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Background
This is a FL summary of Rel.17 MIMO AI 8.1.2.3, beam management for M-TRP simultaneous transmission with multiple Rx panels. 
1. Discussion 
This section captures a list of areas with relatively high company inputs. Please note that this list may not always be exhaustive, where issues with less interests/inputs are omitted and postponed for later stage. 
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, ETRI
· 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
	



Moderator summary: 
· 1.2: Q1 has a majority view on alt-1. 
· 1.3. So far Alt 1.2 seems agreeable. Await more inputs. 
· 1.4: Alt-1 seems has majority support. 
· 1.7: There seems to be majority support. Await more inputs. 
Draft Proposal: 

Proposal 2.1: 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 

Proposal 2.2: 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 CRI values, where each 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. 

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
· 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

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, 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



Table 1: Additional company inputs: issue 1
	Company
	Input

	Apple
	Based on our understanding, for issue 1.4, it looks Alt 1 and Alt 2 are not competing alternatives. Alt1 is for option 1 and Alt2 is for option 2.

	Huawei, HiSilicon
	For Issue 1.3, we have some concerns on Alt-1.1.

Up to now, beam measurement and reporting are all performed on per resource set basis together with SSBRI/CRI reporting, the higher layer parameter repetition is also configured per resource set, and the resources for beam failure recovery are also constructed per set. Introducing the concept of source subset as proposed in Alt-1.1 would require significant changes without clear benefits (e.g., increasing the maximum number of resources within one set to accommodate two or more TRPs, explicitly defining subset to accommodate the cases with different numbers of Tx beams at different TRPs, redefining CRI to index among a resource subset, building connection between resource subsets for beam measurement and resource sets for beam failure recovery, redefining scheduling restriction according to resource subsets). 

	vivo
	For issue 1.2 in Option 2, N=2 is preferred with less specification impact. As for increasing the value of N to facilitate scheduling flexibility, Option 3 is a better choice with the lowest UCI  payload.

For issuer 1.3, it has already been agreed in MTRP CSI enhancement that the CMR from different TRPs would be put two groups in one resource set.  Similar framework should be used for MTRP BM and MTRP CSI.

For issue 1.6, due to the number of report beam pairs is more than 1, we think simultaneous report of beams suitable for S-TRP and M-TRP separately is beneficial for the network to achieve the mutual switch between MTRP and STRP flexibly, other than RRC reconfiguration or trigger another beam report.

For issue 1.7, we don’t support interference measurement model in MTRP transmission scheme that directly regarding one CMR resource in one beam pair as the interference of another CMR resource to calculate L1-SINR, which has been verified that throughput performance based on the L1-SINR report is much worse than that based on L1-RSRP report by SLS simulation in our companion contribution R1-2102509. But if some other ideas to calculate the inter-beam interference are present, we are open to discuss them.
[mod]: included as potential study areas. 

For issue 1.8, considering the following reasons, we prefer Option 3 at least in non-ideal backhaul scenarios:
· Option 3 provides the highest scheduling flexibility with the same UCI payload size per PUCCH/PUSCH resource for non-ideal backhaul scenarios.
	UCI payload size (bits/report)
	Option 1
	Option 2
	Option 3

	23
	1
	1
	4

	43
	4
	2
	16

	63
	9
	3
	36

	83
	16
	4
	64


· some throughput gain can be achieved by Option 3 in non-ideal backhaul cases, which is verified by simulation results in Table 2 to 3 in our companion contribution R1-2102509.

	ZTE
	Regarding Issue 1.3, we share the same concerns with Huawei/Hisi about Alt-1.1

Regarding Issue 1.4, our first preference is to further indicate the panel ID in the group based reporting. If going with Alt-2, we think that some more general information rather than sharing the same UE panel is provided, like maximum number of supported layers corresponding to a DL RS in a group, or whether the two Tx beams within a group can be used for spatal multiplexing or diversity.
[mod]: included in alt-2 as possible cases. 

Regarding Issue 1.8, 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.
  

	Mod
	Please see a set of draft proposals. 

	vivo
	We would like to update 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
· Alt-2: UE indicates if reported beams are associated to different RX panels, 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
· Alt-3: the reporting setting is associated with panel ID/ antenna-group ID
· Other alternatives are not precluded

On proposal 2.2, we are still concerned on why we couldn’t follow the already supported configuration determined in MTRP CSI reporting.

Proposal 2.2: On CMR resource configuration for beam reporting option 2, adopt the following alternative: 
· Alt-1.2: Two CMR resource sets/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 CRI values, where each CRI points to a CMR resource in a different CMR resource set/subset.

[mod]: Accepted the changes for now. For individual company perspective our preference is “subset”. From moderator perspective, the concerns raised by HW also needs to be addressed.  Seems more discussion is needed. 


	Lenovo&MotM
	Support all the proposals.

	Xiaomi
	For proposal 2.1, slightly prefer alt 1.
For proposal 2.3, we prefer alt-2. 

	Sony
	We add our views per each item. 
Generally we are fine with draft proposal from FL.

	DOCOMO
	We add our views in the table above.
For Issue1.3, slightly prefer Alt-1.1.
For Proposal 2-3, please clarify Alt-1, UE reports panel ID/antenna-group ID per beam or per group or per reporting setting

[mod]: For proposal 2-3, this is one alternative for future consideration. Proponent companies can elaborate as discussion continues.


	LGE
	Regarding proposal 2.2, we still believe Alt 1-1 should be a baseline, since CMR subset within a CMR resource set for TRP differentiation is already agreed in M-TRP CSI agenda(8.1.4). It is not efficient way to have two different solution for the same problem.

[Mod]: Please see reply to vivo.

	APT/FGI
	We generally support Proposal 2.1, 2.2 and 2.3. 
We stay neutral with Proposal 2.4. 

	TCL
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]We add our views in the table above.
For Proposal 2.2, we agree with vivo’s revised proposal.

	CMCC
	Support FL proposals.
For issue 1.4, we think both Alt-1 and Alt-2 can be considered. 

	ETRI
	We add our views in the table above.
We support all the FL’s draft proposals.

	Nokia/NSB
	For Proposal 2.1, support FL proposal, and we support Alt 2 N={1,2,3,4}.
For Proposal 2.2, do not support the FL proposal. We think consistency with CSI reporting is preferred. Grouping SSB is easy solution without any further specification effort. 
For Proposal 2.3, we do not support for any UE panel related specification. 
For Support 2.4, support FL proposal. 

For issue 1.9, the reporting configuration with a configured criterion is needed that imposes the UE the rank and report different beam pairs/groups being channel measurement resources to be within certain configured power window or above configured L1-RSRP/L1-threshold or RX beam/antenna panel switching latency. Otherwise, there is no way to rank different  pairs/groups at all and there is no correct mutual understanding between the UE and network about the quality of the reported pairs/groups.   

	Samsung
	For proposal 2.3, the formulation is unclear to us. Alt. 1 and Alt. 2 are about what UE panel information is needed for reporting, but Alt. 3 is about means to indicate the UE panel information. Suggest to move the contents in Alt. 3 under Alt. 1 as a FFS sub-bullet if Alt. 1 is agreed.  
[mod]: revised accordingly


	Ericsson
	-> Support Proposal 2.1

-> On Proposal 2.2, as commented by some other companies, we already have agreed in the M-TRP CSI agenda, that the resource set for channel measurement consists of two CMR groups.  This is the same as Alt-1.1.  Since CSI and beam reporting frameworks are shared in NR, it is preferable not to introduce two different solutions.  Given the agreement in M-TRP CSI, we should reuse the same solution for CMR configurations for beam measurement option 2.  We suggest to agree Alt-1.1.

[Mod]: we can discuss between alt-1.1 and 1.2, e.g. “set” vs. “subset”, as captured in the current formulation. 

-> On Proposal 2.3, the intension of Alt-2 is to avoid specifying panels in the specifications.  Hence, it is better not to mention Rx pannels in Alt-2.  Suggest to replace ‘associated to different Rx Panels’ with ‘received with different QCL-Type D assumptions’.

[Mod]: My understandng is that the QCL-typeD assumption of a beam (e.g. CMR resource) could be provided by the NW (via the TCI configuration of CMR), and it is not something that the UE would overwrite. Is the intention to say “received with different Rx spatial filter?”  

-> Ok to study Proposal 2.4 further.


	Mod
	Revised proposal 2.3 based on Samsung and Ericsson feedback. 

	Futurewei
	Proposal 2.1: Support.
For the first main bullet (maximum number of beam pairs/groups), we support Alt. 2.
For the third main bullet (number of beam pairs/groups), we prefer Alt. 2.
Proposal 2.2: Support.
Proposal 2.3: Support.
Proposal 2.4: Support.

	AT&T
	Support current FL proposals 2.1, 2.2
On proposal 2.3, agree that we can reformulate Alt. 2 to remove Rx panels, otherwise Alt1 might be confused to be a subset of Alt. 2.


	Intel
	Support 2.1, 2.2, 2.3
Not sure 2.4 is needed.

	Mod
	Revise proposal 2.3 after discussion with Ericsson, replacing “Rx panel” with “Rx spatial filters”.

	ZTE
	Proposal 2.1: Support. A minor comments: for first bullet, do we want to down-select one of alternatives this meeting or next?
Proposal 2.2, 2.3 and 2.4: Support. 

	Mod
	Proposal 2.1: Added down-selection deadline in RAN1#105-e. 


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
	



Moderator summary: 
· 2.0: There is majority view. 
· 2.1: 14 companies prefer to support both S- and M-DCI, and 5 companies support only M-DCI. The FL would welcome more technical comment why S-DCI should be excluded in Rel.17. 
· 2.2. Majority view on total number of BFD-RS as UE capability. Equal split on number of BFD-RS per set.
· 2.3: Majority view prefer both explicit and implicit, with details FFS. No consensus on MAC-CE update of explicit BFD-RS. 
· 2.6: Seems agreeable. 
· 2.7: @Apple: Alt-2 is based on an (expected) RAN2 specification in mind, where the first TRP will use the current BFR-related IE, and the second TRP will use an additional IE. From Moderator’s perspective these two seem identical in function, but alt-2 has more RAN2 details in mind. 
Supporting companies of Alt3  welcome to elaborate on the benefits against alt-1 and alt-2.
· 2.8: Seems agreeable.
· 2.10: Q1/Q2 has consensus. Q3 has majority view (Alt-1)
· 2.11: Q1 has consensus. Q4 has majority view. Other Qs require further discussion. 
· 2.14: Majority prefer alt-1.
· 2.15: Majority prefer alt-3. 
· 2.16: Majority prefer alt-2.
· 2.17: Majority prefer alt-2. 
· 2.20: Q1-Q3 have consensus. 


Draft Proposal  

Proposal 3.1: 
· 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. 

Proposal 3.2:  
· Support S-DCI and M-DCI in TRP-specific BFR in Rel.17

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

Proposal 3.3.b:
·  On the 1-to-1 association between BFD-RS set k (k=0, 1) and NBI-RS set 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 k and j.

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, 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

Proposal 3.3.d:
· 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

Proposal 3.3.e:
· 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 when the radio link quality of all BFD-RS in the corresponding set of BFD-RS is worse than a threshold.

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)
Proposal 3.5: RACH-based BFR can be triggered on a SpCell 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)

Proposal 3.6: For PUCCH-SR
· A UE configured with TRP-specific BFR can be configured with 1 PUCCH-SR
· NOTE: it has been agreed in RAN1#104-e that a  UE can be configured with up to 2 PUCCH-SR
· FFS: if a PUCCH-SR can be associated with 2 UL spatial filters, and if so, transmission schemes (e.g. reuse coverage extension scheme agreed in AI 8.1.2.1, or selection of UL spatial filter)
· For a UE configured with two PUCCH-SR, 
· When beam failure is detected in one BFD-RS set in a CC, one PUCCH-SR is selected for failure event indication. Down select from the following PUCCH-SR selection rule in RAN1#104b-e:
· Alt-1: PUCCH-SR associated with other/non-failed BFD-RS set, association details FFS.
· Alt-2: PUCCH-SR associated with failed  BFD-RS set, association details FFS.
· Alt-3: Leave to UE implementation
· When beam failure is detected in two BFD-RS sets in a CC, one PUCCH-SR is selected for failure event indication. FFS: PUCCH-SR selection rule (if needed)
· Alt-1: UE chooses 1 out of 2 PUCCH-SR 
· Alt-2: UE chooses the corresponding SR for each TRP failure event 
· Alt-3: leave to UE implementation

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 


Proposal 3.8: : After receiving BFR response
· 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: 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


Table 2: Additional company inputs: issue 2
	Company
	Input

	Apple
	For issue 2.0, does a “cell” mean a physical cell or component carrier?

For issue 2.5, I am afraid that I failed to see the difference between two alternatives. Maybe some discussion could be helpful.

For issue 2.21, we are wondering what a “reduced BFR” means.

[mod]: 
Issue 2.0: component carrier. 
Issue 2.21: 


	Huawei, HiSilicon 
	Issue 2.21: We got similar question as Apple. 

	OPPO
	Same question on Issue 2.21: what is “reduced BFR”.
Furthermore, we do not see justification to fallback the per-TRP BFR to S-TRP BFR.

	Samsung
	2.21 is related to RACH fallback, so we deleted 2.21 and added our view in 2.10

	vivo
	Firstly, we suggest making a consensus on TRP-specific BFR procedure when one TRP fails firstly, and then discuss other cases. In this way, the progress of the discussion will be faster.

[mod]: Single-TRP failure case is singled-out in the draft proposal. 


For issue 2.9, we think we don’t think the configuration of TRP-specific NBI-RS set(s) for TRP-specific BFR is a necessity, especially for multi-DCI-based MTRP. For example, if one TRP fails and its corresponding NBI-RS resources are absent, an aperiodic CSI report can be triggered by the TRP in a good radio link to obtain one or more new beams to recover the failed TRP. Compared with periodic measurement of NBI-RS resources, aperiodic beam measurement consumes less resource, which is beneficial for the network to schedule various services of users within the limited UE capability flexibly. Therefore, we add our view in 2.9.

For issue 2.19, except for legacy BFRR procedure, following methods should be considered:
•	a MAC CE activation command to update the TCI states for the CORESET(s) related to the TRP/BFD-RS set in beam failure when new beam(s) has been reported. 
•	a MAC CE deactivation command to deactivate the failed TRP when no new beam has been reported.
•	a PDCCH to trigger a beam measurement and reporting procedure for the failed TRP when NBI-RS resources are absent.
[mod]: This can be further discussed. At this moment it there doesn’t seem to be a majority view.

	ZTE
	Regarding Issue-2.0, to be honest, we fail to understand the meaning of the alternatives. In our views, the TRP-specific level can be assumed as a special case of cell-specific level BFR, and, for instance, one cell can be configured with either or both of TRP-specific and cell-specific BFR. 

Regarding issue 2.6 BFD-RS, we need to clarify how to determine the BLER based on two TCI state. There are two different interpretation, the two BLERs are independent derived according to respective TCI states or a common BLER is derived according to a reference channel performance using two TCI states together.

Regarding 2.14 MAC-CE, we have a concern about a single MAC-CE for two TRPs to be supported. If two TRP fails, we need to consider a separate MAC-CE for each of TRP straightforwardly.
 [mod]: Comment on issue 2.6 is good and included. On 2.14, from moderator’s perspective it seems important for other issues to proceed. There also appears to be a majority view.

	Mod
	Please see draft proposals 3.1 – 3.8

	Convida Wireless
	Regarding Issue 2.7:
These alternatives are roughly the same, in my understanding:
· Alt2: first BFD-RS set associated with first NBI-RS set, and second to the second 
· Alt4: leave to RAN2
Basically, a first BFD-RS set is associated with a first NBI-RS set, and second to the second, which corresponds to the previous RAN1 agreement. The RRC signalling details could be left to RAN2.
[Mod]: fine to me, revised accordingly. Some companies wanted to explicitly capture the configured association, so it is kept for now. 

Regarding Issue 2.11 Q2:
Q2: whether a PUCCH-SR can be configured with two UL spatial filters (subject to UE capability)?
Is the intention to discuss if PUCCH enhancements in 8.1.2.1 are prohibited for a PUCCH resource used for PUCCH-SR?
[Mod]: From companies tdocs, two possibilities are suggested: either reuse whatever diversity schemes that will be agreed in AI 8.1.2.1, or selection of spatial filter. Some clarification is added. 

Support proposal 3.1, 3.2, 3.4, 3.6.

For proposal 3.3, we suggest to split into multiple smaller proposals. Regarding the second main bullet, 1-to-1 association was already agreed in the previous meeting.
[Mod]: will break into smaller proposals after receiving more feedback. 

Regarding proposal 3.7, the detailed field design of the MAC CE should be left to RAN2. Some isolated fields can’t be agreed without seeing the big picture. However, RAN1 could agree on:
- If new candidate beam is not found, BFRQ carries information on failed TRP index(s) for a CC

[mod]: Agree on consensus on a big picture. I was under the impression that RAN1 will decide on the (combination) of information that UE will indicate in the MAC-CE, and how those information are encoded in MAC-CE can be implemented by RAN2. From issue 2.16, my impression of the majority ogethe is that the report of failed TRP index is not dependent on the availability of new candidate beam. We can further discuss this. 

	vivo
	We would like to update as following:

Proposal 3.3: On BFD-RS of TRP-specific BFR
·  On the 1-to-1 association between BFD-RS set k (k=0, 1) and NBI-RS set j (j = 0, 1) when two NBI-RS sets are configured, down-selected 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 k and j.
· FFS whether to associate NBI-RS set and BFD-RS set when less than 2 NBI-Rssets  is not configured.

Proposal 3.4: 
· When two NBI-RS sets are configured, the NBI-RS set k and j are disjoint (k, j = 0, 1)
Proposal 3.7: For BFRQ MAC-CE
· A single MAC-CE is used for BFRQ report for all TRPs in all CCs
· A 2-bit field is used to indicated failed TRP index(s) for a CC, where bit value 0 and 1 indicate non-failure/failure status of a TRP.
· 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 for the failed TRP is configured).
· The above applies at least to SCell; FFS SpCell 


Proposal 3.8: For BFR response
· 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 for the failed TRP is configured).
· FFS: Update of QCL-type D source RS, UL spatial filter/power control assumption for PUCCH, and other channels/RSs. 

[mod]: most suggestions are included. 


	Lenovo&MotM
	We support Proposal 3.1, 3.4, 3.5, 3.7 and 3.8.
For Proposal 3.2, we only support M-DCI based TRP-specific BFRQ.
[Mod]: Thanks. Currently there seems to be a majority view (20 vs. 5) to support all formats in Rel.16. From technical perspective the reason for precluding S-DCI doesn’t appear clear. 

For Proposal 3.3, for implicit configuration of BFD-RS set, we only support Alt 1, we don’t think it’s needed to introduce a new RRC parameter ‘CORSETGroupIndex’.
For Proposal 3.6, it is needed to clear what is a PUCCH-SR is associated with a TRP. Does it mean the PUCCH-SR is transmitted to the TRP?  

[Mod]: My understanding is that it refers to association between one physical channel to another, either in RAN1 or RAN2 spec (as in many other cases). How to use this association can be up to implementation. For instance if NW optimizes the UL filter of a PUCCH based on channel to another TRP, it can be viewed as for transmission “toward the TRP”, but this is probably implementation. 



	Xiaomi
	· For issue 2.6, is it talking about cell specific or TRP speicifc implicit BFD-RS generation?
· For issue 2.11 Q4, does it mean that the PUCCH-SR for TRP specific BFR will be resued for cell specific BFR? It should be discussed together with issue 2.13.

· For Proposal 3.1 (issue 2.0), support
· For proposal 3.2 (issue 2.1), support
· For proposal 3.3, 
· For BFD-RS resource number (issue 2.2), support
· For association between BFD-RS set and NBI-RS set(issue 2.7), “Alt1: 1-to-1 association,  k=j” was removed, is it because it was covered by “Alt-1: First BFD-RS set associated with first NBI-RS set, and second to the second”?
[mod]: yes. Some companies consider them identical (somewhat true in my view, at least functional wise), but the current formulation has some RAN2 design in mind already. We can further discuss. 

· For BFD-RS set configuration (issue 2.3), support.
· For a CORESET associated with more than 1 activated TCI states(issue 2.6), we want to clarify that it means the TRP specific BFD-RS set associated with this CORESET is based on QCL-typeD source RS of all TCI states? If yes, we cann’t support it.
[mod]: My understanding of the proposal is that one particular TRP may have multiple panels and thus support PDCCH coverage extension at a per-TRP level. Added an FFS. 

·  For proposal 3.4 (issue 2.9), not support. We think the NBI-RS set associated with the TRP configured CORESET#0 can include the RS associated to the other TRP.
· For proposal 3.5 (issue 2.10), support
· For proposal 3.6 (issue 2.11) , “When beam failure is detected in two BFD-RS sets in a CC, one PUCCH-SR is selected for failure event indication.” This should be discussed toghther with issue 2.13.
· For proposal 3.7 (issue 2.14-2.17),  support
· For proposal 3.8 (issue 2.20), we suggest to add “The above applies at least to SCell; FFS SpCell”.
 [Mod]: done.



	NEC
	Views added in above table.
Support Proposals 3.1 – 3.5, and 3.8.
And we’d like to clarify that, if it’s agreed that failed TRP index is always present in the MAC CE, is that necessary to configure two PUCCH-SR when the PUCCH-cell configured with only one TRP?

[Mod]: It has been agreed that the UE can be configured with up to two PUCCH-SR, so the case you mentioned is possible in my understanding. Whethe NW chooses to do that is implementation.  



	Sony
	Add our view for FL to consider. 
We are okay with draft FL’s  draft proposals. 

	DOCOMO
	We add our views in the table above.
For Proposal 3.6 below, we’d like to clarify how to determine the association between PUCCH-SR (on SpCell) and failed/non-failed TRP of an SCell, if the TRP information/relationship on SpCell and SCell is different.

· For a UE configured with two PUCCH-SR, 
· When beam failure is detected in one BFD-RS set in a CC, one PUCCH-SR is selected for failure event indication. Down select from the following PUCCH-SR selection rule in RAN1#104b-e:
· Alt-1: PUCCH-SR associated with other/non-failed TRP 
· Alt-2: PUCCH-SR associated with failed TRP 
· Alt-3: Leave to UE implementation

[Mod]: My understanding of “TRP index” is a logital index. For instance, in Rel.16 SCell BFR, the actual TRP in different CC may as well be different NW entities, but nevertheless they are assumed the same TRP from a logital index perspective. 
In Rel.17 there will not be “TRP index” per se, but there will be indices for BFD-RS set. It was agreed that there will be an association between TRP and BFD-RS set. For clarification, “TRP” is replaced with “BFD-RS set”. 


	Fujitsu
	Fujitsu’s view are added to the table and we are generally fine with FL’s proposals.

	APT/FGI
	We support Proposal 3.1, 3.2, 3.5, 3.6. 
On Proposal 3.3: We are fine with most bullets except for the fourth bullet, i.e. 
“•	For a CORESET associated with more than 1 activated TCI states”. 
We support discussing this case as mentioned in our TDoc. However, we may need to clarify first whether the BFD-RS set is based on cell-specific BFR or TRP-specific BFR, which may impact the number of BFD-RS set to be determined. 
On Proposal 3.7, we would like to clarify the intention of the scone bullet about NBI information. It seems we have agreed that BFRQ MAC-CE can convey such information in last meeting. Is it intended to cover two-failed-TRP case? 
On Proposal 3.8, we generally support but propose the following revision to make it clear. 

Proposal 3.8: after receiving M-TRP BFR response
· 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: Update of QCL-type D source RS, UL spatial filter/power control assumption for PUCCH, and other channels/RSs. 


	TCL
	[bookmark: OLE_LINK12]We add our views in the table above.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]We support the FL’s proposals in principle. For the Proposal 3.6, we have the similary concern as DOCOMO.

[Mod]: Please see reponse to DOCOMO. Added “association details FFS”.

	CMCC
	For issue 2.7, our views are updated.

For Proposal 3.6, to differentiate Alt-1 and Alt-2, how the PUCCH-SR associated with failed/non-failed TRP should be clarified. Otherwise, we are not sure transmit the PUCCH-SR to non-failed TRP means Alt-1 or Alt-2.

[Mod]: Please see response to DOCOMO and TCL. “Associated” has been used extensively in RAN1/RAN2 spec and this intends to describe the UE behavior from a high-level functional perspective. How the association is done can be a later stage discussion.  If this association is not considered necessariy, it is covered in alt-3. 


	Mod
	Revised proposal 3.6 and 3.8 per comment from CMCC, TCL, DOCOMO.

	ETRI
	We add our views in the table.
We are fine with all the FL’s draft proposals.

	Mod
	Revised proposal 3.4 and 3.8 based on feedback from Xiaomi.

	vivo
	Proposal 3.3: It is also possible zero NBI-RS set are configured. 

· On the 1-to-1 association between BFD-RS set k (k=0, 1) and NBI-RS set 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 when two NBI-RS sets are configured (NOTE: how to capture this can be up to RAN2)
· Alt-2: RRC configurable association between k and j when two NBI-RS sets are configured.
· Support the case that NBI-RS sets are not configured 
· FFS: whether the configuration of two BFD-RS sets and one NBI-RS set is allowed, and if so, whether/how to associate BFD-RS and NBI-RS sets.

Proposal 3.5: we would like to study this proposal. Moreover, we would like update Scenario 4 as following:
· Scenario 4: at least one TRP fails and no PUCCH-SR is configured and no UL grant is available.
[Mod]: added 

Proposal 3.7: we’d like to clarify that, is only the information of TRP-specific BFR included in the single MAC CE, or the information of both TRP-specific BFR and cell-specific BFR is included?  Besides, we add our view in the second sub-bullet of proposal 3.7 as follows:
· 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 for the failed TRP is configured).
[mod]: In RAN1#104-e it was agreed that BFD-RS set and NBI-RS set are 1-to-1 associated, so I don’t think there is a case where there is BFD-RS set but no NBI-RS set. Also the number of BFD-RS and NBI-RS sets have  to be the same, per the agreement.  With that in mind I deleted the FFS bullet below
· FFS: whether the configuration of two BFD-RS sets and one NBI-RS set is allowed, and if so, whether/how to associate BFD-RS and NBI-RS sets.


	
Nokia/NSB
	Proposal 3.1: Support
Proposal 3.2: Support

Proposal 3.3: Support with following modification.
Proposal 3.3: 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 alternatives in RAN1#105-e
· Alt1: max value is 2
· Alt2: max value is a UE capability, including possible candidate value of 1
· Alt 3: max value is the max number of CORESETs with active TCI States
[Mod]: To clarify, the intention is the proposal is to agree on the maximum number of BFD-RS sets/resources that is allowed by Rel.17 specification. For alt-3, if the understanding is that the maximum of CORESETs with active TCI states refers to a fixed value in the spec or a UE capability, it is already covered by alt-1/2. If it means the actual number of CORESETs with active TCI state at a certain moment, this is not what this proposal intends to address. 

· On the 1-to-1 association between BFD-RS set k (k=0, 1) and NBI-RS set j (j = 0, 1), down-selected 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 k and j.
· BFD-RS set configuration
· Support both explicit and implicit BFD-RS set configuration in Rel.17
· For implicit BFD-RS configuration for M-DCI,  support BFD-RS set k is derived from TCI states of CORESETs with the same CORESETPoolIndex 
· For implicit BFD-RS configuration for S-DCI, down select from the following alternatives
· Alt-1: introduce a new higher layer parameter CORESETGroupIndex for each CORESET
· Alt-2:  Reuse Rel-16 PDSCH for S-DCI where implicit mapping of two TCI states in TCI codepoints with BFD-RSs in a set
[Mod]: Can you please clarify alt-2, especially the “reuse” part? My understanding has been that in Rel.16, implicit BFD-RS set is from CORESET TCI, not related to activated TCI states for PDSCH. 

Proposal 3.4: Need further discussion
Proposal 3.5: Support (RACH based BFR is naturally used by UE’s decision)
Proposal 3.6: Support
Proposal 3.7: Support
Proposal 3.8: Support


	Samsung
	We are fine with the FL’s proposals in principle. For the last bullet in Proposal 3.3, we suggest the following update:

· 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 when the radio link quality of all BFD-RS in the corresponding set of BFD-RS is worse than a threshold for a period of time.
[mod]; added

	Ericsson
	-> Proposal 3.1 OK.
-> Proposal 3.2 Support.
->  Proposal 3.3  For BFD-RS set configuration, Prefer Alt-1
Suggest the following change in Proposal 3..3:
· 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 it to RAN4


	Mod
	Revised proposal 3.3 based on inputs from vivo, Samsung, and Ericsson

	Futurewei
	Proposal 3.1: Support.
Proposal 3.2: Support.
Proposal 3.3: Support.  
For the first main bullet (BFD-RS resource number), we support Alt. 2.
For the second main bullet (1-to-1 association), we support Alt. 1.
For the third main bullet (BFD-RS set configuration), we support Alt. 2.
Proposal 3.4: Need further discussion.
[mod]: can be discussed this week. 

Proposal 3.5: Support.
Proposal 3.6: Support.
For the first sub-bullet under the third main bullet (for a UE configured with two PUCCH-SR), we support Alt. 1.
For the second sub-bullet under the third main bullet (for a UE configured with two PUCCH-SR), we support Alt. 1.
Proposal 3.7: Support.
Proposal 3.8: Support.

	AT&T
	Support current FL proposals. 

	Intel
	3.1: Support
3.2: Support
3.3: First bullet on BFD resource number – can the UE report different total number of RSs in different CCs (BWPs). We would prefer to see how mTRP BFR works across CCs before committing to this bullet
[mod]: OK seems this requires further discussion.
3.3: Third bullet – we dont think explicit configuration is needed (but we can live with it). For Alt-2, we dont think the sub-bullets are needed. In fact S-DCI/M-DCI can be deleted as well.
3.4: we dont understand “disjoint” terminology – how is this specified ?
3.7: OK for all CCs in a cell group, is the index of the NBI-set conveyed in the MAC-CE ?
[mod]: I haven’t seen such proposal yet. It has been agreed in RAN1#104-e that there is a 1-to-1 mapping association between BFD-RS set and NBI-RS set. If failed TRP index (e.g. BFD-RS set) is reported, I assume there is no need to convey NBI-RS set index. 


	Mod 
	For proposal 3.3, revised per Intel request. 

As Convida requested, split 3.3 into smaller proposals 3.3.a – 3.3.e.


	ZTE
	Proposal 3.1: We can live with this proposal, although our first preference is support both of them.
Proposal 3.2: Need further discussion. Motivation for S-DCI is still unclear for us..

[Mod]: There is a good majority in supporting both. Moderator has invited views on why S-DCI should be precluded and so far there doesn’t seem to be much response. 

Proposal 3.3: Support.
For the first main bullet (BFD-RS resource number), we support Alt. 2.
For the second main bullet (1-to-1 association), we support Alt. 2.
For the third main bullet (BFD-RS set configuration), we support Alt. 1. S-DCI should be FFS.
Proposal 3.4: Need further discussion. The sub-bullet is unclear for us.
Proposal 3.5: We can live with this. 
Proposal 3.6: Support.
Proposal 3.7: Not support, and the TRP ID should be provided considering NBI can not be identified. So, we prefer the original version from FL. Alternatively, we can use a general description like: 
BFRQ carries information on failed TRP index(s) for a CC, and the signaling design is up to RAN2.
Proposal 3.8: We suggest to discuss this issue well before approving this proposal. We think that we need to discuss UL-PUCCH with CORESET together, and based on Rel-15/R16, the Tx beam and power control of PUCCH should be updated along with CORESET. The same motivation remains herein.


	Mod
	Proposal 3.7: Revised per ZTE’s comment, with minor chages. It has been agreed that each TRP is associated with a BFD-RS, so it seems national that TRP failure = detection of beam failure on the BFD-RS set. 

	Qualcomm
	For Proposal 3.3.e, slight prefer to remove “for a period of time”, which is determined by MAC counter/timer to our understanding and may not have RAN1 impact

For Proposal 3.4, is the concern for SpCell because CORESET 0 can be transmitted by both TRPs? Good to clarify


Issue 3: Simultaneous reception of signals with different QCL-TypeD
	NOTE: the following alternatives were raised in RAN1#104-e
· Alt1: To enhance priority rule to facilitate UE  to receive downlink  signals with two different QCL -TypeD properties, e.g. PDCCH QCL prioritization rule enhancement
· Alt2: To release some scheduling restrictions which mandate gNB to schedule downlink  signals with the same QCL -TypeD property or prohibit to schedule some downlink  signals overlapped in time domain, e.g. PDSCH + SSB




	#
	Issue and proposals
	Companies’ views
	notes

	3.1
	Alt1: To enhance priority rule to facilitate UE  to receive downlink  signals with two different QCL -TypeD properties, e.g. PDCCH QCL prioritization rule enhancement

Alt2: To release some scheduling restrictions which mandate gNB to schedule downlink  signals with the same QCL -TypeD property or prohibit to schedule some downlink  signals overlapped in time domain, e.g. PDSCH + SSB

	Alt1:  
Support: Spreadtrum (legacy rule extended to each TRP, for M-DCI), ZTE (prioritize different channels/RS), LGE, Apple, MediaTek, OPPO, Qualcomm, DOCOMO
No: 


Alt2: 
Support: ZTE (predefined beam(s)), Apple, OPPO, DOCOMO
No: MediaTek (should be discussed in RAN4)
	

	3.2
	NW provides indication of antenna group ID to DL channel/RS


	Support: ZTE (through CORESET or TCI state)
No: we think it should be based on UE report, OPPO
	

	3.3
	Type of combinations to be enhanced: 

Case 1: PDCCH+PDCCH
Case 2: PDCCH+PDSCH
Case 3: CSI-RS + CSI-RS
	Case 1: 
Support: MediaTek, Lenovo/MM, LGE, Apple, Qualcomm, DOCOMO
No:

Case 2: 
Support: MediaTek, Apple, DOCOMO
No 

Case 3: 
Support: Lenovo/MM, Apple, DOCOMO


	



Moderator summary: 

· 3.1: Strong support for alt-1. 
· Some companies think this should be postponed until better understanding on beam reporting for M-TRP is reached. 

Draft Proposal: to be added 


Table 3: Additional company inputs: issue 3
	Company
	Input

	Huawei, HiSilicon
	We believe it is better to postpone the discussions after a better understanding on beam measurement/reporting for mTRP is achieved (e.g., Issue 1.4).

	vivo
	We have a similar opinion as Huawei.

	Futurewei
	We share similar views as vivo and Huawei.



Draft Proposal 3.1

Others:


	#
	Issue
	Companies’ views
	notes

	4.1
	Increase the number of SRS resource set configured for antenna switching  to obtain the channel information between each TRP of multiple TRPs and a UE.

	Lenovo / MM
	



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



Company views

	R1-2102336
	Discussion on Multi-panel reception for multi-TRP in Rel-17
	Huawei, HiSilicon

	Proposal 1: Support reporting up to N = 4 beam pairs for Option 2 (Different beams within a pair/group can be received simultaneously).
Proposal 2: Support configuring two CMR resource sets in one CMR resource setting. The two beam/CMR(s) in each reported beam/CMR pair are selected from the two CMR resource sets, respectively.
Proposal 3: Mutual interference between the reported beams should be considered for L1-SINR calculation in group based beam reporting.
Proposal 4: Support Option 3 (different beams in different CSI-reports can be received simultaneously) in addition to the already agreed Option 2.
Proposal 5: Support both explicit and implicit BFD-RS configuration for M-DCI case, and explicit BFD-RS configuration for S-DCI case.
· In explicit BFD-RS configuration, two BFD-RS sets are configured for the two TRPs respectively. 
· In implicit BFD-RS configuration, source RS of QCL for the CORESETs associated with the same CORESETPoolIndex are considered as a BFD-RS set.
Proposal 6: The number of BFD-RS in a BFD-RS set is a UE capability with maximum of 2. The total number of BFD-RS across all the sets is another UE capability with maximum of 4.
Proposal 7: The first BFD-RS set is associated with the first NBI-RS set, and the second BFD-RS set is associated with the second NBI-RS set.
Proposal 8: Support configuring two spatial relations for one PUCCH-SR when only one PUCCH-SR is configured.
Proposal 9: Support reporting information on the failed TRP via BFRQ when the connection with one TRP has failed.
Proposal 10: Support reporting an indication of two-TRP (total) failure via BFRQ when the connection to both TRPs have failed.
Proposal 11: Support reporting two candidate beams (each for one failed TRP) via BFRQ when the connection to both TRPs have failed.
Proposal 12: In M-DCI case, the reported new candidate beam is applied for PDCCH reception form the corresponding TRP, starting from 28 symbols after BFRR reception.
Proposal 13: When TRP failure status is different across CC(s), the UE can report BFR related information for each CC in the same MAC CE.



	R1-2102381
	Enhancements on beam management for multi-TRP
	OPPO

	Proposal 1: For multi-TRP beam measurement and reporting, support Option 1, i.e., two resource settings are configured for CMR resources of two TRPs.
Proposal 2: Support Option 1 with L1-RSRP measurement and do not support Option 3:
· In Option 1: UE reports N = 2 groups of M = 1/2/4 CRI/SSBRI and corresponding L1-RSRP. The CRI/SSBRI reported in 1st group are for the CMR resources of 1st the TRP and the CRI/SSBR reported in 2nd group are for the CMR resources of the 2nd TRP. 
Proposal 3: Do not support per-TRP BFR enhancement for single-DCI based system.
Proposal 4: For multi-TRP BFR, only support implicit BFD-RS configuration
· For each TRP, the UE derives the BFD-RS set according the TCI states configured to the CORESETs associated with the CORESETPoolIndex = 0 or 1.
· The number of BFD-RS in each per-TRP BFD-RS set is <= 2.
Proposal 5: Associate each new beam identification RS set with a CORESETPoolIndex value = 0/1. 
Proposal 6: Regarding the SR configuration for mTRP BFR:
· If one SR configuration is configured, both of the 1st TRP’s BFR and 2nd TRPs’ BFR are associated with this SR configuration.
· If two SR configurations are provided, each SR configuration is associated with the BFR of one TRP.  
Proposal 7: The mTRP BFRQ MAC CE shall carry a value of CORESETPoolIndex 0/1 to indicate the TRP where the beam failure happens.
· If both TRPs fail in one CC, the UE reports the TRP IDs and new candidate beam for each TRP.
Proposal 8: Configuring 2 spatial relation to a PUCCH resource is out of the scope of BFR and shall be discussed in item 2-a.
Proposal 9: UE switches the QCL of CORESETs associated with the CORESETPoolindex value with beam failure to qnew after TRP-specific BFRQ is received successfully.
Proposal 10: Discuss whether and how to support the association between PUCCH resource and TRP so that we can support the UE to updating the Tx beam of PUCCH resource after per-TRP BFRQ.


	R1-2102435
	On Beam Management Enhancements for M-TRP
	InterDigital, Inc.

	Observation 1: The UE can explicitly determine the NBI-RS per TRP.

Observation 2: When two PUCCH-SR resources are configured, the UE can determine the PUCCH-SR resource according to the TRP associated to the failed BFD-RS set.


Observation 3: MAC-CE has a higher latency and a lower reliability compared to a PUCCH transmission.

Proposal 1: For BFD-RSs and BFD-RS sets
· Keep the same number of BFD-RS per set (10) as Rel-15/16
· Increase max number of BFD-RSs across all BFD-RS sets per DL BWP to 20  

Proposal 2:  BFD-RS set and NBI-RS are explicitly linked through RRC configuration.

Proposal 3: For the PUCCH-SR resource configuration,
· Support two PUCCH-SR resources where each PUCCH-SR resource is associated with each TRP.
· Consider reusing SCell PUCCH-SR for M-TRP BFR in the single PUCCH-SR resource configuration. 

Proposal 4: Include index information of failed TRPs in BFR MAC-CE if only one PUCCH-SR resource is configured. 

Proposal 5: If beam failure is detected at both TRP simultaneously, the BFR associated to TRP1 or PCell should be prioritized.


	R1-2102444
	Discussion on enhancements on beam management for multi-TRP
	Spreadtrum Communications

	Observation 1:  It is not necessary to configure both cell-specific and TRP-specific BFR.
Proposal 1: For N, not support the value larger than 2. 
Proposal 2: Different beams in the same pair/group can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters.
Proposal 3: For L1-SINR based 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.
· M = 2
· N=1 and N=2
Proposal 4: For TRP specific BFR, at least explicit BFD-RS set configuration could be supported.
Proposal 5: For TRP specific BFR, not support one PUCCH-SR resource configured with 2 spatial relations.
Propose 6:  Support R17 BFRQ MAC CE to convey cell level beam failure event.
Proposal 7: Support to enhance on PDCCH reception for multi-DCI based multi-TRP case. 
Proposal 8: In overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) from different TRPs, priority rule of monitoring in Rel-15 should be applied separately for each TRP.
Proposal 9: Support to enhance on DL SPS PDSCH reception for multi-DCI based multi-TRP case.
Proposal 10: In overlapping PDSCH without corresponding PDCCH transmissions receiving occasions from multiple TRP, one PDSCH with lowest configured sps-ConfigIndex for each TRP could be received.
Proposal 11: PDSCH without corresponding PDCCH transmission associates with the same value of CORESETPoolIndex as CORESET where PDCCH activating the PDSCH lies in.


	R1-2102509
	Further discussion on MTRP multibeam enhancement
	vivo

	
1. Rel-17 MTRP beam reporting enhancement should take into account both ideal backhaul and non-ideal backhaul scenarios to support simultaneous transmission at the network side and simultaneous reception at the UE side.
Proposal 1: Don’t support N is larger than 2.
Proposal 2: Support reuse resource configuration of MTRP CSI, i.e., two subsets configured in a CSI-RS resource set, each corresponding to one TRP.
Proposal 3: Support that the reported beam pairs can be received simultaneously by the same spatial filter or different spatial filters.
Proposal 4: To facilitate scheduling flexibility, consider to support L1-RSRP report in one CSI report with two different hypotheses: one pair of beams that are suitable for MTRP operation, and another beam(s) for STRP operation. 
Proposal 5: Support Option 3 for multi-TRP beam report enhancement in non-ideal backhaul scenarios.
Proposal 6: Do not support L1-SINR report with interference calculated between the reported beam pair. 
Proposal 7: TRP-specific BFR should be applicable to both multi-DCI-based MTRP and single-DCI-based MTRP.
Proposal 8: For TRP-specific BFR-RS configuration,
Two sets of BFD-RS can be explicitly configured for both multi-DCI-based MTRP and single-DCI-based MTRP.
Two sets of BFD-RS can be implicitly configured for multi-DCI-based MTRP, each including P-CSI-RS indexes with QCL-typeD for PDCCH monitoring associating with one of the two values of CORESETPoolIndex.
For resource quantity, suggest starting from 1 resource per BFD-RS set and a total of 2 resources per DL BWP.
Proposal 9: Support the case of optionally configuring TRP specific NBI-RS
When no TRP-specific NBI-RS resource is configured for the UE, support triggering an aperiodic  CSI report to obtain new beam(s).
Further study the case of whether UE can select the beams from the NBI-RS set not associated with the failed TRP.
Proposal 10: The 1-to-1 association between each NBI-RS set and a BFD-RS set can be indicated by BFR-RS set ID or CORESETPoolindex.
Proposal 11: For TRP-specific new candidate beam identification,
For the case when both TRPs fail in sPCell, UE will find a single new beam based on cell-specific NBI-RSs and use the existing CFRA-based or CBRA-based BFRQ procedure.
For the case when both TRPs fail in SCell, new candidate beam identification can be conducted in the same way as two independent TRP-specific procedures.
Proposal 12: Support one or two dedicated PUCCH-SR resources in a cell group.
For two dedicated PUCCH-SR resources, each one associated with a BFD-RS set of one TRP can be configured with the spatial filter towards the other TRP in FR2.
Proposal 13: For TRP-specific BFRQ,
For the case of BFR of one TRP, if more than one channel resources are available to transmit SR or BFR MAC CE, the resource selection rule should be considered.
For the case of BFR of both TRPs in sPCell, use the CFRA or CBRA to transmit the BFRQ.
Proposal 14: Following information can be provided in BFR MAC CE based on configuration
Index of the BFD-RS set associated with the failed TRP
CC index (if applicable)
New candidate beam index(es) (if found) if NBI-RS(s) is configured for the failed TRP
Indication whether new beam(s) is found if NBI-RS(s) is configured for the failed TRP
Proposal 15: Support to deactivate TRP through MAC CE if there is no new beam found.
Proposal 16: For the case of BFR of one TRP, a UE can receive the following signaling as BFRR in addition to legacy BFRR:
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 de-activate the failed TRP so that to achieve the switch of transmission hypothesis from MTRP to STRP.
a PDCCH to trigger a beam measurement and reporting procedure for the failed TRP.
Proposal 17: For a UE operating with multi-DCI-based MTRP, 
For the case of BFR of one TRP, if it has reported the new beam, 
UE may reset the beam to the new beam for the PDCCH and PDSCH associating with the CORESETPoolIndex which has been declared beam failure.
UE may reset the beam according to the beam indication in the MAC CE when BFRR is a MAC CE activation command to update the TCI states.
For the case of BFR of one TRP but no new beam has been found and reported, UE does not reset the beam.
UE may fall back to single TRP reception when BFRR is a MAC CE deactivation command for the failed TRP.
UE may perform an aperiodic beam training and report new beam(s) to the network when receiving a PDCCH including the filed of CSI request.
For the case of both TRPs in beam failure and only a single new beam, the UE may fall back to single TRP reception when receiving a MAC CE deactivation command or RRC reconfiguration command.
Proposal 18: For a UE operating with single-DCI-based MTRP, if it has reported the new beam, UE does not reset the beam
For this case, BFRR is a MAC CE activation command to update the TCI states for the CORESET(s) related to the TRP/BFD-RS set in beam failure.


	R1-2102601
	Discussion on beam management enhancements for multi-TRP
	CATT

	Proposal 1: For option 2, introduce beam pairing restriction by configuring a CSI-RS resource set into multiple subsets, where UE is required to report beam pairs across subsets.
Proposal 2: In Option 2, the number of beam groups (N) can be increased to allow more recommended beam pairing hypotheses. UE reports different beam pairs in different group.
Proposal 3: For option 2, only CMR is configured, while for each beam index (e.g. CRI1), the other reported beam index points to the interference resource. Further discuss if this applies to L1-SINR or L1-RSRP.
Proposal 4: The number of resources per BFD-RS set can be larger than 2.
Proposal 5: The number of BFD RSs across all BFD-RS sets can be larger than 4.
Proposal 6: Introduce a single unified BFR framework for both S-DCI and M-DCI.
Proposal 7: Define an identifier to differentiate TRPs in M-TRP beam failure recovery. The identifier can be at least associated with the index of BFD-RS set, the index of NBI-RS set. It may be further associated with PUCCH-SR resource and configured CORESET/PUCCH resources. Using the BFD-RS set ID seems to be the simplest alternative.
Proposal 8: Support at least implicit BFD RS determination: CORESETs are divided in two separate groups, where implicit BFD RS determination is performed in each group based on Rel.16 rule.
· For S-DCI based M-TRP, BFD-RS set i corresponds to CORESETs in group i.
· For M-DCI based M-TRP, BFD-RS set i corresponds to CORESETs with CORESETPoolIndex = i. 
Proposal 9: If only explicit BFD RS configuration is supported, MAC-CE based BFD RS (set) updating method can be considered to update BFD RS. 
Proposal 10: Support the configuration of one PUCCH-SR. 
Proposal 11: Support the configuration of two PUCCH-SR, where each PUCCH-SR can be configured with a single UL spatial filter. 
Proposal 12: Support the event of a single or both TRP failure on SCell, and the case of a single TRP fail on SpCell. For the event of both TRP fail on SpCell, RA-based mechanism is utilized. 
Proposal 13: When two PUCCH-SR resources are configured, each PUCCH-SR k (k=0, 1) is associated with one BFD-RS set (k=0, 1) in all CCs in the cell group. 
· When beam failure is detected on one BFD-RS set k (k = 0, 1) in any CC in the cell group, PUCCH-SR k is selected for failure event report. 
· NOTE: The UL spatial filter of PUCCH-SR k can be pre-configured/optimized pointing to TRP associated with the other BFD-RS set s, k!=s. This is gNB implementation and requires no spec support.
Proposal 14: PUCCH-SR resource for SCell can be reused for M-TRP.
Proposal 15: Failed TRP identifier(s) is carried by BFR MAC-CE, assuming that the case of two-TRP failure on SCell is supported by MAC-CE.
Proposal 16: It is possible to design M-TRP BFR to include cell-specific BFR as a special case. Hence, simultaneous configuration of Rel.16 cell-specific BFR and Rel.17 TRP-specific BFR may not be necessary. 
Proposal 17: If BFR occurs in one BFR procedure, only PDCCH (CORESETs) or PUCCH (resources) associated with the BFR procedure are overwritten by the new candidate beam.
Proposal 18: Option 1 (enhancement on priority rule) can be supported. For multiplexing of PDCCH and PDCCH, PDCCH monitoring priority rule in Rel-15 can be used within each CORESET group.
Proposal 19: Option 2 (release of scheduling restrictions) can be supported. In addition to PDSCH + SSB, combinations related to SSB or CSI-RS can also be enhanced (e.g., PDCCH + CSI-RS, SSB + CSI-RS, etc.).


	R1-2102663
	Enhancements on beam management for Multi-TRP
	ZTE

	Observation 1: Considering delay tolerant information for paring gNB Tx beam and UE panel, the benefit of Option 3 (Non-group based reporting) enhanced solution(s) for multiple CSI reports is unclear for non-ideal backhaul, although the complexity of CSI configuration and reporting may be increased significantly due to associating reporting instances.
Observation 2: From the evaluation results for group based reporting, it can be observed that:
· Increase number of beams per group for Option 1 and increase number of groups for Option 2 can bring significantly higher performance gain to combat blockage and UE mobility, especially for cell-edge UE in dense urban, through improving system flexibility with more candidate beams.
· Increase number of groups for Option 1 and increase number of beams per group for Option 2 can be more suitable for advanced UE with 3, 4 or more panels.
Observation 3: For one TRP, there may have multiple TRP panels sharing the same boresight and similar large scale properties, and consequently beam measurement for one out of the multiple panels (instead of each of the panels) is sufficient for supporting the subsequent CSI acquisition and data transmission.
· In such case, the overhead of measurement RS and UL reporting can be significantly saved compared with per-panel per-TRP measurement.

Proposal 1: For facilitating inter-beam interference measurement, L1-SINR reporting should be supported.
·  The definition of L1-SINR should be enhanced, considering interference among CMR(s) to be reported.
· The association among CMRs from different TRPs (or called as candidate CMR pairs) should be supported.
· Analogous to Rel-16, CMR+ZP-IMR and CMR+NZP-IMR can be supported besides CMR only.
Proposal 2: Support Option 1 (panel-specific reporting) for facilitating panel-specific DL and UL beam management via RSRP reporting;
· Information on grouping one or more RS(s) (e.g., beam group ID, or antenna group ID) can be reported along with RS ID(s) and RSRP/SINR in a report instance.
Proposal 3:  Extension of group based beam reporting should be considered to support more Tx beams and/or more groups to be reported in Rel-17 NR-FeMIMO.
· Regarding Option 1 (panel-specific reporting), UE can be configured to report N=2 groups and M (M =1, 2, 3, 4) beams per group.
· Regarding Option 2 (beam group based reporting), UE can be configured to report N (N=3, 4) groups and M=2 beams per group.
· Note that N (N=1, 2) groups and M=2 beams per group have been agreed for Option 2 (beam group based reporting) in RAN1#104-e
Proposal 4: A CSI-RS resource set corresponds to a TRP transparently, and for multi-TRP operation, more than one CSI-RS resource sets can be configured for CSI resource setting.
· The following restriction/requirement can be configured for Option 2 (beam group based reporting).
· Reporting restriction-1: the maximum number of CSI-RS in a set, e.g., 1 or 2, to be reported in a group, in order to inform TRP related simultaneous transmission capability implicitly.
· Reporting restriction-2: at least one CSI-RS resource from one CSI-RS resource set to be reported for facilitating inter-TRP beam pairing.
· FFS: restriction/requirement for Option 1 (panel-specific reporting)
Proposal 5: Regarding TRP-specific BFR, 
· R16 mDCI-mTRP case should have high priority, considering non-ideal backhaul.
· Other cases, such as R16 sDCI-mTRP and R17 mTRP (spatial repetition for PDCCH/PUSCH/PUCCH), are postponed after R16 mDCI-mTRP is stable.
Proposal 6:  Support TRP-specific BFD RS and NBI RS through associating CORESETPoolIndex with BFD RS and NBI RS in mDCI-mTRP.
· For BFD, explicit and implicit methods are both supported for determining BFD RS per CORESETPoolIndex 
· Explicit: Two separate BFD RS sets, q_0(s), are configured per CORESETPoolIndex, and a RS of each of q_0(s) should be QCL-ed with a CORESET with  a CORESETPoolIndex corresponding to the  q_0
· Implicit: Two separate BFD RS sets, q_0(s), are determined according to TCI states of CORESETs per CORESETPoolIndex 
· For NBI, two separate NBI RS sets, q_1(s), can be explicitly configured per CORESETPoolIndex 
Proposal 7: Introduce a new MAC-CE to activate BFD RS(s) dynamically, in order to guarantee the same timeline between PDCCH beam update and explicit BFD RS configuration.
-      In the MAC-CE, BFD-RS ID and corresponding CORESETPoolIndex should be included for mDCI-mTRP.
Proposal 8: When up to two dedicated PUCCH-SR resources in a cell group are configured, association between one of PUCCH-SR resource(s) and CORESETPoolIndex should be supported for mDCI-mTRP.
FFS: Whether PUCCH SR resource can be configured with 2 spatial relations
Proposal 9: For MAC-CE for TRP-specific BFR, the TRP information, i.e., CORESETPoolIndex of a failed TRP, should be provided explicitly.
· The bitmap of serving cell indication in BFR MAC-CE should correspond to a serving cell set associated with a TRP, wherein the serving cell set includes serving cells configured with beam failure parameter for the TPP.
· FFS: design of MAC-CE, e.g., a single MAC-CE for both TRPs and two separate MAC-CE for each of TRPs.
Proposal 10: The beam and power control for CORESET/PUCCH should be updated according to a reported candidate RS, only if the CORESET/PUCCH is associated with the same CORESETPoolIndex corresponding to BFD and NBI RS sets.
· CORESETPoolIndex is introduced for PUCCH configuration, in order to initialize TRP-specific CORESET and PUCCH’s beam update
· Deactivating CORESET(s) associated with the same CORESETPoolIndex, if no candidate RS can be identified.
Proposal 11: TRP-specific BFR procedure can be applied to SPCell(s) besides SCell(s).
· FFS: condition to trigger PRACH for TRP-specific BFR in an SPCell, e.g., any TRP(s) fails, all TRPs fail or just a specific TRP fails.
Proposal 12:  In multi-panel reception, DL channel(s) and RS(s) can be associated with the information about antenna group(s).
· Study mechanism(s), e.g., associating CORESET group(s) or TCI state(s) with antenna group(s).
Proposal 13:  In the case of multi-TRP transmission with UE multi-panel reception, at least one of the following methods should be considered when beam collision between different DL channel(s) and RS(s) occurs. 
· Alt 1: UE can prioritize the reception of a DL channel or RS with higher priority.
· Alt 2: UE can use a predefined beam to receive the conflicting DL channels or RSs.
· Alt 3: UE can use the indicated beam and corresponding panel to receive the DL channel or RS with higher priority, and meanwhile UE can use the other active panel and a predefined beam to receive the other DL channel or RS with lower priority.
· FFS: definition of beam collision between different DL channel(s) and RS(s), e.g., different QCL Type D RS(s) under the same panel.


	R1-2102677
	Enhancement on beam management for MTRP
	MediaTek Inc.

	Proposal 1: MTRP BFR is supported for a DL BWP of a CC when two CORESET pools are provided in the DL BWP of the CC.
Proposal 2: Support both explicit and implicit manners to provide two BFD-RS sets for M-TRP BFR
· Explicit manner: N resources in each BFD-RS set are determined according to the N RS indexes configured per BFD-RS set
· Implicit manner: N resources in each BFD-RS set are determined from the TCI state(s) indicated for the CORESETs that are associated with one of the CORESET pools
Proposal 3: Support up to two resources per BFD-RS set, which is fixed in spec.
Proposal 4: Support up to four BFD RSs across all BFD-RS sets per DL BWP, which is fixed in spec.
Proposal 5:  Each CORESET pool can be associated with one BFD-RS set and one NBI-RS set
Proposal 6: Support BFRQ MAC-CE to convey information of one failed TRP in a CC
· If more than one TRP failures in a CC, UE selects one of the failed TRPs and indicates information of the selected TRP in BFRQ MAC-CE.
Proposal 7: Support using BFRQ MAC-CE to indicate TRP failure in a SpCell in any PUSCH.
Proposal 8: For TRP-specific BFR, if UE declares beam failure for a CORESET pool in a CC using, after a duration from UE detects gNB response to the BFRQ MAC-CE, UE shall monitors PDCCH in all CORESETs belonging to the CORESET pool in the cell using the new beam identified for the CORESET pool in the BFR MAC-CE, if any.
Beam measurement/reporting enhancement to facilitate inter-TRP beam pairing
Proposal 9: For beam measurement in support of M-TRP simultaneous transmission 
· Support a single CSI-report consisting of N beam pairs/groups, where N = 1 or 2 configured by NW
· UE reports two CMR resources that can be received simultaneously per beam  pair/group, and the two CMR resources has to be selected from different CMR resource sets or subsets
Simultaneous reception of DL with different QCL-TypeD assumptions 
Proposal 10: Collision handling for simultaneous transmission of DL channels should be enhanced at least for PDCCH+PDCCH and PDCCH+PDSCH


	R1-2102714
	Enhancements on beam management for multi-TRP
	Fujitsu

	Proposal 1: Support TRP-specific beam failure recovery on the basis of multi-DCI framework.
Proposal 2: For M-TRP beam failure detection, support both explicit and implicit BFD-RS configuration.
Proposal 3: For explicit BFD-RS configuration, each BFD-RS set should be configured with a CORESETPoolIndex for TRP identification.
Proposal 4: For implicit BFD-RS configuration, CORESETPoolIndex can be used for the derivation of BFD-RS sets.
Proposal 5: An NBI-RS set is associated with a BFD-RS set if they correspond to the same TRP (i.e. same value of CORESETPoolIndex).
Proposal 6: A dedicated PUCCH SR resource for M-TRP BFRQ can be configured with 2 spatial relations.
Proposal 7: If two dedicated SR resources for M-TRP BFRQ are configured for a cell group, the two SR resources correspond to two TRPs, respectively.
· The SR for M-TRP BFRQ can be triggered per TRP independently.
Proposal 8: If beam failure is detected in a TRP, the corresponding BFRQ shall at least convey the index of the failing TRP.
Proposal 9: After a UE informs a beam failure event of a TRP and the corresponding gNB response is received, the UE shall adjust the transmission/reception parameters for the UL/DL associated with the TRP.


	R1-2102727
	Discussion of enhancements on beam management for Multi-TRP
	Asia Pacific Telecom, FGI

	

	R1-2102763
	Beam management for simultaneous multi-TRP transmission with multi-panel reception
	FUTUREWEI

	Proposal 1: Different beams reported by the UE that can be received simultaneously should be associated with different TRPs.
Proposal 2: For beam measurement/reporting enhancement to facilitate inter-TRP beam pairing, in a single CSI-report, UE can report N(N=1, 2, and 4) pairs/groups and M (M=2) beams per pair/group,  and different beams within a pair/group can be received simultaneously and are associated with different TRPs.
Proposal 3: FeMIMO supports adding TRP identification (e.g., groupID) to TCI state for beam measurement/reporting enhancement to facilitate inter-TRP beam pairing.    
Proposal 4: FeMIMO supports BFD-RS are QCLed with PDCCH DMRS with respect to 'QCL-TypeD' assuming that the Rel-17 unified TCI framework supports M>1 DL TCIs such that each of the TCI provides QCL information for UE-dedicated reception on a subset of CORESETs in a CC.   


	R1-2102841
	Enhancements on beam management for multi-TRP
	Lenovo, Motorola Mobility

	Proposal 1: To support multi-DCI based multi-TRP DL transmission,  UE can report two groups and M>=2 beams per group in a CSI-report. Different beams in different  groups can be received simultaneously.
Proposal 2: The agreement achieved in RAN1#104 also applies for L1-SINR.
Proposal 3: Include inter-TRP interference in L1-SINR in group based beam reporting.
Proposal 4: For group based beam reporting, UE should be aware which resources for channel measurement are transmitted from the same or different TRPs.
Proposal 5: Only support implicit BFD-RS configuration for TRP-specific BFRQ and determine the BFD-RS set index by its associated CORESETPoolIndex value.
Proposal 6: TRP-specific BFRQ in PCell and SCell for PUCCH-SR resource configuration should be different.
· For TRP-specific BFRQ in PCell, two dedicated PUCCH-SR resources are configured.
· For TRP-specific BFRQ in SCell, only one dedicated PUCCH-SR resource is configured.
Proposal 7: Always reuse the PUCCH-SR resource configured for SCell BFRQ for overhead reduction.
Proposal 8: When multi-TRP operation and multiple BFD-RS sets are configured in a cell, two bits can be contained in the cell bitmap for this cell in the BFR MAC CE, where each bit is used to indicate where beam failure is detected on the corresponding TRP in the carrier.
Proposal 9: Study how to make sure that  the PUSCH for carrying MAC CE is not transmitted to the TRP who has been failed.
Proposal 10: Increase the number of SRS resource set configured for antenna switching to obtain  to obtain the channel information between each TRP of multiple TRPs and a UE.
Proposal 11: Further study simultaneously receiving PDCCH+PDCCH and simultaneously receiving CSI-RS+CSI-RS with different QCL-TypeD if time is available. 


	R1-2102880
	Enhancements on beam management for multi-TRP
	CMCC

	Proposal 1: For group-based beam reporting for multi-TRP, there is no need to support Option 1 and Option3.
Proposal 2: For group-based beam reporting for multi-TRP, UE could report the information of whether the reported beams are received with different panels. 
Proposal 3: The association between each BFD-RS set and an NBI-RS set can be indicated by configuring the same index/flag in the BFD-RS and NBI-RS set.
Proposal 4: It is necessary to consider the case of more than one TRP failure, and the mechanism can be discussed when more details design of TRP-specific BFRQ is agreed.


	R1-2102962
	Enhancement on beam management for Multi-TRP
	Xiaomi

	Proposal 1: UE need to know the association between RSs and TRP (or cell) to facilitate inter-TRP beam pairing by group based beam reporting. 
Proposal 2: To report L1-SINR considering the inter-TRP interference with at least Option 2.
Proposal 3: To indicate that beams in one group are received by a single panel or two different panels. 
Proposal 4: Support both explicit and implicit per-TRP BFD-RS configuration.
Proposal 5: Implicit per-TRP BFD-RS configuration can be determined based on CORESETPoolIndex.
Proposal 6: Whether or how to add the RS(s) indicated by TCI states of the CORESET with two TCI states into any BFD-RS sets depends on the value of its CORESETPoolIndex.
Proposal 7: 
· Support up to two BFD RSs per BFD-RS set. 
· Not support BFD RS across all BFD-RS sets.
Proposal 8: Support NBI-RS across all NBI-RS sets.
Proposal 9: Support to configure both cell-specific and TRP-specific BFR on SpCell only. And RACH-based fallback mechanism is unnecessary.


	R1-2103017
	Multi-TRP enhancements for beam management
	Intel Corporation

	Proposal-1: Associate two CSI-SSB-ResourceSets, each representing a TRP/panel in a CSI-ResourceConfig (when mTRP measurement and reporting is enabled) 
Proposal-2: For Rx panel related feedback, specify an indication for mTRP (simultaneous) reception hypothesis or sTRP reception hypothesis. mTRP hypothesis means a) L1-RSRP reported is based on reception from the selected best UE Rx panel (and not based on reception due to multiple panels) and b) L1-SINR reported includes interference due to the other reported beam-pair. sTRP hypothesis means a) L1-RSRP reported may be based on reception from one or more Rx panels and b) L1-SINR reported includes interference due to other cells.
Proposal-3: Support L1-SINR reporting and for interference measurement corresponding to mTRP reception hypothesis, include interference due to the paired beam for L1-SINR reporting
Proposal-4: BFD-RS set k is derived from QCL-type-D RS of TCI state of CORESETS configured in a CORESET subset k, e.g. k = 0, 1
Proposal-5: LRR generated as a result of beam failure in a SCell configured with a single BFD /NBI-RS set can be carried by one of two configured PUCCH-SR resources for MTRP-BFR. It is up to UE implementation to choose one of the two PUCCH-SR resources.
Proposal-6: Support a single PUCCH-SpatialRelationInfo configuration for each dedicated PUCCH-SR as a baseline.
Proposal-7: If 2 PUCCH-SRs are configured for BFR, in all cases UE selects 1 out of the 2 PUCCH-SRs for transmission. The selection method can be left to UE implementation.
Proposal-8: The case of no dedicated PUCCH-SR resource can be supported in the case of multi-TRP BFR. 
Proposal-9: The MAC-CE contents for SCell/PCell for 1 and 2 TRP failure cases are summarized below:
	
	1 TRP failure
	2 TRP failure

	SCell configured with 1 BFD/NBI set
	(a new beam index or no new beam identified) + failed CC index [Rel-16 behaviour]
	Not applicable

	SCell configured with 2 BFD/NBI set
	((a new beam index + NBI set index) or (no new beam identified)) and failed CC index
	((a new beam index + NBI set index) or (no new beam identified)) for TRP1, TRP2 and failed CC index

	PCell configured with 1 BFD/NBI set
	No MAC-CE, RACH fall-back [Rel-15 behaviour]
	Not applicable

	PCell configured with 2 BFD/NBI set
	((a new beam index + NBI set index) or (no new beam identified)) and failed CC index
	No MAC-CE, RACH fall-back [Rel-15]


Proposal-10: If beam failure is observed in both TRP-1 and TRP-2 on a PCell or PScell, UE proceeds with dedicated RACH following Rel-15 BFR procedure. 


	R1-2103091
	Views on Rel-17 multi-TRP BM enhancement
	Apple

	Proposal 1: Do not support option 1 or option 3 for beam measurement enhancement.
Proposal 2: Do not support N>2 for beam measurement enhancement.
Proposal 3: Do not support option 2 to measure L1-SINR for beam measurement enhancement
Proposal 4: Support UE reports whether beams are received with different RX beams or not
· Support UE reports maximum number of layers per Rx beam as a UE capability
Proposal 5: Support to derive the BFD RS based on RSs configured in the TCI state for CORESETs with a CORESETPoolIndex 
· The maximum number of BFD RSs within a set can be reported by UE capability
· The maximum total number of BFD RSs across both BFD RS sets can be reported by UE capability
Proposal 6: Support to map the BFD and CBD RS set with the same set index
Proposal 7: It is up to gNB whether to configure orthogonal SR resource for SCell or multi-TRP BFR or not.
Proposal 8: Support BFR MAC CE to report failed TRP index(es).
Proposal 9: Which SR to be transmitted to request the resource for BFR MAC CE is up to UE implementation.
Proposal 10: It is up to gNB implementation whether to configure 2 spatial relation for a PUCCH-SR or not.
Proposal 11: After K symbols after UE receives the BFR response, support to apply the new beam to all the data and control channel corresponding to the failed TRP across CCs in a band.
Proposal 12: With regard to the UE power consumption and common beam operation, BFR can only be enabled in one CC within a band.
Proposal 13: Investigate, and specify if needed, enhancement to release constraints due to QCL -TypeD collision for UEs that can receive signals with two different QCL -TypeD properties
· The following options are considered:
· Option 1: To enhance priority rule to facilitate UE  to receive downlink  signals with two different QCL -TypeD properties, e.g. PDCCH QCL prioritization rule enhancement
· Option 2: To release some scheduling restrictions which mandate gNB to schedule downlink  signals with the same QCL -TypeD property or prohibit to schedule some downlink  signals overlapped in time domain, e.g. PDSCH + SSB
· Other options are not precluded
· FFS: definition of QCL -TypeD collision, e.g., different QCL Type D RS(s) under the same UE panel.


	R1-2103153
	Enhancements on beam management for multi-TRP
	Qualcomm Incorporated

	Proposal 1: For group-based beam report, introduce beam set (or TRP) index per candidate beam. UE shall report simultaneously receivable beams with different beam set indices.
Proposal 2: For L1-SINR based group report, gNB configures multiple candidate beam groups, among which UE reports beam group(s) such that the two beams per group can be received simultaneously.
· The corresponding CMR/IMR per beam in each candidate group should be configured such that the reported L1-SINR per beam reflects cross-beam interference from the other beam in the group.

Proposal 3: For group-based beam report, it can be considered for UE to report throughput related metric per reported beam group, including sum of CQI, capacity, mutual info.
Proposal 4: For group-based beam report, UE can report the two beams are received by the same or different Rx beams.
Proposal 5: For group report, gNB can signal the purpose (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).
Proposal 6: Support UE capability on the maximum number of resources per BFD-RS set and the maximum total number of resources across all BFD-RS sets per DL BWP.
Proposal 7: For mDCI mTRP, support both explicit and implicit per-TRP BFD.
Proposal 8: For mDCI mTRP, the 1-to-1 association between each explicit BFD-RS set and the corresponding NBI-RS set can be indicated by configuring the same CORESETPoolIndex for them.
Proposal 9: For mDCI mTRP, the implicit BFD RSs associated with a CORESETPoolIndex can be the QCL-TypeD RSs in up to X TCI states for CORESETs sharing the same CORESETPoolIndex.
· X can be determined in spec or via UE capability. 
· In absence of QCL-TypeD RS, the single QCL source RS in the TCI state can be the implicit BFD RS.

Proposal 10: TRP specific BFD PHY indicator should be introduced to indicate each occurrence of TRP specific beam failure to the MAC layer.
Proposal 11: For each PUCCH-SR resource in a cell group:
· Two candidate spatial relations can be configured for the one PUCCH-SR resource.
· Among the two spatial relations, UE can select the one not associated with failed TRP for transmission.
· The same PUCCH-SR can be triggered by both per-TRP BFR and SCell BFR. 

Proposal 12: A CC can be configured with either per-TRP BFR or PCell/SCell BFR. A modified BFR MAC-CE from R16 can indicate corresponding BFR info per CC based on the configured BFR type.
· If a CC is configured with per-TRP BFR, MAC-CE will indicate CC ID, failed TRP ID, new beam ID.
· If a CC is configured with SCell BFR, MAC-CE will indicate failed CC ID and new beam ID.
· If a CC is configured with PCell BFR, MAC-CE will indicate the failure event. 

Proposal 13: If no dedicated PUCCH-SR or if cell level failure of PCell happens, the modified BFR MAC-CE can be transmitted via RACH procedure.
Proposal 14: After 28 symbols from receiving the gNB response, at least PDCCH/PUCCH beam will be reset for the failed TRP if a candidate beam is reported for it.
· In presence of PDCCH repetition, the 28 symbols start from the last repetition. 

Proposal 15: In multi-DCI based mTRP, the existing QCL prioritization rule for overlapped CORESETs should be applied within CORESETs with same CORESETPoolIndex.
Proposal 16: For power saving, UE can request to disable the dual default PDSCH beams in mTRP.


	R1-2103224
	Enhancements on beam management for multi-TRP
	Samsung

	Proposal 1: For Option-2 group based beam reporting, 
· Support N up to 4 and/or configured by the network
· The UE can determine the number of actual beam groups/pairs for reporting (1KN), and indicate to the network the number K
Proposal 2: Support reporting the RX panel information/status, e.g., RX panel ID, to the network along with the beam report(s)
Proposal 3: For BFR enhancements for multi-TRP, support both single-DCI and multi-DCI based multi-TRP frameworks
Proposal 4: Support both explicitly and implicitly configured BFD RSs for both multi-DCI and single-DCI based multi-TRP systems
· For implicit BFD RSs configuration, support BFD RS set k (k = 0, 1) associating CORESETs subset k (k = 0, 1), which is suited for both single-DCI and multi-DCI based frameworks  
Proposal 5: Specify UE’s behaviors in falling back to the single-TRP operation if the UE applies a reduced BFR procedure with one of the coordinating TRPs 
Proposal 6: Specify UE behaviors of initiating/triggering partial BFR and full BFR (e.g., cell specific BFR) for different multi-TRP settings.              



	R1-2103290
	Considerations on beam management for multi-TRP
	Sony

	Proposal 1: In Rel.17, RAN1 should enhance group-based beam reporting for multi-TRP operation in following aspects
· Specify beam reporting restriction to facilitate multi-TRP operation
· Extend the number of groups and/or the number of beams per group
Proposal 2: For multi-TRP operation, additionally support Option 1 that a UE can report N>1 pairs/groups and M>=1 beams per pair/group in a single CSI report. Different beams in different pairs/groups can be received simultaneously. 
Proposal 3: For group-based beam reporting of multi-TRP, support L1-SINR as beam selection metric. 
Proposal 4: If L1-SINR is supported as beam selection metric, study whether L1-SINR should reflect inter-TRP interference. 
Proposal 5: For BFD-RS sets determination, support explicit configuration per TRP. If there is no such configuration, support (the implicit way) UE to determine BFD-RS set(s) by itself.
Proposal 6: For dedicated PUCCH-SR resource(s) of TRP-specific BFR, a UE should be configured with up to 2 spatial relations.
Proposal 7: For multi-TRP BFRQ, support to use CORESETPoolIndex(es) in one BFRQ MAC CE as failed TRP ID(s).
Proposal 8: For QCL assumption in DL and spatial relation in UL after BFRR, support to reuse Rel.15/16 rule (applying new beam for PDCCH and PUCCH after a period of time) in a TRP-specific manner.
Proposal 9: Specify the QCL relationship among SRS resource sets on different directional antenna panels.
Proposal 10: Specify the QCL relationship among CSI-RS resource sets/SSBs on different directional antenna panels.
Proposal 11: Specify the QCL relationship among SRS resource sets/CSI-RS resource sets/SSBs on different BWPs/CCs (intra band).
Proposal 12: A panel ID explicitly configured in spatialRelationInfo or unified TCI can be beneficial for panel specific operation.


	R1-2103324
	Enhancements on beam management for multi-TRP
	ETRI

	Proposal 1: Support N up to 4 for the better performance of multi-TRP transmission.
Proposal 2: To consider supporting Option 3 for non-group-based beam reporting in non-ideal backhaul scenario, further study and discussion of the details is needed.
Proposal 3: L1-SINR should be supported to enhance the beam measurement/reporting in Rel.17.
Proposal 4: Support both explicit and implicit BFD-RS configurations as in Rel.15/16.
Proposal 5: For implicit BFD-RS configuration, BFD-RS set for each TRP can be provided implicitly by the TCI states for the CORESETs with a given CORESETPoolIndex.
Proposal 6: Support one-to-one association between NBI resource sets and BFD resource sets with the TRP-specific index such as CORESETPoolIndex.
Proposal 7: PUCCH-SR for SCell can be reused for BFRQ of M-TRP BFR.
Proposal 8: PUCCH-SR resource can be configured with 2 spatial relations.
Proposal 9: The information of the failed TRP(s) which can be BFD-RS set index or CORESETPoolIndex is conveyed in the BFRQ MAC-CE.
Proposal 10: After 28 symbols from receiving the gNB response to BFRQ MAC-CE, UE can apply the new beam indicated in MAC-CE (if a new candidate beam is found) for PDCCH/PUCCH on the failed TRP.


	R1-2103368
	Enhancements on Beam Management for Multi-TRP/Panel Transmission
	Nokia, Nokia Shanghai Bell

	BM Related observations/proposals
Proposal 2-1: In addition to option 2, support Option 3 for ideal/non-ideal backhaul scenario. 
Observation 2-1: It is possible to introduce higher-layer configured indices configured to group SSB and/or CMR resources, where the UE understand the beams can be associated with a TRP. 
Observation 2-2: It is possible to utilize existing spatial QCL-typeD relationships between different RSs with the grouping of SSBs, where the UE understand the beams can be associated with a TRP. 
Observation 2-3: For inter-cell M-TRP, SSB grouping by PCI is already supported. 
Proposal 2-2: For group-based beam reporting for multi-TRP operation, introduce higher-layer configuration for association of SSB resources to a TRP. Association a CSI-resource to a TRP is derived from the SSB QCLed with the CSI-resource with respect to QCL type-D. 
Proposal 2-3: For enhanced group-based beam reporting for multi-TRP, support up to N=4 group beam-pairs for a group-beam report,. 
Observation 2-4: To avoid the ambiguity problem associated with the group based beam reporting, it is beneficial that the network configures criteria associated with group based reporting defining simultaneous reception to be ‘across-TRP/per-TRP’.
Proposal 2-4: Support reporting criteria associated with group based beam reporting that defines simultaneous reception to be ‘across-TRP/per-TRP’.
· When the simultaneous reception criteria is configured to be ‘across-TRP’, UE shall only report N-different CSI resources (i.e. NZP-CSI-RS or SSB) that can be simultaneously received with multiple different spatial filters with spatial multiplexing capability.
· When the simultaneous reception criteria is configured to be ‘per-TRP’, UE shall only report N-different resources received with one (or more) spatial filters considering single TRP reception.
Observation 2-5: It is beneficial to configure beam reporting criteria that imposes UE to rank and report only measured CSI resources being within a certain power window or above a power threshold.
Observation 2-6: From latency reduction perspective, it is beneficial to consider additional criterion that can take into account latencies associated with multi-panel reception.
Proposal 2-5: Support beam reporting criteria that imposes UE to rank and report only measured CSI resources being within a certain power window or above a power threshold.
Observation 2-7: To guarantee reliable multi-TRP operation with enhanced group based beam reporting, it is beneficial to develop a fallback mechanism/procedure that enables UE to recover from situation where enhanced beam reporting condition is not fulfilled.
Proposal 2-6: Consider different alternatives as fallback mechanisms, such as:
· Alt-1: use Rel-15 group reporting (with a restriction on ‘per TRP’ with predefined TRP)
· Alt-2: use Rel-15 non-group reporting (no restriction on simultaneous reception)
· Alt-3: network configures the fallback reporting (based on Alt-1 or Alt-2)

Proposal 2-7: Support the common enhanced group-beam reporting for both L1-RSRP and L1-SINR report. 
Proposal 2-8: For non-group based beam reporting, support association of a reporting setting to another reporting setting to ensure the UE’s simultaneous reception from multi-TRP for multi-DCI based multi-TRP scheme, 
· UE shall select beams to be reported with the consideration of the simultaneous reception from two TRP.
Proposal 2-9: For the association of CSI report settings, the associated CSI-ResportSettingID is included in the CSI-ReportSetting. 
Proposal 2-10: Study method to indicate beams simultaneous reception capability.

BFR Related observations/proposals
Proposal 3-1: Support configuration of beam failure detection resource sets (q0) per coresetPoolIndex value. 
Proposal 3-2: Support implicit configuration of two sets of BFD-RS for the other M-TRP scenarios like M-TRP PDCCH repetition (both SFN, Non-SFN) and S-DCI M-TRP schemes (Rel-16).
Observation 3-1: The current maximum number of BFD-RS in set of q0 is 2 even in mTRP scenario. 
Proposal 3-3: To cope with the increased maximum number of CORESETs with active TCI states the total maximum number of BFD-RS should be 5, at least in multi-TRP configuration. 
Proposal 3-4: Each failure detection resource set is associated with a respective candidate beam reference signals list (candidateBeamRSList). The association and candidate beam RS indices for respective sets are configured by network.
Observation 3-2: The release 16 mechanism for SCell BFR could be considered as a guideline for mTRP BFR.
Observation 3-3: The SR configuration for SCell BFR in rel16 can be mapped to the SR configuration configured for one or more logical channels
Proposal 3-5: When PUCCH-SR resource(s) in a cell group are configured for mTRP BFR 
· the PUCCH-SR for BFR is configured with corresponding coresetPoolIndex
Proposal 3-6: For PUCCH-SR for BFR, a spatial relation is mapped to a PUCCH resource by reusing the existing framework. 

Proposal 3-7: PUCCH-SR for mTRP can be mapped to a configured SR ID that may be shared with other functionality. Details are up to RAN2.

Proposal 3-8: When PUCCH-SR for mTRP BFR is not configured, UE may use CBRA or available UL grant to transmit MAC CE for mTRP BFR. 

Observation 3-4: Both TRPs have the corresponding BFD-RS sets and the sets can be in failure at the same time.
Proposal 3-9: Consider beam failure recovery mechanism both for the case of one TRP failure and the case of both TRP failure.
Observation 3-5: Candidate beams are indicated from the candidate beam lists and there may not be candidates available for the failed TRPs
Proposal 3-10: Define UE behavior when no new candidate can be indicated for the failed TRP.
Proposal 3-11: UE provides the indication of a failed serving cell(s) (SpCell, SCell) and for the indicated cells it provides the information on failed TRP(s). 


	R1-2103410
	On multi-TRP BFR
	Convida Wireless

	Proposal 1: Support both explicit and implicit configuration of BFD RS per TRP.
Proposal 2: Implicit determination of the first BFD-RS set follows implicit determination in Rel-15/16, but based on the first CORESET pool. Similarly for the second BFD-RS set.
Proposal 3: Support up to two BFD-RS per BFD-RS set.
Proposal 4: 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.
Proposal 5: The details of the 1-to-1 association between BFD-RS sets and NBI-RS sets is left to RAN2.
Proposal 6: The NBI-RS sets are disjoint.
Proposal 7: The higher layers of a UE can request the physical layer to provide the indexes of candidate beam RS from a per-TRP set of candidate beam RS with L1-RSRP above a threshold, if any.
Proposal 8: Multi-TRP BFR does not preclude the use of other Rel-17 multi-TRP enhancements. For example, it is not precluded that a PUCCH-SR resource is configured/activated with two spatial relations, and it is not precluded that a BFR MAC CE is multiplexed in a PUSCH with multi-TRP repetition.
Proposal 9: No other multi-TRP PUCCH scheme than agreed in 8.1.2.1 is discussed here, e.g. spatial relation/filter selection.
Proposal 10: In the case of two dedicated PUCCH-SR resources, leave resource selection up to UE implementation.
Proposal 11: RAN1 should strive to avoid introducing a new BFR MAC CE and to support efficient reporting of both single-TRP and multi-TRP cells in the same BFR MAC CE.
Proposal 12: If an NBI-RS is indicated in the MAC CE, the TRP index can be determined from the NBI-RS index. If an NBI-RS index is not indicated in the MAC CE, i.e. reserved bits are included instead of NBI-RS index, then one of the inserted reserved bits can be used to indicate TRP index.


	R1-2103441
	Enhancements on beam management for multi-TRP
	AT&T

	Proposal 1: L1-SINR measurement framework is used for multi-TRP joint transmission with multi-panel reception, in addition to L1-RSRP
Proposal 2: Non-group based beam reporting enhancements based on option 3 can be considered 
Proposal 3: Support both implicit and explicit BFD-RS configuration
Proposal 4: Support implicit BFD-RS configuration where CORESETs in the BWP are divided into multiple groups (e.g., each corresponding to a TRP/panel) and the BFD-RS set k is implicitly derived from the corresponding CORESET group. 


	R1-2103507
	Enhancements on beam management for multi-TRP
	LG Electronics

	Proposal #1: For option 2, support only M=2.
Proposal #2: For option 2, support L1-SINR based beam pair/group reporting.
· Cross-beam (cross-TRP) interference can be considered for option 2.
· UE can report best N beam pair(s), each of which corresponds to (NZP-CSI-RS of TRP# 1, NZP-CSI-RS of TRP #2).
Proposal #3: Two different CMR resource subsets within a CMR resource set can be used for M-TRP specific CMR resource configuration, for the consistency of configuration with the agreed design for M-TRP CSI.
Proposal #4: Consider beam measurement and reporting enhancement for different TDD DL/UL configuration across multiple TRPs.
Proposal #5: Support both implicit and explicit BFD-RS configuration.
· For implicit BFD, TRP-specific BFD can be performed for a specific CORESET pool or per CORESET pool by default
· Further consider gNB configuration of CORESET group(s) within a CORESET pool when only one CORESET pool exists in the BWP. 
Proposal #6: Support UE capability report on the number of BFD-RSs for M-TRP BFR.
Proposal #7: PUCCH-SR resource can be configured with up to two spatialRelationInfo.
Proposal #8: In case of multiple dedicated PUCCH-SR resources in a cell group, the selection rule between the two PUCCH-SR resources may not need to be specified.
Proposal #9: Support indication of both TRP failure as well as a single TRP failure via BFR MAC-CE.
· One or two failed TRP index(es) can be conveyed by BFR MAC-CE in case of SCell M-TPR beam failure.
· TRP index can be BFD RS set index from specification perspective
· One failed TRP index can be conveyed by BFR MAC-CE in case of SpCell M-TRP beam failure.
· If both TRP is failed in SpCell, PRACH-based BFR procedure can be triggered.
Proposal #10: Beam determination for PDSCH should also be investigated according to the enhanced beam indication for M-TRP PDCCH, e.g., PDCCH repetition and SFN based PDCCH transmission from M-TRP. 
Proposal #11: Clarify the BFD behavior for Rel-17 BFR and for Rel-15/16 BFR when two TCI states are configured for a CORESET.
Proposal #12: Clarify UE behavior when CORESET with multiple QCL type-D RSs is overlapped with another CORESET(s).


	R1-2103523
	Discussion on beam management for multi-TRP
	NEC

	Proposal 1: Each BFD RS set is associated with a subset of CORESETs, and up to 2 resources are included per BFD RS set. 
Proposal 2: Implicit BFD RS configuration should be supported, and UE can determine each BFD RS set from associated subset of CORESETs respectively. 
Proposal 3: Multi-TRP beam failure recovery for SFN or non-SFN PDCCH transmission schemes should be further studied, for example, association between the BFD RS set and CORESET with two active TCI states, and UE behavior when one TRP is failed. 


	R1-2103545
	On beam management enhancements for simultaneous multi-TRP transmission with multi-panel reception
	Ericsson

	Proposal 1	For beam measurement/reporting enhancement to facilitate inter-TRP beam pairing, Options 1 and 3 are not supported in NR Rel-17.
Proposal 2	For beam measurement/reporting enhancement to facilitate inter-TRP beam pairing, additionally support N = 3 with Option 2 in NR Rel-17.
Proposal 3	Reuse simultaneousReceptionDiffTypeD-r16 UE capability to indicate if the beams within a beam pair/group can be received with different Rx beams.
Proposal 4	For beam measurement/enhancement to facilitate inter-TRP beam pairing, reuse the two CMR groups framework agreed multi-TRP CSI where each beam in a beam group/pair is selected from one of the two CMR groups.
Proposal 5	In NR Rel-17, support both explicit and implicit BFD-RS configuration in order to support per-TRP beam failure detection.
Proposal 6	In NR Rel-17, support up to two BFD RSs per BFD RS set which is fixed in specifications.
Proposal 7	In NR Rel-17, support explicit per-TRP BFD-RS configurations for both multi-DCI based multi-TRP and single-DCI based multi-TRP.
Proposal 8	In NR Rel-17, support implicit per-TRP BFD-RS configurations only for multi-DCI based multi-TRP.
Proposal 9	In NR Rel-17, support per-TRP BFD-RS configurations for both intra-cell and inter-cell multi-DCI based multi-TRP operation.
Proposal 10	When two TCI states are activated for a CORESET, support inclusion of reference signals used as QCL-Type D sources in the two activated TCI states as BFD-RSs in the single BFD-RS set .
Proposal 11	For BFRQ of M-TRP BFR, support a single spatial filter associated with each the PUCCH-SR resource.
Proposal 12	In NR Rel-17, support the inclusion of at least BFD-RS set index corresponding to the failed TRP and a candidate RS ID in the NBI-RS set corresponding the failed TRP (If at least one of the SSBs with SS-RSRP above rsrp-ThresholdBFR is found) in the MAC CE.


	R1-2103562
	Discussion on beam management for MTRP
	NTT DOCOMO, INC.

	Proposal 1:
· For Option 2, 
· Support maximum value of N=2 and N=4, depending on UE capability.
· L1-SINR can be applied and the reported beams per group should reflect inter-beam interference.
· Support Option 1 with additional UE panel ID reporting for each group.
· Do not support Option 3.
Proposal 2:
· Per-TRP based BFD/BFR should be supported for multi-DCI based MTRP.
· Per-TRP based BFD/BFR can be also studied for single-DCI based MTRP.
Proposal 3:
· For multi-DCI based MTRP, 
· Support both explicit and implicit BFD-RS configurations for per-TRP based BFD/BFR. 
· If BFD-RS is not explicitly configured, two sets of BFD-RS can be derived from QCL-TypeD RS of TCI state of CORESETs associated with different CORESETPoolIndex.
· The set of BFD-RS and the set of NBI-RS associated with the same CORESETPoolIndex are implicitly associated.
· For single-DCI based MTRP,
· Support explicit BFD-RS configuration for per-TRP based BFD/BFR and do not support implicit per-TRP BFD-RS. 
· If BFD-RS is not explicitly configured, cell-specific implicit BFD-RS can be determined as Rel-16.
· The set of BFD-RS and the set of NBI-RS with the same set ID are implicitly associated.
Proposal 4:
· For PUCCH-SR configuration in a cell group for MTRP BFR, further study following two options.
· Option 1: two dedicated PUCCH-SR resources can be configured, only when SpCell is configured with per-TRP BFR;
· Option 2: two dedicated PUCCH-SR resources can be configured, if at least one serving cell regardless of SpCell or SCell is configured with per-TRP BFR.
Proposal 5:
· If two PUCCH-SR resources are configured in a cell group for MTRP BFR, for per-TRP BFD on SpCell,
· If SR is triggered due to one TRP failure on SpCell, PUCCH-SR resource associated with the other TRP is transmitted.
· In case of two-TRP beam failure (if one TRP is detected as beam failure, before BFR MAC CE transmission, the other TRP is also detected as beam failure) on SpCell, RACH-based BFR procedure should be triggered.
· 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.
Proposal 6:
· An enhanced BFR MAC CE is supported to indicate the failed TRP information of the failed CCs,
· In case of beam failure on one TRP, the enhanced BFR MAC CE includes the indication of failed TRP information, failed CC information, whether new candidate beam is found and an indication of NBI-RS for the failed TRP, if found.
· In case of beam failure on two TRPs, the enhanced BFR MAC CE includes the indication of two TRPs information, failed CC information, FFS one or two whether new candidate beam is found and one or two NBI-RS indications, if found.
Proposal 7:
· In case of one TRP failure, UE behaviour in Rel-16 after receiving gNB response for MAC CE based BFRQ can be applied to the failed TRP only.
· In case of two-TRP failure on a SCell, UE behaviour in Rel-16 after receiving gNB response for MAC CE based BFRQ is related to whether one or two new candidate beam is reported.
Proposal 8:
· Support a higher layer signaling to indicate whether to enable simultaneous reception of multiple channels/RSs with different QCL-TypeD at UE.
· Discuss the UE behavior of simultaneous reception of multiple channels/RSs with different QCL-TypeD separately for single-DCI based MTRP and multi-DCI based MTRP cases, as well as different collision cases for different channels/RSs.


	R1-2103630
	Discussion on beam management for multi-TRP
	ITRI

	Proposal 1: Support both explicit and implicit BFD-RS configuration

Proposal 2: For implicit BFD-RS configuration, BFD-RS is derived from CORESETs with a given CORESETPoolIndex
Proposal 3: If BFD-RS set is configured explicitly, each NBI-RS set with ID j could be associated with BFD-RS set with ID k, i.e., k=j
Proposal 4: If BFD-RS set is configured implicitly, each NBI-RS set with ID j could be also linked to the BFD-RS set associated with the value s of CORESETPoolIndex, i.e., j=s



	R1-2103661
	Enhancements on beam management for multi-TRP
	TCL Communication Ltd.

	Proposal 1: For option 2, support up to 4 beam pairs/groups for a group based beam report, i.e. N = 4.
Proposal 2: For the multiple beam pairs/groups, the beam pair selection criterion should be designed and the CSI based beam pair selection criterion could be considered.
Proposal 3: For the CMR configuration in group based beam reporting, the Alt-2 is preferable and the association between CMR resource subset and TRP should be defined.
Proposal 4: For the PUCCH-SR resource selection, the PUCCH-SR resource be selected according to the order of the available PUCCH-SR resource index(es).
Proposal 5: For the number of spatial relation associated with the PUCCH resource, one PUCCH resource could be configured with two spatial relations and UE could select the spatial relation associated with the TRP in good radio link.
Proposal 6: For the information of failed TRP(s) in BFRQ MAC CE, the index of the BFD-RS set could be used to indicate the index information of failed TRP.
 Proposal 7: If both TRPs fail in SCell, two sets of failed TRPs related information could be carried in a single BFRQ MAC CE to recover both the failed TRP in one BFR procedure.
Proposal 8: If both TRPs fail in SpCell, the cell specific BFR (e.g. RACH based BFR procedure) could be triggered to recover the failed TRPs.






