Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk115097167][bookmark: _GoBack]m3GPP TSG-RAN WG4 Meeting # 104bis-e						  R4-2215815
Electronic Meeting, October 10 – October 19, 2022
Agenda Item:	6.8.3.3
Source: 	OPPO
Title: 	Discussion on L1 enhancement for FR2 Scell activation delay reduction
Document for:	Approval
1	Introduction
A WF on Rel-18 FR2_multiRX_DL was approved in RAN4#104 meeting [1]. 
In this contribution, we further discuss TCI state switching realted RRM requirements for FR2 multi-Rx reception of the WI NR_FR2_multiRX_DL [2].
	· Enhanced RRM requirements:
· The following requirements should be studied and specified if necessary:
· L1-RSRP measurement delay   
· L3 measurement delay (both cell detection delay and measurement period can be considered)
· The starting point is the enhancements related to L1-RSRP measurement enhancements
· RLM and BFD/CBD requirements Scheduling/measurement restrictions
· TCI state switching delay with dual TCI
· Receive timing difference between different directions (different QCL Type D RSs)
· NOTE: The case of single TCI is handled as a second priority. Additional aspects related to single TCI can be further revisited.


2	Discussion
As background, different implementation scenarios are considered at the UE. Single-TCI reception on different beams has been supported by the RAN1 specifications since Rel-15 via the Type I codebook, which could be achieved at the UE with either a single panel or multiple panels. Alternatively, dual TCI operation can be combined with the Rel-17 mTRP framework even if the base station is actually deployed as a single TRP. Dual TCI is assumed to be high priority in this WI.
	Issue 1-3-1-1: Independent TCI switching for dual TCIs for multi-Rx chain UE
· Proposals
· Option 1: Each TCI switching per RX chain is assumed to be independent in aspect of TCI switching delay. RAN4 to study if Rel-17 TCI switching delay requirements can be applicable as Rel-18 UE requirements with multi-RX chains.
· Option 2: RAN4 to study if a UE with multiple RX chains tracks time and frequency per TCI when dual TCIs are activated per RX chain.
· Option 3: RAN4 to discuss the requirements for any change to the set of active TCI states used for simultaneous reception, e.g., active TCI state switching within this set.
Issue 1-3-1-2:  TCI framework for dual TCIs
· Proposals
· Option 1: Dual TCI state switching delay requirements shall base on Rel-15/16 TCI framework.
· Option 2: To define requirements for TCI switching delay with dual TCI, both R15/R16 TCI framework and R17 TCI framework, i.e., unified TCI, are considered for UE supporting multi-Rx chain simultaneous reception.
Issue 1-3-1-4: Inside-panel TCI state switching and cross-panel TCI state switching
· Proposals
· Option 1: FFS Except for the consideration of reduction of Rx beam number, considering inside-panel TCI state switching and cross-panel TCI state switching are both possible, so additional panel/RF chain switching time should be considered within the TCI state switching latency for the case of cross-panel TCI state switching.
Issue 1-3-1-5: Whether number of active TCI states can be larger than the UE capability for simultaneous reception
· Proposals
· Option 1: FFS RAN4 to discuss whether there is an issue when the number of active TCI states is larger than the UE capability for simultaneous reception.
Issue 1-3-2: Known/unknown conditions for TCI state switching for multi-Rx chain
· Proposals
· P1: Study whether TCI state switching delay can be modified or not for multi Rx chain UE, e.g. how to evaluate known/unknown condition by using multi Rx chain, how to define TCI state change delay by the cases that dedicated Rx chain is used, partial Rx chains are used, or all Rx chains are used.
· P1a: For MAC-CE based TCI state switch delay with unknown target TCI state, the reduction on switch delay requirements can be considered (i.e. consider the improvement of TL1-RSRP with multiple simultaneous reception)
· P1b: For dual TCI state switching delay requirements, which scenarios of triggering, known/unknown TCI state and TCI association to different PCI could be considered and clarified.
· P1c: Discuss the known conditions of dual TCI and discuss whether to define requirements for unknown dual TCI state switch.
Issue 1-3-3: Enhancement for TCI state switching delay requirements
· Proposals
· P1: For dual TCI state switch, the legacy TCI state switch delay requirement can be reused
· P2: The new RRM requirements defined for simultaneous measurements and procedures on two chains need to apply, provided the corresponding active TCI states are configured and used for simultaneous reception during the measurement or evaluation period.
· P3: The legacy TCI state switching delay requirement can apply for each RX beam


To satisfy simultaneous reception of different directions/Rx beam with different QCL TypeD RSs, RAN4 needs to define TCI state switching delay with dual TCI. Whether one TCI state switch requires one panel adjustment or multiple panels adjustment, is still under discussion in RF session. From UE implementation perspective，both inside-panel TCI state switching and cross-panel TCI state switching could be possible. The impact on RRM requirements due to different UE implementation, needs to be studied.
Observation 1: The RRM impact of inside-panel TCI state switching and cross-panel TCI state switching due to different UE implementation needs to be studied.
If each TCI state switching per RX chain is assumed to be independent, the dedicated Rx chain is used per TCI. In this case, the legacy TCI state switch delay requirement with single Rx can be used as baseline. 
For the case partial Rx chains are used, or all Rx chains are used, the TCI state switching may need additional panel or RF chain adaption time.
Observation 2: For the case of cross-panel TCI state switching, additional panel/RF chain switching time needs to be evaluated.
Since unified TCI is not jointly considered with mTRP in RAN1 and it will be considered in Rel-18 MIMO. Thus, this WI in RAN4 should base on R15/R16 TCI state framework. RAN4 can study if Rel-17 TCI switching delay requirements can be applicable as Rel-18 UE requirements with multi-RX chains at later phase.
Proposal 1: Dual TCI state switching delay requirements shall base on Rel-15/16 TCI framework.
The triggering conditions of dual TCI switch should be considered, e.g., one single RRC or MAC-CE triggered dual TCI switching, or different DCI triggered dual TCI switching. Whether TCI states are both known or unknown could also be considered. In addition, in R17 MIMO TCI associated to non-serving cell TRP was also discussed. Whether dual TCI associated to different PCI also needs to be decided.
Proposal 2: For dual TCI state switching delay requirements, the followings can be discussed:
· the scenarios of different trigger events, e.g., 1 or 2 MAC-CE, 1 or 2 DCI
· whether to update the definition of known/unknown TCI state 
· whether TCI association to different PCI is allowed
3	Conclusion
Observation 1: The RRM impact of inside-panel TCI state switching and cross-panel TCI state switching due to different UE implementation needs to be studied.
Observation 2: For the case of cross-panel TCI state switching, additional panel/RF chain switching time needs to be evaluated.
Proposal 1: Dual TCI state switching delay requirements shall base on Rel-15/16 TCI framework.
Proposal 2: For dual TCI state switching delay requirements, the followings can be discussed:
· the scenarios of different trigger events, e.g., 1 or 2 MAC-CE, 1 or 2 DCI
· whether to update the definition of known/unknown TCI state 
· whether TCI association to different PCI is allowed
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