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1 Agreements and way forward

1.1 Sub-topic 1-1: Requirements and Scenarios
Issue 1-1-1: Requirements to be defined
Agreements: 

· Define DL TCI state switch requirements. UL TCI state switching, and UL spatial relation info switch are not in the scope of the WI.

Issue 1-1-2:  Scenarios to be considered w.r.t Intra-cell/Inter-cell multi-TRP

Agreements: 

· Follow conclusion from thread 211.
Issue 1-1-3:  Scenarios to be considered w.r.t single DCI/multi-DCI.     

Agreements: 

· Follow conclusion from thread 211. 
1.2 Sub-topic 1-2: TCI state switching requirements 
Issue 1-2-1: Assumptions for dual TCI state switching

Issue 1-2-1-1: Dual TCI state switching requirements shall be based on
Agreements: 

· Rel-15/Rel-16 TCI framework 
Issue 1-2-1-2:  Can the TCI switch is assumed to be independent on each RX chain?

Agreements: 

· For each of the two TCI states, the TCI state switch is assumed to be independent
· FFS on the definition/scope of “independency.”
Issue 1-2-2:  Switch command for dual TCI state switch

Issue 1-2-2-1: When two TCI states are switched simultaneously, assumption on the switch commands  

Agreements: 

· Wait for conclusion on scenarios in other thread w.r.t sDCI vs mDCI.  

Candidate options for next meeting:

·   Option 1 (Vivo, Huawei): requirements are defined for following modes of switching 

· Two DCI one for each TCI state (PDSCH multiple DCI)

· Two MAC CE one for each TCI state (PDCCH non-SFN)

· One DCI for two TCI states (PDSCH single DCI)

· One MAC CE for two TCI states (PDCCH SFN)
· Other options not precluded
Issue 1-2-2-2: TCI state switch scenarios to be considered    

Agreements: 

· Waiting for the scenario’s conclusion in other thread w.r.t sDCI vs mDCI
· FFS on the definition of dual TCI state switching. Companies are requested bring their views to next meeting
Candidate options for next meeting:

· Proposal 1 (Xiaomi):

· 1, Single TCI state to Dual TCI state within one MAC CE

· 2, Single TCI state to Dual TCI state with two MAC CE

· 3, Dual TCI state within one MAC CE to Single TCI state

· 4, Dual TCI state with two MAC CE to Single TCI state

· 5, Dual TCI state with one MAC CE to Dual TCI state with two MAC CE

· 6, Dual TCI state with two MAC CE to Dual TCI state with one MAC CE

· 7, Dual TCI state with one MAC CE to Dual TCI state with one MAC CE

· 8, Dual TCI state with two MAC CE to Dual TCI state with two MAC CE

· Proposal 2 (Huawei): The definition of dual TCI state switch shall be clarified considering following cases:

· Single TCI to dual TCI

· Dual TCI to single TCI

· Dual TCI with changes of both QCL Type D RSs

· Dual TCI with change of only one of QCL type D RS.
· Other proposals not precluded
Issue 1-2-2-3: If the proposal 1 to issue 1-2-2-2 is acceptable, can the following proposal be acceptable.    

Agreements: 

· Wait for conclusion on issue 1-2-2-2. 
Candidate options for next meeting: 

· Proposal 1 (Xiaomi): For scenario 1, 3, 7 as one MAC CE is used before and one MAC CE is used after the TCI state switching, the legacy MAC CE based delay requirement apply

· Proposal 2 (Xiaomi): For scenario 8, the legacy TCI state switching delay requirement will be used for each TCI state switching.

· Proposal 3 (Xiaomi): The MAC CE processing time will need to be further considered in certain scenario as the 2nd MAC CE comes within the 1st MAC CE processing time
Other proposals are not precluded
Issue 1-2-3: Known condition
Issue 1-2-3-1:  When two TCI states are switched simultaneously, known condition for the TCI states is:   
Candidate options for next meeting:

· Option 1: For sDCI framework, TCI state pair can be either both known or both unknown  

· Option 2: Dual TCI states are independent, and each of the TCI state can be known or unknown. The definition of known/unknown for individual TCI state can follow R15/R16 definition.  

· Option 3: Following conditions shall be considered for the known conditions:

· The UE has sent at least one L1-RSRP report for the target TCI states before the TCI state switch command where the associated QCL type D RSs are reported within one group configured by groupBasedBeamReporting-r17. 

· The associated QCL type D RSs in target TCI states satisfy the conditions that the RSs are received from different panels, where the conditions shall follow RF conclusion.

· Option 4: any other option, please specify

Issue 1-2-4: Delay requirements:

Issue 1-2-4-1:  Requirements are specified for following cases only. Do you agree with below proposals?    

Candidate options for next meeting:


· Proposal 1 (Vivo): For DCI based switching, only known TCI state switching requirement are defined

· Proposal 2 (Vivo): For MAC-CE based dual TCI states switch, requirements for both known and unknown conditions are specified
· Other proposals are not precluded
Issue 1-2-4-2: Does the cross-panel switch time needs to be defined.     

Agreements: 

· RRM not to define additional TCI state switching delay for cross panel TCI state switching. If RF session achieves a new conclusion on panels ON/OFF switch time, RRM session may revisit the issue if required. 
Issue 1-2-4-3: TCI state switch delay requirements

Candidate options for next meeting:

· Option 1 (Vivo): for known TCI state, reuse legacy requirements. For unknown state, legacy TCI states switch delay requirements are enhanced for UE with multi-Rx chain 

· Option 2 (Intel): For dual TCI state switch, the legacy Rel-15/16 TCI state switch delay requirement can be reused

· Option 3(MTK): Legacy TCI states switch delay requirements are reused for UE with multi-Rx chain

· Option 4 (Nokia): Enhancements on L1 RSRP delays should be reflected on TCI state switch delay

· Option 5 (LGE): Further study UE behavior in case one of the TCI states is unknown for dual TCI state switching

· Option 6: Other proposals are not precluded.

Issue 1-2-5:  Time frequency tracking requirements
Issue 1-2-5:  Time frequency tracking requirements    

Candidate options for next meeting: 

· Option 1: UE with multi-Rx chain should track timing/frequency independently for each TCI state when dual TCI states are activated.

· Option 2: Other proposals are not precluded.
1.3 Sub-topic 1-3: TCI state list update requirements
Issue 1-3-1: TCI state pools  

Candidate options for next meeting:

· Option 1: Independent candidate TCI state pool for each Rx chain/panel. Then the TCI state switching is only allowed within one candidate TCI state pool, cross-pool switching is not allowed. 

· Option 2: Cross pool switching is allowed, i.e., the target TCI state can be in any pool, same of different with the pool of current TCI state, i.e., each TCI state switching can be within panel/Rx chain or cross panels/Rx chains.

· Other options not precluded 

Issue 1-3-2: Active TCI state list update requirements   

Candidate options for next meeting:
· Proposal 1: RAN4 to discuss the active TCI states requirements for any change to the set of active TCI states used for simultaneous reception, i.e., requirements for:

· addition of an active TCI state to the set of active TCI states for simultaneous reception,

· removal of an active TCI state from the set of active TCI states for simultaneous reception,

· switching/replacement of an active TCI state in the set of active TCI states for simultaneous reception
· Other proposals not precluded 
Issue 1-3-3: Other proposals   

Candidate options for next meeting:

· Proposal 1: The new RRM requirements (e.g., measurement or beam management 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 entire measurement or evaluation period.

· Proposal 2: RAN4 to define the necessary UE behaviour and measurement requirements for simultaneous reception when the set of active TCI states changes during the measurement or evaluation period, e.g., when:

· A new active TCI state is added,

· An active TCI state is removed,

· An active TCI state is switched/replaced. 

· Proposal 3: RAN4 to discuss and decide on how to differentiate in the specification the set of active TCI states which can be used for simultaneous reception from other active TCI states which cannot be used for simultaneous reception.
· Other proposals not precluded
