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Introduction
In RAN1 Ad-Hoc 1901 meeting, the following consensus on panel-specific ID and SCell beam failure recovery have been reached.
	Agreement
An identifier (ID), agreed in RAN1#95, that can be used at least for indicating panel-specific UL transmission is to be down-selected or merged from the following alternatives in next RAN1 meeting:
· Alt.1: an SRS resource set ID, where FFS on further association to other RS (if needed)
· Alt.2: an ID, which is directly associated to a reference RS resource and/or resource set 
· Alt.3: an ID, which can be assigned for a target RS resource or resource set
· Alt.4: an ID which is additionally configured in spatial relation info

Agreement
Specification support will be provided for gNB to derive at least the failed CC index during SCell BFR procedure
· FFS: Whether the information is implicitly derived or explicitly conveyed by the UE
· FFS: Whether new beam information should be included
· FFS: Details on triggering for transmitting BFRQ 
Agreement
· SCell BFD is based on periodic 1-port CSI-RS, which can be configured explicitly by RRC or implicitly by TCI state. 
· Down-select one of the following alternatives in RAN1#96:
· Alt 1: SCell BFD RS is in current CC
· Alt 2: SCell BFD RS is in current CC for explicit configuration and can be in current CC or another CC for implicit configuration
· Alt 3: SCell BFD RS can be in current CC or another CC for both explicit and implicit configuration
· SCell BFD is measured based on hypothetical BLER
Agreement
Down-select at least one of the following alternatives:
· Alt 1: For SCell BFR, BFRQ can be transmitted if UE declares beam failure and identifies a new candidate beam.
· UE reports new beam information by or after BFRQ
· Alt 2: For SCell BFR, BFRQ can be transmitted if UE declares beam failure.
· UE only indicates beam failure happens by BFRQ
· Note: new beam identification can be done by using DL BM procedure
· Alt 3: For SCell BFR, BFRQ can be transmitted if UE declares beam failure
· UE may report new beam information during BFR procedure 
· FFS: impact of new beam identification threshold
· Note: It is up to UE whether to do beam failure detection and new beam identification in parallel or not
· For Alt1 and Alt3, reference signals for new candidate DL beam(s) are configured, which are based on CSI-RS and/or SSB.
· FFS: whether the CSI-RS and/or SSB can be in another CC
· FFS: signaling details, e.g. RRC and/or MAC CE
Agreement
For SCell BFR
· Decide BFRQ solution for BFR on SCell with DL only first, PCell in FR1+FR2
· Above is to facilitate RAN1 discussion but not to prioritize certain scenarios




In this contribution, we discuss and provide our views on panel-specific ID for UL multi-beam operation, SCell beam failure recovery (BFR) procedure.
Panel-specific ID for UL multi-beam operation
Per RAN1#95 meeting, an identifier (ID) for indicating panel-specific UL transmission is agreed to be used. Per RAN1 Ad-Hoc 1901 meeting, the ID is further detailed to 4 possible alternatives which may be down-selected or merged. 
The purpose of the panel-specific ID lies in supporting synchronized information between gNB and UE about UE’s panel usage so that e.g., gNB is capable of assisting UE panels’ ON/OFF to facilitate various scheduling considerations. In addition, the motivation for UE reporting panel information lies in improving robustness and increasing efficiency of UL transmission. Apparently, grouping RS resource(s) or beam(s) in a panel basis manner can provide better information to the NW to identify robust resources or beams for transmission. UE may have part or only one active panel at a time due to the reason, such as power saving, capability limit etc. On the other hand, panel switching which may involve panel activation/deactivation leads to increased latency and signalling overhead. Additionally, as mentioned in RAN4 LS [1], it may take 2~3ms for a UE to activate a power-off panel. In that sense, a more robust and efficient UL panel-specific multi-beam procedure is be needed. 
[bookmark: _Toc534625422]More robust and efficient UL panel-specific multi-beam procedure for Rel-16 UL MIMO is needed.
In Rel-15, though UE panel and their usage are transparent to the network (That is, basically there is no definition on UE panel), the hint of UE panel can be revealed by associating it with SRS resource set. It can be considered that SRS resources in an SRS resource set correspond to different UL transmit resources or beams of the same panel (i.e., one resource or beam at a time unit per panel). Furthermore, it can be considered that each SRS resource set corresponds to a UE active panel. To allow panel-specific UL transmission between gNB and UE, and to keep spec. impact as small as possible, implicitly mapping SRS resource set ID to panel ID is a feasible approach. It was challenged that if SRS resource set ID is used as implicit panel ID for panel-specific UL transmission, it would be restricted in UL transmission. Additionally, panel indication may need to be extended for DL transmission as well. In that sense, one possible approach is to allow resource set IDs of different resource types to be interpreted as panel IDs.  Note that under beam correspondence assumption, applying either DL RS set ID or UL RS set ID as panel ID can uniquely indicate a panel in both DL and UL. No ambiguity will be introduced.
For Alt. 2 and Alt. 3, where the ID is associated with a reference RS resource (set) and assigned for a target RS resource (set) respectively, they seem like beam indication enhancement which may have an impact on TCI framework. For Alt. 4, it seems like the enhanced spatial relation information, rather than providing panel identification. As a result, associating panel ID implicitly with an RS resource set ID, which can be either DL or UL RS type, is preferred.
Under beam correspondence assumption DL RS resource set ID of Alt. 1 can be associated with the panel ID.
It is feasible that resource set ID of different resource types can be used as panel ID.
Support RS resource set ID as panel ID. That is consider SRS resource set ID in Alt. 1 and DL RS resource set ID under beam correspondence assumption.
[bookmark: _Hlk534623104]Synchronized panel information exchanged between gNB and UE can enable more efficient resource utilization. The synchronized panel information can be bilaterally provided, i.e., UE may report to gNB or gNB may indicate to the UE. If reporting panel information by UE, the content should include the status of activated/deactivated panels, where the decision is made by UE by considering UE capability, power consumption, MPE concern, etc. If indicating panel information to UE by gNB, the signalling should instruct UE of panel activation/de-activation where the decision takes into account gNB scheduling, beam block issue, or interference consideration, especially in FR2.
[bookmark: _Toc534666972]Supporting synchronized information between gNB and UE. The synchronized information includes panel activation/deactivation report if it is reported by UE. The synchronized information includes panel activation/deactivation instruction if it is signalled by gNB.
SCell beam failure recovery
So far, in the scope of SCell BFR, which channel to be used for BFRQ transmission is under discussion. PRACH/PUCCH/MAC-CE are all promising candidates supported by different companies. These BFRQ transmission candidates show different tradeoff in terms of latency, payload size, resource overhead, flexibility etc. Our understanding is that while all the candidates can be used as BFRQ transmission channel, a unified solution for all possible scenarios for SCell beam failure recovery is preferred.
To allow efficient beam failure recovery, new beam information should be carried in BFRQ transmission. In this way, a beam pair link can be considered as successfully recovered upon UE receives gNB response. This is also consistent with the design philosophy of Rel-15 BFR procedure for PCell and pSCell. One can argue that new beam information can be carried in secondary transmissions for release payload consideration. However, this would introduce additional latency which may not be easy to predict. Additionally, reporting new beam information after BFRQ would require additional discussion on SCell BFR, which is not favoured considering limited time unit allocation.
For efficient operation, BFRQ should include new beam information.
One of the main target for supporting SCell BFR is to allow recovering beam pair link for individually failed SCells. Thus, a UE can be configured with multiple SCells running BFR procedures. This introduces the possibility that more than 1 BFRQ may need to be transmitted at the same time. A BFRQ solution that allows carrying all failed SCell information, rather than doing it one-by-one is preferred.
BFRQ solution should consider the case that beam failure information of multiple SCells needs to be reported promptly.
To take the above observations into account in BFRQ solution design, we have the following proposal.
Support BFRQ solution that can carry new beam information for multiple failed SCells.
In Rel-15, a dedicated CORESET-BFR is used to differentiate between a normally received DCI or a gNB response DCI. However, it was debated that reserving a dedicated CORESET for rare-case event is not efficient. From our perspective, such overhead is worthy in Rel-15 design since it targets for PCell BFR, which should be as robustness as possible. However, with a robust PCell BFR mechanism at hands, it is questionable whether to invest such overhead again for SCells. In fact, we think such constraint can be moved from PHY to e.g., MAC. For example, introducing a DL MAC-CE for indicating successful reception of BFRQ.
[bookmark: _Hlk907003]The need for dedicatedly configured CORESET-BFR for individual SCell BFR procedure should be justified.
Conclusion
Based on the discussion and analysis above, we have the following observations and proposals
Observation 1	More robust and efficient UL panel-specific multi-beam procedure for Rel-16 UL MIMO is needed.
Observation 2	Under beam correspondence assumption DL RS resource set ID of Alt. 1 can be associated with the panel ID.
Observation 3	It is feasible that resource set ID of different resource types can be used as panel ID.
Observation 4	For efficient operation, BFRQ should include new beam information.
Observation 5	BFRQ solution should consider the case that beam failure information of multiple SCells needs to be reported promptly.
Proposal 1	Support RS resource set ID as panel ID. That is consider SRS resource set ID in Alt. 1 and DL RS resource set ID under beam correspondence assumption.
Proposal 2	Supporting synchronized information between gNB and UE. The synchronized information includes panel activation/deactivation report if it is reported by UE. The synchronized information includes panel activation/deactivation instruction if it is signalled by gNB.
Proposal 3	Support BFRQ solution that can carry new beam information for multiple failed SCells.
Proposal 4	The need for dedicatedly configured CORESET-BFR for individual SCell BFR procedure should be justified.
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