[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 96-e 	R4-2011078
Electronic Meeting, 17 August – 28 August, 2020



Agenda item:	7.1.5.6
Source: 	Huawei, HiSilicon
Title: 	Discussion on Active TCI state switching for NR-U
Document for:	Discussion
1. Introduction
In last RAN#95e meeting the RRM requirements for active TCI state switching in NR-U were discussed with agreements captured in [1]. In this paper, we further present our views on the remaining issues. 
2. Discussion
Based on the discussion in the last RAN4#95e meeting, the agreements and remaining issues are listed as follows:
	UE behavior
RRC-based active TCI state switching
FFS: UE declares beam failure upon exceeding LRRC,known,max (for known state) and L1RRC,unknown,max or L2RRC,unknown,max (for unknown state)
Wait for the response to RAN4 LS (R4-2005365)
MAC-CE based active TCI state switching
Confirm that the UE shall stay in the old state upon exceeding LMAC,known,max (for known state) and upon exceeding L1MAC,unknown,max or L2MAC,unknown,max (for unknown state)
Note 1: if Rel-15 behavior is modified then the agreement can be updated
Note 2: the UE shall also stop the active TCI state switching procedure (as agreed in RAN4#93)
FFS: CSI-RS based L1-RSRP in MAC-CE based active TCI state switching requirements
Definitions
Tfirst-SSB is the time to the first SSB transmission occasion (“occasion” means the transmission is configured but may or may not come)




One of the remaining issues about active TCI state switching requirements is the UE behavior for the RRC-based TCI state switching. Whether UE needs to declare beam failure when exceeding the maximum number of unavailable occasions had been discussed for several meetings, and an LS [2] is sent out to other WGs to ask for the feedback. According the LS reply from RAN2 as shown below, it could be observed that no addition enhancement is needed.
	1. Overall Description:
RAN2 would like to thank RAN4 for the LS on UE declaring beam failure due to LBT failures during active TCI switching.

For RRC based TCI state switching failure, the UE will not be able to receive any reference signals associated with the new TCI state and the link quality will be declared to be below the configured threshold. The BFD and BFR mechanism specified in Rel-15 will then trigger BF and recovery actions. In other words, there is no additional enhancement needed regarding this case in Rel-16.

2. Actions:
To RAN4 group, RAN2 provides the below reply
NR Rel-15 BFD and BFR mechanism are enough to handle RRC based TCI state switching failure caused by DL LBT failures. No additional enhancement is needed for Rel-16.



However, from our understanding, there are still cases that the BFD and BFR mechanism may not work for the RRC-based TCI state switching. According to TS 38.213, if the resource list for BFD is configured and the RRC-based new TCI state is not involved, the BFD will not work on the new TCI state, which means UE may still try to switch to the new TCI state without termination.
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6	Link recovery procedures

A UE can be provided, for each BWP of a serving cell, a set [image: ] of periodic CSI-RS resource configuration indexes by failureDetectionResources or beamFailureDetectionResourceList and a set [image: ] of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList or candidateBeamResourceList for radio link quality measurements on the BWP of the serving cell. If the UE is not provided  by failureDetectionResources or beamFailureDetectionResourceList for a BWP of the serving cell, the UE determines the set [image: ] to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-State for respective CORESETs that the UE uses for monitoring PDCCH and, if there are two RS indexes in a TCI state, the set [image: ] includes RS indexes with QCL-TypeD configuration for the corresponding TCI states. The UE expects the set [image: ] to include up to two RS indexes. The UE expects single port RS in the set [image: ]. 




Observation 1: If the resource list for BFD is configured and the new TCI state configured by RRC is not involved, the BFD will not work on the new TCI state.
Therefore, it better to make sure that the new TCI states configured by RRC will always be included in the resource list for BFD in NR-U.
Observation 2: It should be guaranteed that the new TCI state configured by RRC will always be included in the resource list for BFD in NR-U.
Therefore, even if exceeding exceeding LRRC,known,max (for known state) and L1RRC,unknown,max or L2RRC,unknown,max (for unknown state), no specific UE behaviour is needed provided that the new TCI state is configured for BFD.
Proposal 1: No specific UE behaviour is needed provided that the new TCI state is configured for BFD upon exceeding LRRC,known,max (for known state) and L1RRC,unknown,max or L2RRC,unknown,max (for unknown state).
As analysed above, there is no requirements if the new TCI state is not configured for BFD. 
Proposal 2: There is no requirements if the RS of the target TCI state is not configured for BFD. 
Also, we capture the proposal in the accompanied CR to address the issue [4].

3. Conclusions
Observation 1: If the resource list for BFD is configured and the new TCI state configured by RRC is not involved in, the BFD will not work on the new TCI states.
Observation 2: It should be guaranteed that the new TCI state configured by RRC will always be included in the resource list for BFD in NR-U.
Proposal 1: No specific UE behaviour is needed provided that the new TCI state is configured for BFD upon exceeding LRRC,known,max (for known state) and L1RRC,unknown,max or L2RRC,unknown,max (for unknown state).
Proposal 2: There is no requirements if the new TCI state is not configured for BFD. 
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