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1 	Introduction
In this paper we provide our view on the remaining issues of timing requirements for NR-U, including
· Unknown TCI switch
· MAC-CE based TCI state switch delay
· RRC based TCI state switch delay
2 [bookmark: Title][bookmark: DocumentFor]L1-RSRP measurement during unknown TCI state switch 
During the unknown TCI state switch, both for MAC-CE based and RRC-based, L1-RSRP measurement is considered for Rx beam refinement for the target TCI state in FR2. However, the L1-RSRP measurement is not required in R16 NR-U in FR1 and should be removed. 

[bookmark: _Ref47266257]Proposal 1: Remove L1-RSRP measurement from the requirement of unknown TCI state switch in NR-U. 
3 MAC-CE based TCI state switch delay
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)In the last meeting, the MAC-CE based TCI state switch has been updated in R15 (8.1.10.3 in 38.133) as the following:

It can be observed a mismatch between 8.10.3 and 8.10A.3, since the UE behavior in 8.10.3 was update in the last meeting regarding the time the UE shall be able to receive PDCCH with the old TCI state. Thus, it proposes to update UE behavior in 8.10A.3 accordingly, to align with the UE behavior in 8.10.3., regarding receiving PDCCH with the old TCI. 
[bookmark: _Ref47266259]Proposal 2: The UE shall be able to receive on the old TCI state until slot n+ + (THARQ ) / NR slot length, for MAC-CE based TCI state switch in NR-U.
According to the updated UE behavior in R15, it can be observed that UE is not required to stay in the old TCI after slot n+ + (THARQ ) / NR slot length. 
[bookmark: _Ref47622391]Observation 1: UE is not required to stay in the old TCI after slot n+ + (THARQ ) / NR slot length in R15. 

On the other hand, according to RAN1 spec, the UE applies the TCI activation command in the first slot that is after slot [image: ], the corresponding description in section 10.4 of 38.213 is attached for reference [2]: 
 (
For a CORESET other than a CORESET with index 0
,
 
if a UE is provided a single TCI state for a CORESET, or if the UE receives a MAC CE activation command for one of the provided TCI states for a CORESET, the UE assumes that the DM-RS antenna port associated with PDCCH receptions in the CORESET is quasi co-located with 
the one or more DL RS configured by the TCI state. 
For a CORESET with index 0, the UE expects that QCL-TypeD of a CSI-RS in a TCI state indicated by a MAC CE activation command for the CORESET is provided by a SS/PBCH block
-
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 is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and 
 is the SCS configuration for 
the 
PUCCH
. The active BWP is defined as the active BWP in the slot when the activation command is applied.
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[bookmark: _Ref47622394]Observation 2: UE applies the TCI activation command in the first slot that is after slot [image: ], in TS 38.213. 

In addition, after slot [image: ], UE will apply new TCI to perform fine time sycn. And the UE may still be able to received PDCCH with the new TCI, although the performance would be degraded due to the lack of SSB for fine time sync, when the new TCI is not in the activation list. 
[bookmark: _Ref47622396]Observation 3: UE will apply new TCI for fine time sync and may be able to received PDCCH with the new TCI, although the performance would be degraded due to the lack of SSB for fine time sync.

Since UE already applies the new TCI for fine time sync, we do not observe the benefit for forcing UE to go back to the old TCI, while introducing such new UE behavior and unnecessary restrictions will complicate UE implementation. Besides, the TCI triggering is controlled by network, and it can be triggered based on both of link quality and channel loading. Thus, it is unlikely UE with the new TCI will encounter more serious LBT loading issue than with the old TCI. 
[bookmark: _Ref47622368]Proposal 3: Since UE already applies the new TCI for fine time sync, UE shall not be forced to go back to the old TCI.
[bookmark: _Ref47266262]Proposal 4: UE may apply new TCI state with degraded performance upon LMAC,known exceeding LMAC,known,max or L2MAC,unknown exceeding L2MAC,unknown,max..
4 RRC based TCI state switch delay
 (
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.
)Regarding the UE behavior upon exceeding Lmax, the corresponding reply LS from RAN2 [1] as attached below for reference: 

According to the reply LS, existing R15 BFD & BFR mechanism are enough to trigger the beam failure, and thus new UE behavior and requirement are not needed to be specified.
[bookmark: _Ref47266265]Proposal 5: No need to specify the UE behavior upon L2RRC,unknown exceeding L2RRC,unknown,max.
5 Summary
In this paper, TCI requirements for NR-U have been discussed. We have the following observations and proposals:
Proposal 1: Remove L1-RSRP measurement from the requirement of unknown TCI state switch in NR-U.
Proposal 2: The UE shall be able to receive on the old TCI state until slot n+ + (THARQ ) / NR slot length, for MAC-CE based TCI state switch in NR-U.
Observation 1: UE is not required to stay in the old TCI after slot n+ + (THARQ ) / NR slot length in R15.
Observation 2: UE applies the TCI activation command in the first slot that is after slot [image: ], in TS 38.213.
Observation 3: UE will apply new TCI for fine time sync and may be able to received PDCCH with the new TCI, although the performance would be degraded due to the lack of SSB for fine time sync.
Proposal 3: Since UE already applies the new TCI for fine time sync, UE shall not be forced to go back to the old TCI.
Proposal 4: UE may apply new TCI state with degraded performance upon LMAC,known exceeding LMAC,known,max or L2MAC,unknown exceeding L2MAC,unknown,max.
Proposal 5: No need to specify the UE behavior upon L2RRC,unknown exceeding L2RRC,unknown,max.
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