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1 Introduction
In this meeting, we will provide our view regarding to QCL and RRM impact, the WF[1] in last meeting is as follows:
	· RAN4 will further discuss the QCL definition update based on RAN1 agreements
· RAN4 will specify the TRP specific BFR including requirements for BFD, CBD and BFRQ assuming 2 BFD-RS sets in mTRP operations


2 TCI chain update
In legacy Rel-15/16, only DL TCI state switching is applied, therefore, we have the definition of TCI chain. However, In Rel-17, Unified TCI framework is introduced, and there are TCI state chain for both DL and UL. Therefore, we suggest to update the TCI chain concept for Rel-17. It’s not kind of update of QCL definition, while it’s update for TCI chain.
Proposal 1: For Rel-17, TCI chain needs to be defined for DL/UL TCI state separately.
For DL, In Rel-17, inter-cell beam management(BM) are also discussed in RAN1:
	Agreement
On Rel.17 beam indication enhancements for inter-cell beam management, the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) applies to:
· The channels and signals as for intra-cell beam management except for non-UE dedicated channels/signals 
· For the aforementioned applicable channels and signals, SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI, or an indirect/direct QCL reference for UL TCI (in case of separate DL/UL TCI)
· Note: When RS X is an indirect QCL reference of a target channel, there exists at least one other source signal on the QCL chain between RS X and the target channel. Here, Rel-15/16 QCL rule is reused by replacing SSB with SSB associated with a physical cell ID different from that of the serving cell



For inter-cell BM, SSB associated with a different PCID can be used as the source RS in the TCI chain for inter-cell BM, which is different from the serving cell TCI chain. Therefore, we prefer to add SSB associated with a different PCID in the DL TCI chain as well.  DL TCI chain can apply for separate DL TCI state or joint TCI state switching.
Proposal 2: For DL TCI chain, SSB associated with a different PCID is added as a source RS.
Proposal 3: DL TCI chain can apply for separate DL TCI state or joint TCI state switching.
The modification is as follows, which is submitted as a draftCR in [2]:
	3.6.7	Applicability of QCL
For the requirements specified in this version of the specification for TCI state switching, a reference signal is considered to be QCLed to another reference signal if it is in the same TCI chain as the other reference signal, provided that the number of Reference Signals in the chain is no more than 4. It is assumed there is single QCL type per TCI chain.
A TCI chain consists of an SSB, and one or more CSI-RS resources, and the TCI state of each Reference Signal includes another Reference Signal in the same TCI chain. 
DMRS of PDCCH or PDSCH is QCLed with the reference signal in its active TCI state and any other reference signal that is QCLed, based on above criteria, with the reference signal in the active TCI state.
For the requirements specified in this version of the specification for separate DL TCI state or joint TCI state switching, a reference signal is considered to be QCLed to another reference signal if it is in the same DL TCI chain as the other reference signal, provided that the number of Reference Signals in the chain is no more than 4. It is assumed there is single QCL type per DL TCI chain.
A DL TCI chain consists of an SSB, and one or more CSI-RS resources, or SSB associated with a different PCID, and the TCI state of each Reference Signal includes another Reference Signal in the same DLTCI chain. 
DMRS of PDCCH or PDSCH is QCLed with the reference signal in its active TCI state and any other reference signal that is QCLed, based on above criteria, with the reference signal in the active TCI state.



For UL TCI state switching, SSB, SRS or CSI-RS will be considered as source RS in the UL TCI chain. UL TCI chain will be used for UL spatial relation switching. A similar way can be defined:
	3.7.x Applicability of UL spatial relation 

For the requirements specified in this version of the specification for separate UL TCI state switching, a reference signal is considered to provide reference for determining UL spatial relation for another reference signal if it is in the same UL TCI chain as the other reference signal, provided that the number of Reference Signals in the chain is no more than 4. 
A UL TCI chain consists of an SSB, and one or more CSI-RS resources, or SRS, and the TCI state of each Reference Signal includes another Reference Signal in the same ULTCI chain. 



Proposal 4: For UL TCI chain, SSB, SRS or CSI-RS will be considered as source RS in the UL TCI chain. the number of Reference Signals in the chain is no more than 4. 
3 TRP specific BFR
In last meeting, it’s agreed that TRP specific BFR requirement needs to be studied:
	RAN4 will specify the TRP specific BFR including requirements for BFD, CBD and BFRQ assuming 2 BFD-RS sets in mTRP operations



For TRP-specific BFR, it has been agreed that the UE PHY layer reports to the MAC layer that beam failure happens for a given TRP when estimated hypothetic BLER, Qout,LR, is above a threshold for all measured BFD RS(s) in the BFD RS set corresponding to that TRP. Some RAN1 agreements are as follow:
	RAN1 agreement:
Agreement
The maximum number of BFD-RS resources per set is a UE capability, including a possible candidate value of 1 in Rel.17. 
Agreement
Support the following BFD-RS configurations in Rel.17 for UEs with one activated TCI state per CORESET:
· Explicit configuration of BFD-RS resources in BFD-RS set k, k = 0, 1
· FFS: CORESETs with more than 1 activated TCI state.
Agreement
To associate BFD-RS set k and NBI-RS set j
· Alt-1: 1-to-1, fixed in spec
· Whether NBI-RS configuration is mandatory is separate discussion

Conclusion
TRP -specific BFR for the case of CORESET with 2 TCI states is not supported in Rel-17.



Different from cell-specific BFD, there are at most two BFD-RS sets and one BFD-RS set will be configured for one TRP.  Since it’s still under discussion that whether UE can support simultaneous reception from two TRP, we can define delay requirement for BFD assuming that UE will perform BFD in TDM manner for the two TRPs firstly.
Proposal 5: For TRP-specific BFD, delay requirement is defined assuming that UE will perform BFD in TDM manner.
Therefore, the measurement delay will be scaled by the number of BFD-RS sets. Currently, there are at most two BFD-RS sets defined in RAN1.
Proposal 6: For TRP-specific BFD, measurement delay will be scaled by the number of BFD-RS sets.
For CBD, since BFD-RS and NBI-RS are one to one mapping, the same assumption and requirement can be assumed.
4 LS discussion
In last meeting, there is a LS[3] sent from RAN1:
	For implicit BFD RS based on a CORESET with two activated TCI states, RAN1 has agreed that how to calculate radio link quality for RLM /BFD is up to RAN4 discussion. 
Two options have been discussed in RAN1: 
· Option 1: For a CORESET with two activated TCI states, two RS indexes are included in (as two BFD RS resources). Otherwise, UE follows the Rel-15/16 specification for BFD
· Option 2: For a CORESET with two activated TCI states, UE evaluates the RLM/BFD based on single hypothetical PDCCH BLER for the CORESET



This issue is related to non-transparent SFN transmission scheme RAN1 defined in Rel-17 for HST and URLLC scenarios. To facilitate T/F tracking and beam selection at the UE, RAN1 has agreed to support two TCI state configurations per CORESETs, where each TCI corresponds to one beam / TRP from TRPs transmitting in SFN. In case BFR is used with implicit selection of RS for BFD,  the issue is how to measure BFD RS for BLER calculation. 
Both option 1 and option 2 will use the RS from two TCI states. The difference is that for option 1, two BLER will be calculated for each RS and the worse one will be used to compared with the BFD threshold. For option 2, the two RS will be combined first and then generate a single BLER. How to  combine the Rs is up to UE’s implementation.
From our understanding, since it’s SFN transmission, option 2 seems to be more reasonable. Therefore, we propose to support option 2.
Proposal 7: For a CORESET with two activated TCI states, UE evaluates the RLM/BFD based on single hypothetical PDCCH BLER for the CORESET.
5 Conclusion
In this contribution, we provide our views:
Proposal 1: For Rel-17, TCI chain needs to be defined for DL/UL TCI state separately.
Proposal 2: For DL TCI chain, SSB associated with a different PCID is added as a source RS.
Proposal 3: DL TCI chain can apply for separate DL TCI state or joint TCI state switching.
Proposal 4: For UL TCI chain, SSB, SRS or CSI-RS will be considered as source RS in the UL TCI chain. the number of Reference Signals in the chain is no more than 4. 
Proposal 5: For TRP-specific BFD, delay requirement is defined assuming that UE will perform BFD in TDM manner.
Proposal 6: For TRP-specific BFD, measurement delay will be scaled by the number of BFD-RS sets.
Proposal 7: For a CORESET with two activated TCI states, UE evaluates the RLM/BFD based on single hypothetical PDCCH BLER for the CORESET.
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