony, DOCOMO, Fujitsu, LGE, TCL, ETRI, CATT, Nokia/NSB (details up to RAN2)
· 2 MAC-CE (2):   ZTE, NEC 


	Company
	Technical views

	DOCOMO
	Support.

	Convida Wireless
	Support in general with a revisions:

In case of DC, the MAC CE applies to the cell group (MCG or SCG), or alternatively worded, to the MAC entity. Therefore, it may be appropriate to say “for all TRPs in all CCs in a cell group” or “for all TRPs in all CCs in a MAC entity”.
[mod]: this bullet is deleted for now from issue 10 upon OPPO’s request,. 

A revision to the second bullet:
· The MAC-CE carries information of which TRP(s) that failed TRP indices (e.g. indices of BFD-RS set where beam failure is detected, implicitly through the new beam index, etc) in all CCs. 
· [mod]: Based on inputs from last round, majority of companies prefer a separately TRP index and new beam indiex feedback. Would Convida be OK to live with this? 

The motivation for the second example is that the new beam index implicitly indicates failed BFD-RS set, due to the 1-to-1 association.

	vivo
	Bullet 1:  Would like to update as following:
·  A single MAC-CE is used for BFRQ report for all failed TRPs in all CCs configured with BFD.

Bullet 3:  Would like to update as following:
For each failed TRP for a CC, BFRQ carries information whether a new candidate beam is found, and new beam index (if found when NBI-RS set is configured).

	OPPO
	We support the content of MAC CE in this proposal.

But do not think the first bullet in the proposal is needed:
· A single MAC-CE is used for BFRQ report for all TRPs in all CCs

The MAC CE design shall be left for RAN2 dicussion. Whether a single MAC CE message carry multiple TRPs or multiple CCs shall be per RAN2 design.

Suggest to update the proposal as follows:

Proposal 3.7: For BFRQ MAC-CE
· A single MAC-CE is used for BFRQ report for all TRPs in all CCs
· The MAC-CE carries information of failed TRP indices (e.g. indices of BFD-RS set where beam failure is detected) in all CCs. 
· For each failed TRP for a CC, BFRQ carries information whether a new candidate beam is found, and new beam index (if found).
· The above applies at least to SCell; FFS SpCell 

[mod]: revised accordingly.


	ZTE
	As our first views, we prefer to go with current wording of proposal 3.7. But, after reviewing the update from other companies, it seems that we are making this issue much more complicated. If so, we suggest to go with OPPO suggestion, and other issues can be left for next RAN1 meeting or even for RAN2.

	
	

	Mod
	In light of discussion on iusse 9, some revision is added based on OPPO’s revision. 

	MediaTek
	We are fine with OPPO’s rewording. Detail MAC-CE design should be left to RAN2.

	Lenovo&MotM
	We are fine with OPPO’s rewording. Detail MAC-CE design should be left to RAN2.

	Xiaomi
	Support the proposal

	Apple
	Fine with OPPO’s revision

	NEC
	Fine with the proposal.

	LG
	Support FL’s proposal

	APT/FGI
	OPPO’s revision is OK to us. 

	Convida Wireless
	We prefer to keep the first bullet. 
More discussion is needed based on the interpretation of PUCCH-SR (see Issue 9): if it’s SR configuration, it seems to imply two separate MAC CEs on separate logical channels for the two TRPs. Is the intention that the failed TRP identity is carried by the logical channel ID of the MAC CE? Maybe OPPO can clarify their thinking?

Regarding the second bullet, may I suggest a compromise wording:
- The MAC-CE carries information of failed TRP identitiesindices (e.g. indices of BFD-RS set where beam failure is detected, implicitly through the new beam index, etc) in all CCs

	CMCC
	We support the proposal.

	TCL
	Support FL’s proposal. We prefer to keep the first bullet.

	Nokia/NSB
	Support the proposal.

	Mod
	Changed back to the previous version based on Convida and TCL inputs (seems to be the majority view anyway, supported by 20 companies vs. 2 concerned companies). This proposal should be discussed after PUCCH-SR resources clarification is confirmed in issue 9.


	ETRI
	Fine with the FL’s proposal.

	Samsung
	We are fine with the revised proposal

	Huawei, HiSilicon
	We are not sure about using “e.g.” in the proposal, and we suggest itemizing the example as alternatives for down-selection. 
The term of “beam index” is confusing to us, and we suggest changing it to “resource indicator that corresponds to the identified new beam”. 

	Futurewei
	Support FL’s proposal and fine with Huawei/HiSilicon’s refinement of text.

	Ericsson
	Ok with the proposal.

	Qualcomm
	We are fine with the proposal



Issue 11: UE assumption after BFR response
[bookmark: _GoBack]
Proposal 3.8 : After receiving BFR response 
· For each failed TRP, the DL QCL-typeD assumption of all CORESETs associated with that TRP with 1 activated TCI state is updated by the RS associated with the latest reported new candidate beam (if found when NBI-RS set is configured).
· FFS: Update of QCL-type D  assumption UL spatial filter/power control assumption for PUCCH, and other channels/RSs. 
· The above applies at least to SCell; FFS SpCell

	Company
	Technical views

	CATT
	1st bullet: support: 
2nd bullet: support UL spatial filter for PUCCH, by configuration an association between each PUCCH resource to a BFD-RS set. 
3rd bullet: support SpCell. 
 

	DOCOMO
	Support.

	Convida Wireless
	Support the FL proposal.

	vivo
	Would like to update as following:
For each failed TRP, the DL QCL-typeD source RS of all CORESETs associated with the TRP is updated by the associated latest reported new candidate beam (if found when NBI-RS set is configured).

[mod]; done 

	OPPO
	Support the proposal with a minor wording suggestion:

Proposal 3.8: : After receiving BFR response
· For each failed TRP, the DL QCL-typeD source RS of all CORESETs associated with the that TRP is updated by the associated latest reported new candidate beam (if found).
· FFS: Update of QCL-type D source RS, UL spatial filter/power control assumption for PUCCH, and other channels/RSs. 
· The above applies at least to SCell; FFS SpCell


	ZTE
	1st bullet: Support in principle that ‘the TRP’ can be replaced by ‘CORESETPoolID’ in our views.
2nd bullet: We share the similar views with CATT that PUCCH’s spatial relation and PL RS should be updated together. Alternatively, the PUCCH resource (group) can be associated with CORESETPoolID straightforwardly.
3rd bullet: SpCell should be further discussed, and may be up to the decision in Issue 8.

	MediaTek
	Support this proposal with one FFS under the 1st sub-bullet:

· For each failed TRP, the DL QCL-typeD source RS of all CORESETs associated with the TRP is updated by the associated latest reported new candidate beam (if found).
· FFS: How to associate CORESET(s) with each TRP


	Lenovo&MotM
	Support.

	Xiaomi
	Support the proposal

	Apple
	Our assumption is that this is for mDCI mode. We suggest we wait for the decision of issue #1.


	NEC
	Fine with the proposal in general. While we think it’s better to separate the discussion on CORESET with one active TCI state and CORESET with two TCI states (related to Issue 5), or is that common understanding that the same rule can be directly applied to CORESET with two TCI states if this proposal is agreed?

[mod]: I think it’s OK to focu on 1 TCI state now. For CORESETs with two activate TCI states, discussion can be postponed. Clarified.

	LGE
	Support.

	APT/FGI
	We support this proposal. We also support update UL beam/PC configuration for PUCCH. 

	CMCC
	Support the proposal.

	TCL
	Support the proposal.

	Nokia/NSB
	Support the proposal.

	Mod
	Clarified the proposal is for CORESET with 1 activated TCI state, based on NEC request. CORESETs with multiple activated TCI states can be further discussed. 

	ETRI
	Support.

	Huawei, HiSilicon
	There is no QCL-typeD source RS for PUCCH, and we suggest clarifying it. 
And we assume the term of “beam” will not be used in specs, and instead TypeD QCL assumption will be used. 

	Futurewei
	We are ok with the proposal in principal.

	Ericsson
	1st bullet: do not support. The CORESETs associated with the failed BFD RSs are updated.
In general: focus should be on SpCell, seems very strange to start with SCell.

[mod]: for bullet 1, the intention is to update CORESETs associated with the failed BFD-RS set. 

I think both SCell and SpCell should be covered. In Rel.16 we started with SCell which is simpler. For SpCell it may be a bit more involved. 

	Qualcomm
	Support the proposal as well as the extension to SpCell.



Previous agreements 
RAN1#102-e

Agreement
For L1-RSRP, consider measurement / reporting enhancement to facilitate inter-TRP beam pairing 
· Option-1: Group-based reporting,  
· e.g., beam restriction to facilitate inter-TRP pairing.
· Option-2: Non-group-based reporting
 
Agreement
Evaluate and study at least but not limited to the following issues for multi-beam enhancement
· Issue 1: Consideration of inter-beam interference
· Issue 2: For group-based reporting, increased number of groups and/or beams per group
· Issue 3: UE Rx panel related beam measurement/report
· NOTE: “UE panel” is used for discussion purpose only
 
Agreement
· Evaluate enhancement to enable per-TRP based beam failure recovery starting with Rel-15/16 BFR as the baseline.
· Consider following potential enhancement aspects to enable per-TRP based beam failure recovery 
· Issue 1: TRP-specific BFD
· Issue 2: TRP-specific new candidate beam identification
· Issue 3: TRP-specific BFRQ
· Issue 4: gNB response enhancement
· Issue 5: UE behavior on QCL/spatial relation assumption/UL power control for DL and UL channels/RSs after receiving gNB response

Agreement
Study Rel.17 enhancements on beam management for multi-TRPs with following priority
· High priority:
· Beam measurement/reporting enhancement
· Beam failure recovery for multi-TRP
· Low priority
· Simultaneous reception of same type of channel/RS with different QCL-TypeD
· Simultaneous reception of different type of channel/RS with different QCL-TypeD

RAN1#103-e

Agreement
Down-select at least one of the following options for beam measurement/reporting enhancement to facilitate inter-TRP beam pairing in RAN1 #104-e
· Option 1: In a CSI-report, UE can report N>1 pair/groups and M>=1 beams per pair/group
· Different beams in different pairs/groups can be received simultaneously 
· FFS: whether M is equal or can be different across different pair/group
· Option 2: In a CSI-report, UE can report N(N>=1) pairs/groups and M (M>1) beams per pair/group
· Different beams within a pair/group can be received simultaneously
· Option 3: UE report M(M>=1) beams in N (N>1) CSI-reports corresponding to N report setting
· Different beams in different CSI-reports can be received simultaneously
· FFS: whether/how to introduce an association between different CSI-reports
· FFS: whether/how to differentiate reported measurements for beams that are received simultaneously vs. beams that are not received simultaneously 
· whether/how to introduce an indication along with the CSI-reports to indicate whether the beams in different CSI-reports can be received simultaneously
· FFS: value of N and M in each option
· FFS: Association between different beams in above options and different TRP/UE panels
· FFS: Identify new use cases per option compared with R16 (including backhaul)
· FFS: whether different beams in different pairs/groups/reports can be received by same spatial filter per option

Agreement
· For M-TRP beam failure detection, support independent BFD-RS configuration per-TRP, where each TRP is associated with a BFD-RS set.
· FFS: The number of BFD RSs per BFD-RS set, the number of BFD-RS sets, and number of BFD RSs across all BFD-RS sets per DL BWP
· Support at least one of explicit and implicit BFD-RS configuration
· With explicit BFD-RS configuration, each BFD-RS set is explicitly configured
· FFS: Further study QCL relationship between BFD-RS and CORESET
· FFS: How to determine implicit BFD-RS configuration, if supported
· For M-TRP new beam identification
· Support independent configuration of new beam identification RS (NBI-RS) set per TRP if NBI-RS set per TRP is configured
· FFS: detail on association of BFD-RS and NBI-RS
· Support the same new beam identification and configuration criteria as Rel.16, including  L1-RSRP, threshold

Agreement
· Support TRP-specific BFD counter and timer in the MAC procedure
· The term TRP is used only for the purposes of discussions in RAN1 and whether/how to capture this is FFS

Agreement
· Support a BFRQ framework based on Rel.16 SCell BFR BFRQ 
· In RAN1#104-e, select one from the following options
· Option 1: Up to one dedicated PUCCH-SR resource in a cell group
· A cell group refers to either MCG, SCG, or PUCCH cell group
· FFS: number of spatial filters associated with the PUCCH-SR resources  
· FFS: How the SR configuration is done
· Option 2:  Up to two (or more) dedicated PUCCH-SR resources in a cell group
· A cell group refers to either MCG, SCG, or PUCCH cell group
· FFS: whether each PUCCH-SR resource is restricted to be associated to one spatial filter
· FFS: How the SR configuration is done
· FFS: Whether no dedicated PUCCH-SR resource can be supported in addition to Option 1 or Option 2
· Study whether and how to provide the following information in BFRQ MAC-CE 
· Index information of failed TRP(s)
· CC index (if applicable)
· New candidate beam index (if found)
· Indication whether new beam(s) is found 
· FFS: whether/how to incorporate multi-TRP failure


RAN1#104-e
Agreement
For beam measurement in support of M-TRP simultaneous transmission 
· Support a single CSI-report consisting of N beams pairs/groups and M (M>1) beams per pair/group, and different beams within a pair/group can be received simultaneously 
· Support M = 2
· Support extending the maximum value of N > 1, exact value FFS
· N=1 and N=2
· FFS: Other values larger than 2
· FFS: Whether the UE could report beams are received with different RX beams
· Further study the support of option 1 and option 3
· The above applies at least for L1-RSRP
· FFS: L1-SINR 

Agreement
· For M-TRP BFR Support 1-to-1 association between each BFD-RS set and an NBI-RS set
· FFS: Association details

Agreement
For M-TRP BFR
· Support 2 BFD-RS sets per BWP, and up to N resources per BFD-RS set
· FFS: value of N (e.g. fixed in specification, or UE capability)
· FFS: number of BFD RSs across all BFD-RS sets per DL BWP (e.g. fixed maximum value or UE capability)

Agreement
For BFRQ of M-TRP BFR
· Option 3: Up to two dedicated PUCCH-SR resources in a cell group
· FFS: Whether PUCCH-SR for SCell can be reused for M-TRP
· Support BFRQ MAC-CE that can convey information of failed CC indices, one new candidate beam for the failed TRP/CC (if found), and whether new candidate beam is found
· Support at least indication of a single TRP failure 
· FFS: whether/what information of failed TRP(s) is conveyed in the MAC-CE
· FFS: whether/how to support  indication of more than one TRP failure, corresponding BFR procedure, and applicable cell type (SCell vs. SpCell)
· FFS: UE behavior when TRP failure status is different across cells
· FFS: Whether PUCCH SR resource can be configured with 2 spatial relations

RAN1#104b-e

Agreement: For beam reporting option 2
· On the maximum number of beam pairs/groups (N) that can be reported in a single CSI-report, discuss and down-select from the following two alternatives in RAN1#105-e: 
· Alt1: Support maximum value N = {1, 2} 
· Alt2: Support maximum value N = {1, 2, 3, 4} 
· FFS: Introduce a UE capability Ncap on the maximum value of N in Rel.17
· On the number of beam pairs/groups (N) reported in a single CSI-report, discuss and down select between the following two alternatives in RAN1#105-e
· Alt1: The value of N is fixed by RRC configuration
· Alt2: The value of N is upper bounded by a maximum value Nmax configured by RRC, and dynamically selected/indicated by UE 

Agreement:
On CMR resource configuration for beam reporting option 2, adopt the following alternative: 
· Two CMR resource sets or subsets, per periodic/semi-persistent CMR resource setting
· FFS: extension to aperiodic CMR resource setting 
· Each reported beam pair in a single CSI-report consists of M = 2 SSBRI/CRI values, where each SSBRI/CRI points to a CMR resource in a different CMR resource set or subset.
· Decide in RAN1#104b-e whether to adopt “set” or “subset” in the above. 

Agreement
· Support simultaneous configuration of cell-specific BFR and TRP-specific BFR in different CCs.
· FFS: whether cell-specific and TRP-specific BFR can be configured in the same CC. 

Reference 
[1]. R1-2103858: Moderator summary #1 on beam management enhancement for M-TRP with multiple Rx panels, Moderator (CATT)
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544 Scheduling Request
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of
PUCCH resources for SR across different BWPs and cells. For a logical channel or for SCell beam failure recovery (see
clause 5.17) and for consistent LBT failure recovery (see clause 5.21), at most one PUCCH resource for SR is
configured per BWP.

Each SR configuration corresponds to one or more logical channels and/or to SCell beam failure recovery and/or to
consistent LBT failure recovery. Each logical channel, SCell beam failure recovery, and consistent LBT failure
recovery, may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the
logical channel that triggered a BSR (clause 5.4.5) or the SCell beam failure recovery or the consistent LBT failure
recovery (clause 5.21) (if such a configuration exists) is considered as corresponding SR configuration for the triggered
SR. Any SR configuration may be used for an SR triggered by Pre-emptive BSR (clause 5.4.7).




