3GPP TSG-RAN WG4 Meeting # 105												R4-2220063
Toulouse, France, November 14th – November 18th, 2022

Agenda item:			8.8.3.5
Source:	Moderator (Ericsson) 
Title:	Topic summary for [105][217] FR2_multiRx_RRM_part3
Document for:	Information
Introduction
This document summarises multi-rx chain active TCI state switching contributions submitted to AI 8.8.3.5 of RAN4#105. Due to limited time during the meeting, priority of the discussion shall be to align views on the scope at least. With this in mind, following are suggested for discussion during meeting.
List of candidate target of discussions for this topic. 
· 1st round: Issues: 1-1-1, 1-1-2, 1-1-3, 1-2-1, 1-3-1, 1-4-1, 1-3-2, 1-4-2
· 2nd round: Issues: 1-4-3 and 1-4-4, subtopic 1-5, 1,6, 1-7.
Topic #1: FR2_multiRx_RRM_part3 (8.8.3.5	TCI state switching requirements)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218170

	Apple
	Proposal 1: RAN4 should investigate if there are implementation constraints in dual TCI switching and if so, whether to allow some additional delay.
Proposal 2: For dual TCI state switching, it is proposed:
•	For the (known, known) and (unknown, unknown) combinations, the legacy TCI state switching delay is expected to be reused, subject to further investigation of Proposal 1.
•	For the (known, unknown) combination, the legacy TCI state switching delay can be further reduced.

Proposal 3: It is proposed to discuss and decide UE behavior in case the UE does not support the two configured target TCI states simultaneously.

	R4-2218590

	Xiaomi

	Proposal 1: To agree on the following options as:
·   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)
Observation 1: For MAC-CE based switching, scenario 1 and 2 is the switching from single TCI to dual TCI and scenario 3 and 4 is the reverse direction of switching for scenario 1 and 2.
Observation 2: For MAC-CE based switching, scenario 5 and 6 should be ignored.
Observation 3: For MAC-CE based switching, scenario 7 and 8 are for PDCCH non-SFN and PDCCH SFN respectively.
Observation 4: For scenario 1, if the target TCI state are both known, the legacy MAC-CE based TCI state switch delay requirement for known condition can be applied.
Observation 5: For scenario 1, if one of or both the target TCI state is un-known, then the legacy TCI state switch delay requirement for un-known condition applies.
Observation 6: For scenario 2, the legacy switching requirement for each RX chain should apply and for scenario 3 and 4, the legacy switching requirement can apply.
Observation 7: For scenario 7, similar conclusion of scenario 1 can apply.
Observation 8: For scenario 8, the legacy switching requirement for each RX chain should apply.
Proposal 2: To agree on the below table for requirements and scenarios:
	Original TCI state
	Target TCI state
	Requirement

	Single TCI
Dual TCI for PDCCH SFN
	Dual TCI for PDCCH SFN both known
	Legacy known requirement apply

	
	Dual TCI for PDCCH SFN one or both un-known
	Legacy un-known requirement apply

	Single TCI 
Dual TCI for PDCCH non-SFN
	Dual TCI for PDCCH non-SFN 
	Legacy requirement for each RX chain apply

	Dual TCI for PDCCH SFN 
Dual TCI for PDCCH non-SFN
	Single TCI 
	Legacy requirement apply




	R4-2218742

	MediaTek Inc.

	Proposal 1: In R18 multi-Rx WI, to only define the requirement for the case “Two DCI one for each TCI state (PDSCH multiple DCI)”.
Observation 1: For dual TCI state switching, network does not completely know which panels are involved. E.g. The following two cases are the same from network side but different from UE side.
· Switch from “TCI state #0 on panel A & TCI state #1 on panel B” to “TCI state #2 on panel A & TCI state #1 on panel B”
· Switch from “TCI state #0 on panel A & TCI state #1 on panel B” to “TCI state #1 on panel A & TCI state #2 on panel B”
Proposal 2: For known and unknown condition of TCI state in R18 multi-Rx, the legacy R15/R16 requirement can be reused.
Proposal 3: For detectable condition, all RSs in the same TCI chain for the target TCI state should remain detectable during the entire measurement/switch period.

	R4-2218779

	vivo

	Proposal 1: For MAC CE based dual TCI states switch, following scenarios can be considered.
· Dual TCI states to dual TCI states
· SFN PDCCH to SFN PDCCH, PDCCH repetition to SFN PDCCH: the activation delay for the target dual TCI states activated by MAC CE to be ready for reception. It includes the case where only one TCI state is changed.
· SFN PDCCH to PDCCH repetition, PDCCH repetition to PDCCH repetition: the activation delay for one of the target TCI sates activated by MAC CE to be ready for reception. The activation delay could be the same as in legacy requirements. FFS if another MAC CE for PDCCH repetition is received during switching time for previous MAC CE activated TCI state switch.
· Single TCI states to dual TCI states
· Single PDCCH to SFN PDCCH: the activation delay for the target dual TCI sates activated by MAC CE to be ready for reception. It includes the case where only one new TCI state is added.
· single PDCCH to PDCCH repetition: the activation delay for at least one of the TCI states is ready for reception. The legacy requirements can be reused. FFS if another MAC CE activated TCI for PDCCH repetition is received during switching time for previous MAC CE activated TCI state switch.
· Dual TCI states to single TCI state
· SFN PDCCH to single PDCCH, PDCCH repetition to single PDCCH: the activation delay for the target single TCI state is ready for reception. The legacy requirements can be reused. FFS if target single TCI state is one of the dual TCI states.
Proposal 2: For UE with multi-Rx chain, it should track timing/frequency independently for each TCI state when dual TCI states are activated.
Proposal 3: For DCI based dual TCI states switch, the requirements should be specified for both TCI sates is known.
Proposal 4: For DCI based dual TCI states switch delay, legacy requirements can be used as baseline except it is for dual TCI state switch.
Proposal 5: For MAC-CE based dual TCI states switch, requirements are specified for both known and unknown conditions for each TCI state of the dual TCI states.
Proposal 6: Known/unknown conditions for dual TCI state switch can be defined as follows.
The TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of active TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least one L1-RSRP report that the target dual TCI states are reported within one group configured by groupBasedBeamReporting-r17 before the TCI state switch command 
-	The TCI state remains detectable during the TCI state switching period
-	The SSB associated with the TCI state remain detectable during the TCI switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.
Proposal 7: For active TCI state list update, requirements for addition of dual TCI states should be specified. 
Proposal 8: For active TCI state list update for addition of a new dual TCI states, legacy requirements can be used as baseline.

	R4-2218981

	OPPO

	Proposal 1: Focus on simultaneous dual TCI states switching firstly. FFS the transition of two TCI states and one TCI state.
Proposal 2: The requirements are defined for following scenarios of simultaneous dual TCI states switching.
· Case 1: Two DCI triggering: each DCI for each TCI state
· Case 2: Two MAC CE triggering: each MAC CE for each TCI state
· Case 3: One DCI triggering two TCI states switching 
· Case 4: One MAC CE triggering two TCI states switching
Proposal 3: The definition of known/unknown for individual TCI state can follow R15/R16 definition.  
Proposal 4: Follow the following principles for defining dual TCI state switch delay requirements:
· For case 1 and 2 that each TCI state is changed by independent procedure with different triggering commands, legacy requirements for each TCI state switching delay can be reused. 
For case 3 and 4 that the same command triggers dual TCI state switching, additional uncertainty time should be considered based on the legacy single TCI state switching delay.

	R4-2219242

	Huawei, HiSilicon

	Observation 1: Multiple DCI is also import to be considered for Non-ideal backhaul scenario when UE is capable of multi RX chain. 
Observation 2: For multiple DCI case, it is possible that gNB commands the TCI switching for only one of the TRP or the TCI switching for two TRP can be scheduled simultaneously.
Observation 3: From TCI switching requirement perspective, the only difference could be the QCL source of TCI for inter-cell is the SSB with additional PCI.
Proposal 1: From gNB configuration perspective, each of two TCI states can be configured independently. From TCI state switching perspective, whether UE can perform two TCI state switching independently depends on the conditions under discussion in RRM and RF (e.g. known conditions, AoA separation)
Proposal 2: Dual TCI state switching refers to the case when two active TCI states with QCL typeD for simultaneous reception of PDCCH/PDSCH are involved before and/or after TCI switching command.
Observation 4: The known conditions for dual TCI states switching serve following purpose:
1. UE knows the beam pair of the target TCI states and no need to perform L1-RSRP measurement 
2. The configured two TCI states can be simultaneously received by UE. 
Observation 5: Based on legacy requirements, even the two TCI states can fulfill the known conditions, it is still possible that the indicated two TCI states cannot be received by a UE simultaneously which is up to UE implementation to handle the case, and the behavior cannot be verified.
Proposal 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.
Proposal 4: The detailed requirements for dual TCI switching can be discussed after the scope of dual TCI switching is clarified.
Proposal 5: RAN4 to discuss the active TCI state list update delay considering dual TCI state based on Activation/Deactivation of UE-specific PDSCH TCI state described in RAN2 spec.

	R4-2219743

	Nokia, Nokia Shanghai Bell

	Observation 1: Existing RAN4 requirements do not consider TCI state switching with multiple TCI indication, e.g. DCI indication of 2 TCI states, or MAC CE indication of 2 TCI states.
Proposal 1: RAN4 to consider at least the following scenarios for the definition of TCI state switch for UEs supporting multi Rx:
a. Dual PDCCH TCI state indication using MAC CE
b. Dual PDSCH TCI state indication using single DCI
Observation 2: It is not clear the impact of multi RX on the requirements for indicating 2 PDSCH TCI states using 2 DCIs if both switching commands overlap in time.
Proposal 2: RAN4 to evaluate if the requirement impact for dual PDSCH TCI state indication using multiple DCI.
Observation 3: The use of multiple Rx chains is not necessarily helping on the conditions for a target TCI state to be known or unknown.
Proposal 3: Reuse existing conditions for known/ unknown TCI state for multi Rx chain capable UEs.
Proposal 4: RAN4 to evaluate how the known conditions for TCI switching can be updated for the case of simultaneous indication of two TCI states.
Proposal 5: Whether to define DCI-based TCI state switching requirements for both known and unknown conditions remain open until R17 agreements are in place.
Observation 4: TCI state switch delay depends on TL1-RSPR_Measurement_Period_SSB and TL1-RSRP_Measurement_Period_CSI-RS
Proposal 6: Enhancements on L1 RSRP delays should be reflected on TCI state switch delay.
Proposal 7: RAN4 follow RAN1 defined procedures for TCI state pools
Proposal 8: RAN4 follow RAN1 defined procedures for active TCI state list update and R17 defined requirements.

	R4-2219950
	Ericsson
	· Proposal 1 (dual TCI condition in the RRM requirements for simultaneous reception): The new RRM requirements (e.g., measurement or beam management requirements) defined for simultaneous reception shall apply, provided the following TCI-related condition holds:
· The RS resources are configured in the two corresponding active TCI states, and the set of the two active TCI states shall not change during the entire period (e.g., measurement period, evaluation period, etc.).
· The condition is to be added in the respective requirements.

· Proposal 2 (dual TCI condition in the RRM requirements for simultaneous reception): The requirements do not apply when any change (e.g., switching or going to a single active TCI state) occurs to the set of two active TCI states associated with a simultaneous reception of two RSs.
· Proposal 3 (UE behaviour): RAN4 to define the necessary UE behaviour (e.g., whether a measurement is to be dropped, restarted, or completed before the active TCI state change, etc.) and clarify the corresponding measurement requirements for simultaneous reception when the set of active TCI states associated with a simultaneous reception of two RSs changes during their measurement or evaluation period, e.g., when:
· Going from a single active TCI to the dual case,
· Going from the dual case to a single active TCI state,
· Switching of one of the two active TCI states,
· Switching both active TCI states.
· Proposal 4 (active TCI state change requirements): RAN4 to define delay requirements for the following changes in the set of active TCI states:
· Going from a single active TCI to the dual case,
· Going from the dual case to a single active TCI state,
· Switching/replacing of one of the two active TCI states (e.g., by means active TCI state list update),
· Switching/replacing both active TCI states (e.g., by means active TCI state list update).
· Proposal 5 (active TCI state change requirements): For switching/replacing of one of the two active TCI states, the existing requirements can be reused.
Proposal 6: For dual TCI state switching, both TCI states can be known or both TCI states can be unknown. RAN4 to define all active TCI state switching related requirements for the known case only (both are known).



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Background on the terminology:
Single DCI:
•	One DCI for two TCI states (PDSCH single DCI)
•	One MAC CE for two TCI states (PDCCH SFN)
Multiple DCI:
•	Two DCI one for each TCI state (PDSCH multiple DCI)
•	Two MAC CE one for each TCI state (PDCCH non-SFN)
Sub-topic 1-1: General scope 
Issue 1-1-1: Regarding group-based reporting and simultaneous reception with different QCL type-D
·   Proposals
· Option 1: Simultaneous reception is based on group-based reporting. 
· Option 2: Simultaneous reception is not necessarily based on group-based reception.
· Option 3: TCI switch requirements are to specify dual TCI state switching requirements for multi-Rx (not necessary to limit to only simultaneous reception)

· Recommended WF
· More discussion is needed.

Issue 1-1-2: As per RAN1 agreements, group-based reporting is supported for single DCI only. If group-based reporting is a prerequisite, this AI can focus on single DCI case only. 
·   Proposals
· Option 1: Agree, only sDCI is considered
· Option 2: Do not agree, both single and multi-DCI are considered
· Recommended WF
· Companies to check this RAN1 agreement and more discussion is needed during the meeting. 

Issue 1-1-3: Definition of Dual TCI state switch 
·   Proposals
· Proposal 1: Dual TCI state switching refers to the case when two active TCI states with QCL type D for simultaneous reception of PDCCH/PDSCH are involved before and/or after TCI switching command.
· 
· Recommended WF
· Agree on proposal 1.

Sub-topic 1-2: If sDCI only assumed to define TCI state switching requirements. 
Issue 1-2-1: TCI state switch indication method for PDCCH and PDSCH 
· Proposals
· PDCCH non-SFN 
· Only single PDCCH is supported. So Single MAC CE should be used
· PDCCH SFN 
· One MAC CE is used to indicate both TCI states 
· PDSCH 
· For both SFN and non-SFN, only one DCI code point is indicated using single DCI and the code point may indicate one or two TCI states
· Recommended WF
· Confirm whether the above proposal is agreeable. If not, please indicate any other possibilities missed.
Sub-topic 1-3: If mDCI can be considered to define TCI state switching requirements. 
Issue 1-3-1: Is group-based reporting is assumed for simultaneous reception using multi-DCI
·   Proposals
· Option 1: Yes
· Option 2: NO
· Recommended WF
· More discussion is needed.

Issue 1-3-2: TCI state switch indication method for PDCCH and PDSCH  
· Proposals
· Proposal 1:
· 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)
· Proposal 2: In R18 multi-Rx WI, to only define the requirement for the case “One DCI for two TCI states (PDSCH single DCI)”
· Recommended WF
· More discussion is needed. 

Sub-topic 1-4: known and unknown conditions. 
Background: 
The pair of TCI states through which UE can receive simultaneously is indicated to NW by UE though group-based reporting. Based on that NW can configure dual active TCI states for simultaneous reception. Dual active TCI states can be configured for non-simultaneous reception too.   
If the NW do not receive periodic group-based reporting, can the NW indicate UE to switch to unknown TCI states? It is not like normal TCI state switching where UE needs additional time to know the TCI state. It may so happen that UE may or may not be able to receive simultaneously on the dual TCI states if the indication is not based on group-based reporting. 
Issue 1-4-1: Known and unknown states combination
· Dual active TCI states can be 
· Option A: known and known 
· Option B: Known and unknown 
· Option C: unknown and unknown
· Recommended WF
· For simultaneous reception, if group-based reporting is mandatory, then only known TCI state switch may be possible? For non-simultaneous reception, dual TCI states may be switched independently.  
· We need to confirm the scope of the discussion first before agreeing on the above options. Confirm whether both of the following are in scope or only the first option is in scope.
· Option 1: Dual TCI state switching requirements for simultaneous reception. 
· Option 2: Dual TCI state switching requirements for non-simultaneous reception also

Issue 1-4-2: UE behaviour in case the UE does not support the two configured TCI states for simultaneous reception 
· Proposals
· Proposal 1: It is proposed to discuss and decide UE behaviour in case the UE does not support the two configured target TCI states simultaneously. 
· Recommended WF
· Pending on issue 1-4-1 discussion.

Issue 1-4-3: Known and unknown condition definition 
· Proposals
· Option 1: For known and unknown condition of TCI state in R18 multi-Rx, the legacy R15/R16 requirement can be reused
· Option 2: Known/unknown conditions for dual TCI state switch can be defined as follows.
· The TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of active TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least one L1-RSRP report that the target dual TCI states are reported within one group configured by groupBasedBeamReporting-r17 before the TCI state switch command 
-	The TCI state remains detectable during the TCI state switching period
-	The SSB associated with the TCI state remain detectable during the TCI switching period
-	SNR of the TCI state ≥ -3dB
· Otherwise, the TCI state is unknown.
· 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: RAN4 to evaluate how the known conditions for TCI switching can be updated for the case of simultaneous indication of two TCI states. 
· Recommended WF
· More discussion needed based on the confirmation of the scenarios.
Issue 1-4-4: known and unknown scenarios to be considered for requirements  
· Proposals
· Proposal 1: For MAC-CE based dual TCI states switch, requirements are specified for both known and unknown conditions for each TCI state of the dual TCI states.
· Proposal 2: For DCI based dual TCI states switch, the requirements should be specified for both TCI sates is known.
· Proposal 3: Whether to define DCI-based TCI state switching requirements for both known and unknown conditions remain open until R17 agreements are in place. 
· Proposal 4: For dual TCI state switching, both TCI states can be known or both TCI states can be unknown. RAN4 to define all active TCI state switching related requirements for the known case only (both are known).
· Recommended WF
· Needs further discussion and also pending on other issues 

Sub-topic 1-5: TCI state switch scenarios and delay 
Issue 1-5-1: Scenarios to be considered for TCI state switch  
· Proposals
· Proposal 1: For MAC-CE based switching, agree on the below mentioned scenario 1,2,3,4,7,8 and further discuss the requirements. 
· 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: To agree on the below table for requirements and scenarios.
	Original TCI state
	Target TCI state
	Requirement

	Single TCI
Dual TCI for PDCCH SFN
	Dual TCI for PDCCH SFN both known
	Legacy known requirement apply

	
	Dual TCI for PDCCH SFN one or both un-known
	Legacy un-known requirement apply

	Single TCI 
Dual TCI for PDCCH non-SFN
	Dual TCI for PDCCH non-SFN 
	Legacy requirement for each RX chain apply

	Dual TCI for PDCCH SFN 
Dual TCI for PDCCH non-SFN
	Single TCI 
	Legacy requirement apply



· Proposal 3: For dual TCI state switching, network does not completely know which panels are involved. E.g. The following two cases are the same from network side but different from UE side.
· Switch from “TCI state #0 on panel A & TCI state #1 on panel B” to “TCI state #2 on panel A & TCI state #1 on panel B”
· Switch from “TCI state #0 on panel A & TCI state #1 on panel B” to “TCI state #1 on panel A & TCI state #2 on panel B”
· Proposal 4: For MAC CE based dual TCI states switch, following scenarios can be considered.
· Dual TCI states to dual TCI states
· SFN PDCCH to SFN PDCCH, PDCCH repetition to SFN PDCCH: the activation delay for the target dual TCI states activated by MAC CE to be ready for reception. It includes the case where only one TCI state is changed.
· SFN PDCCH to PDCCH repetition, PDCCH repetition to PDCCH repetition: the activation delay for one of the target TCI sates activated by MAC CE to be ready for reception. The activation delay could be the same as in legacy requirements. FFS if another MAC CE for PDCCH repetition is received during switching time for previous MAC CE activated TCI state switch.
· Single TCI states to dual TCI states
· Single PDCCH to SFN PDCCH: the activation delay for the target dual TCI sates activated by MAC CE to be ready for reception. It includes the case where only one new TCI state is added.
· single PDCCH to PDCCH repetition: the activation delay for at least one of the TCI states is ready for reception. The legacy requirements can be reused. FFS if another MAC CE activated TCI for PDCCH repetition is received during switching time for previous MAC CE activated TCI state switch.
· Dual TCI states to single TCI state
· SFN PDCCH to single PDCCH, PDCCH repetition to single PDCCH: the activation delay for the target single TCI state is ready for reception. The legacy requirements can be reused. FFS if target single TCI state is one of the dual TCI states.
· Proposal 5: Focus on simultaneous dual TCI states switching firstly. FFS the transition of two TCI states and one TCI state.
· Proposal 6: The requirements are defined for following scenarios of simultaneous dual TCI states switching.
· Case 1: Two DCI triggering: each DCI for each TCI state
· Case 2: Two MAC CE triggering: each MAC CE for each TCI state
· Case 3: One DCI triggering two TCI states switching 
· Case 4: One MAC CE triggering two TCI states switching
· Proposal 7: RAN4 to consider at least the following scenarios for the definition of TCI state switch for UEs supporting multi-Rx:
· Dual PDCCH TCI state indication using MAC CE
· Dual PDSCH TCI state indication using single DCI
· Proposal 7a: RAN4 to evaluate if the requirement impact for dual PDSCH TCI state indication using multiple DCI.
· Proposal 8: RAN4 to define delay requirements for the following changes in the set of active TCI states:
· Going from a single active TCI to the dual case,
· Going from the dual case to a single active TCI state,
· Switching/replacing of one of the two active TCI states (e.g., by means active TCI state list update),
· Switching/replacing both active TCI states (e.g., by means active TCI state list update)
· Recommended WF
· Pending on other issues conclusion.
Issue 1-5-2: TCI state switch delay   
· Proposals
· Proposal 1: For DCI based dual TCI states switch delay, legacy requirements can be used as baseline except it is for dual TCI state switch. 
· Proposal 2: For DCI based dual TCI states switch delay, legacy requirements can be used as baseline except it is for dual TCI state switch.
· Proposal 3: For MAC-CE based dual TCI states switch, requirements are specified for both known and unknown conditions for each TCI state of the dual TCI states
· Proposal 4: Follow the following principles for defining dual TCI state switch delay requirements:
· For case 1 and 2 that each TCI state is changed by independent procedure with different triggering commands, legacy requirements for each TCI state switching delay can be reused. 
· For case 3 and 4 that the same command triggers dual TCI state switching, additional uncertainty time should be considered based on the legacy single TCI state switching delay.
· Case 1: Two DCI triggering: each DCI for each TCI state
· Case 2: Two MAC CE triggering: each MAC CE for each TCI state
· Case 3: One DCI triggering two TCI states switching 
· Case 4: One MAC CE triggering two TCI states switching
· Proposal 5: Enhancements on L1 RSRP delays should be reflected on TCI state switch delay. 
· Proposal 6: For switching/replacing of one of the two active TCI states, the existing requirements can be reused.

· Recommended WF
· Needs further discussion.

Issue 1-5-3: TCI state switching independency 
·   Proposals
· Proposal 1: RAN4 should investigate if there are implementation constraints in dual TCI switching and if so, whether to allow some additional delay 
· Option 2: NO
· Recommended WF
· More discussion is needed.

Sub-topic 1-6: Applicability and other conditions 
[bookmark: _Hlk118891506]Issue 1-6-1: Detectable condition
· Proposals
· Proposal 1: For detectable condition, all RSs in the same TCI chain for the target TCI state should remain detectable during the entire measurement/switch period 
· Recommended WF
· Agree on proposal 1.
Issue 1-6-2: Dual TCI condition for simultaneous reception
· Proposals
· Proposal 1: The new RRM requirements (e.g., measurement or beam management requirements) defined for simultaneous reception shall apply, provided the following TCI-related condition holds:
· The RS resources are configured in the two corresponding active TCI states, and the set of the two active TCI states shall not change during the entire period (e.g., measurement period, evaluation period, etc.).
· The condition is to be added in the respective requirements. 
· Proposal 2: The requirements do not apply when any change (e.g., switching or going to a single active TCI state) occurs to the set of two active TCI states associated with a simultaneous reception of two RSs.
· 
· Recommended WF
· Needs more discussion
Issue 1-6-3: UE behaviour
· Proposals
· Proposal 1: RAN4 to define the necessary UE behaviour (e.g., whether a measurement is to be dropped, restarted, or completed before the active TCI state change, etc.) and clarify the corresponding measurement requirements for simultaneous reception when the set of active TCI states associated with a simultaneous reception of two RSs changes during their measurement or evaluation period, e.g., when:
· Going from a single active TCI to the dual case,
· Going from the dual case to a single active TCI state,
· Switching of one of the two active TCI states,
· Switching both active TCI states.
· 
· Recommended WF
· Needs more discussion 
Issue 1-6-4: Time tracking
· Proposals
· Proposal 1: For UE with multi-Rx chain, it should track timing/frequency independently for each TCI state when dual TCI states are activated.
· Recommended WF
· Need further discussion.

Sub-topic 1-7: TCI state list update requirements 
· Proposals
· Proposal 1: For active TCI state list update, requirements for addition of dual TCI states should be specified. 
· Proposal 2: For active TCI state list update for addition of a new dual TCI states, legacy requirements can be used as baseline.
· Proposal 3: RAN4 to discuss the active TCI state list update delay considering dual TCI state based on Activation/Deactivation of UE-specific PDSCH TCI state described in RAN2 spec.
· Proposal 4: RAN4 follow RAN1 defined procedures for TCI state pools
· Proposal 5: RAN4 follow RAN1 defined procedures for active TCI state list update and R17 defined requirements.
· Recommended WF
· Needs further discussion. 
