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Introduction
This topic summary covers the contributions submitted under the following AI for RRM of Rel-18 MIMO evolution for downlink and uplink:
· 8.29.3	RRM core requirements
* R1-2306137 LS to RAN4 on TDCP Agreement for Rel-18 MIMO
· 8.29.3.1 RRM requirements impacts
* Except aspects covered in AI 8.29.3.2 and AI 8.29.3.3
· 8.29.3.2 Timing requirements for UL multi-DCI multi-TRP with two TAs
· 8.29.3.3 Unified TCI framework
Topic #1: RRM impacts by others objectives except timing and eUTCI
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311357
	Apple
	[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Observation #1: 	For TDCP calculation, averaging across RX ports should be left to UE implementation and should not be mandated.
Proposal #1: 	Reply to RAN1 that no additional information is needed for TDCP calculation.

	R4-2311358
	Apple
	Reply LS to RAN1 on TDCP Measurements

	R4-2311359
	Apple
	Observation #1: 	The genie correlation value for a given propagation model/condition is hard to quantify.
Observation #2: 	It is not possible to define measurement accuracy requirements without a genie or ideal measurement for correlation.
Proposal #1: 	Do not introduce TDCP measurement accuracy requirements. 
Observation #3: 	With aperiodic CSI the reporting delay is given by the aperiodic CSI reporting timing offset.
Proposal #2: 	Do not define TDCP measurement delay requirements.

	R4-2311401
	MediaTek Inc.
	Proposal 1: Wait for more RAN1’s progress and check whether to specify RRM requirement for TDCP reporting.
Proposal 2: If S=8 (subsets factor) is agreed in RAN1, then RAN4 should specify RRM requirement for SRS enhancement in this WI.

	R4-2311433
	Samsung
	Proposal 1: Do not define TDCP measurement delay and accuracy requirements for RRM. 
Proposal 2: To the question in the RAN1 LS, one receiver branch is enough to be used for TDCP in FR2. No further definition is needed on top of RAN1 definition.
Proposal 3: The TDM factor s and number of SRS symbol can be 2 or 4 to support 8TX SRS feature. In this case, reuse the legacy requirements of Interruptions at NR SRS antenna port switching. The spec should be updated to capture 8TX.

	R4-2312878
	Huawei, HiSilicon
	Observation 1: For TRS-based TDCP reporting, all the TRS resources in the configured resource set(s) can be assumed to share the same QCL relationship and the same RE locations.
Observation 2: For TRS-based TDCP reporting, the CSI report with TDCP reporting have the same the priority as the CSI report(s) not carrying L1-RSRP or L1-SINR.
Observation 3: For TRS-based TDCP reporting, the normalized amplitude value is associated to a delay between different TRS resources rather than associated to a TRS resource.
Observation 4: For TRS-based TDCP reporting, the quantization design of the normalized amplitude makes it difficult to define a certain measurement accuracy requirement.
Proposal 1: It is suggested not to define measurement delay and accuracy requirements for TRS based TDCP reporting.
Observation 5: In existing requirements for SRS antenna port switching, SRS resource for antenna port switching are assumed to be allocated in the last 6 symbols in a slot. 
Observation 6: SRS located in any symbols within a slot was introduced in Rel-16 which is not directly related to the supporting of 8 Tx for SRS AS.
Observation 7: Only s = 2 is agreed in RAN1 which makes no difference on number of symbols compared with 1t2r and 2t4r capability.
Observation 8: Requirements enhancement for SRS AS can be discussed in further release, which is not specific to 8Tx. The workload is considerable which should not be discussed under 8Tx in Rel-18 MIMO.
Proposal 2: Legacy SRS AS requirements can apply to 8Tx. Requirements enhancement for SRS AS (e.g. SRS located in any symbols) can be considered in future release.

	R4-2313302
	vivo
	Proposal 1  Define TDCP measurement delay and accuracy requirements in R18 MIMO evolution WI.
Observation 1  TDCP measurement accuracy may degrade due to the low SNR, similar to L1-RSRP/L1-SINR measurement. Ensuring TDCP measurement accuracy under low SNR is necessary from RAN4 perspective.
Proposal 2  RAN4 further discuss the following issues regarding the TDCP delay and accuracy requirements:
-	The metric for TDCP measurement accuracy
-	The testability issues, e.g. channel model calibration and test uncertainty
-	Basic UE behaviour assumption that may impact the delay/accuracy requirements
Proposal 3  Combining of TDCP measurement from multiple Rx ports is up to UE implementation, while RAN4 may specify TDCP measurement accuracy and delay requirements under the assumption that UE average TDCP measurement results across Rx ports.
Proposal 4  Not to specify new SRS switching RRM requirements for 8TX UL in the scope of Rel-18 MIMO evolution WI

	R4-2313563
	Nokia, Nokia Shanghai Bell
	Observation 1: TDCP is calculated as the normalized time correlation function from 2 or more channel measurements estimated based on TRS.
Observation 2: The normalized TDCP coefficient for delay (l) from multiple TRS transmissions may be calculated as
a. , where 
b. This method provides reduced variability in TDCP amplitudes with the same number of TRSs and requires uniform spreading of delays.
Observation 3: TDCP reports are a set of complex values (of length Y) that the UE reports as amplitude and phase.
Observation 4: RAN1 has defined non-uniform quantization of TDCP amplitude coefficients, and uniform quantization of phase coefficients.
Observation 5: Noise affects TDCP amplitude more than phase.
Observation 6: Both phase and angle of TDCP are useful for determining UE mobility.
Observation 7: So far there is no clear methodology for determining the ideal TDCP value.
Proposal 1: RAN4 to study how to determine the ideal value for TDCP for the accuracy requirements.
Proposal 2: RAN4 to define TDCP accuracy requirements assuming TDCP coefficient A(l) for lag l calculated as
a. , where 
Observation 8: RAN1 has defined non-uniform quantization for amplitude of TDCP, because lower speeds are mapped into high amplitude values.
Proposal 3: RAN4 to define accuracy requirements that depend on amplitude for TDCP.
Observation 9: As TDCP is a metric related to mobility detection, it is important to model speed as part of the methodology for determining the accuracy requirements.
Proposal 4: RAN4 to study how Maximum Doppler frequency of TDL models can be used for modeling speed for TDCP accuracy requirements.
Proposal 5: RAN4 to discuss simulation parameters, including UE speed, TRS parameters, TDCP parameters, and channel model.

	R4-2313700
	Ericsson
	Proposal 1: The wideband normalized correlation between two TRS symbols separated by Dn symbols corresponding to a separation ∆t in time should be defined as  , where  is the channel for TRS subcarrier n at time t. Communicate this to RAN1 in a reply LS to the LS in R1-2306137.
Proposal 2: If receiver diversity is in use, the reported wideband normalized correlation amplitude (WNCA) is required to be lower than or equal to the WNCA of the individual receiver branch that has the highest WNCA; and higher than or equal to the WNCA of the individual receiver branch that has the lowest WNCA. Communicate this to RAN1 in a reply LS to the LS in R1-2306137.

	R4-2313701
	Ericsson
	Observation 1: RAN4 RRM requirements use TDL-C channels for some of the test cases and testability is not an issue for defining the core requirements for TDCP.
Proposal 1: RAN4 to define definition for the channel correlation amplitude for TDCP measurement.
Proposal 2: The wideband normalized correlation between two TRS symbols separated by Dn symbols corresponding to a separation ∆t in time should be defined as  , where  is the channel for TRS subcarrier n at time t. Communicate this to RAN1 in a reply LS to the LS in R1-2306137.
Proposal 3: If receiver diversity is in use, the reported wideband normalized correlation amplitude (WNCA) is required to be lower than or equal to the WNCA of the individual receiver branch that has the highest WNCA; and higher than or equal to the WNCA of the individual receiver branch that has the lowest WNCA. Communicate this to RAN1 in a reply LS to the LS in R1-2306137.
Proposal 4: RAN4 to define accuracy requirements for at least CSI normalized channel correlation amplitude of TDCP as testability is not an issue.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: RRM impacts by TDCP reporting
Issue 1-1-1: Whether to define TDCP measurement delay requirements?
· Proposals
· Proposal 1: (Apple, Samsung, Huawei)
· Do not define TDCP measurement delay requirements.
· Proposal 2: (MediaTek)
· Wait for more RAN1’s progress and check whether to specify RRM requirement for TDCP reporting.
· Proposal 3: (vivo)
· Define TDCP measurement delay requirements in R18 MIMO evolution WI.
· Recommended WF
· TBA

Issue 1-1-2: Whether to define TDCP measurement accuracy requirements?
· Proposals
· Proposal 1: (Apple, Samsung, Huawei)
· Do not define TDCP measurement accuracy requirements.
· Proposal 2: (MediaTek)
· Wait for more RAN1’s progress and check whether to specify RRM requirement for TDCP reporting.
· Proposal 3: (vivo, Nokia, Ericsson)
· Define TDCP accuracy requirements
· Recommended WF
· TBA

Issue 1-1-3: If P3 in Issue 1-1-1 is agreed, how to define TDCP measurement delay requirements?
· Proposals
· Proposal 1: (vivo)
· RAN4 further discuss the following issues regarding the TDCP delay requirements:
· The testability issues, e.g. channel model calibration and test uncertainty
· Basic UE behaviour assumption that may impact the delay requirements
· Recommended WF
· TBA

Issue 1-1-4: If P3 in Issue 1-1-2 is agreed, how to define TDCP measurement accuracy requirements?
· Proposals
· Proposal 1: (vivo)
· RAN4 further discuss the following issues regarding the TDCP accuracy requirements:
· The metric for TDCP measurement accuracy
· The testability issues, e.g. channel model calibration and test uncertainty
· Basic UE behaviour assumption that may impact the accuracy requirements
· Proposal 2: (Nokia, Ericsson)
· Define accuracy requirements for amplitude of TDCP. 
· Proposal 2a for other details: (Nokia)
· RAN4 to define TDCP accuracy requirements assuming TDCP coefficient A(l) for lag l
· RAN4 to study how to determine the ideal value for TDCP for the accuracy requirements.
· RAN4 to study how Maximum Doppler frequency of TDL models can be used for modeling speed for TDCP accuracy requirements.
· RAN4 to discuss simulation parameters, including UE speed, TRS parameters, TDCP parameters, and channel model.
· Proposal 2b for other details: (Ericsson)
· The wideband normalized correlation between two TRS symbols separated by Dn symbols corresponding to a separation ∆t in time should be defined as  , where  is the channel for TRS subcarrier n at time t. Communicate this to RAN1 in a reply LS to the LS in R1-2306137.
· If receiver diversity is in use, the reported wideband normalized correlation amplitude (WNCA) is required to be lower than or equal to the WNCA of the individual receiver branch that has the highest WNCA; and higher than or equal to the WNCA of the individual receiver branch that has the lowest WNCA. Communicate this to RAN1 in a reply LS to the LS in R1-2306137.
· Recommended WF
· TBA

Issue 1-1-5: Besides RAN1’s definition, for TDCP calculation, whether to define additional information for averaging across RX ports?
· Proposals
· Proposal 1: (Apple, vivo)
· For TDCP calculation, averaging across RX ports should be left to UE implementation. 
· Proposal 2: (Samsung)
· One receiver branch is enough to be used for TDCP in FR2. 
· Proposal 3: (Ericsson) 
· If receiver diversity is in use, the reported wideband normalized correlation amplitude (WNCA) is required to be lower than or equal to the WNCA of the individual receiver branch that has the highest WNCA; and higher than or equal to the WNCA of the individual receiver branch that has the lowest WNCA.
· Recommended WF
· TBA

Sub-topic 1-2: RRM impacts by SRS enhancement
Issue 1-2-1: Whether to specify RRM requirements for Rel-18 SRS enhancement for 8TX UL?
· Proposals
· Proposal 1: (MediaTek)
· If S=8 (subsets factor) is agreed in RAN1, then RAN4 should specify RRM requirement for SRS enhancement in this WI. 
· Proposal 2: Not to specify new SRS switching RRM requirements for 8TX UL. (Samsung, Huawei, vivo)
· Proposal 2a: Legacy requirements of Interruptions at NR SRS antenna port switching can be reused. (Samsung, Huawei)
· Recommended WF
· TBA. 
Sub-topic 1-3: Reply LS to R1-2306137
Issue 1-3-1: Reply LS to RAN1
· Proposals
· Proposal 1: (Apple, Samsung)
· No additional information is needed for TDCP calculation. 
· Proposal 2: (Ericsson)
· Add further information for TDCP accuracy requirements. Details are in Proposal 3 of Issue 1-1-4. 
· Recommended WF
· Depends on the open issues.
Topic #2: Timing requirements for UL multi-DCI multi-TRP with two TAs
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311386
	Apple
	Proposal 1: no need to further discuss how to handle overlapping UL transmissions in TDM manner in RAN4, since RAN1 has already discussed and agreed on this issue.
Observation 1: two TAs can be supported only if actual RTD/TTD is no larger than the limit that UE can support, e.g. RTD <= CP for baseline UE.
Observation 2: deployment of mTRP with two TAs is different from legacy LTE CA. Therefore, it is inefficient to reuse LTE CA solution.
Proposal 2: RAN4 shall consider some enhancement on TAG management for multi-TRP with 2 TAs.
•	UE indicates its category to NW after access NW (baseline UE or advanced UE).
•	Network configures UE to monitor RTD between the two TRPs. 
•	UE monitors the RTD consistently, and report to network when status changes (e.g. RTD becomes larger than CP for baseline UE)
•	Upon receiving RTD status change from UE, network can update configuration accordingly (e.g. fallback to single TAG).

	R4-2311402
	MediaTek Inc.
	Proposal 1: When the actual TTD between two TAGs for multi-panel UL mTRP exceeds the capability UE can support, RAN4 does not define additional requirements. It’s up to UE implementation on how to handle this case.
Proposal 2: No need to specify MTTD requirement for UE not capable of RTD>CP and not supporting STxMP.

	R4-2311434
	Samsung
	Proposal 1: For the UL transmission of the UL/joint TCI states, the downlink reference timing is derived of the source RS of a TCI state which is associated to CORESETPoolIndex. Unless there is no further restriction in RAN2, RAN4 can use the clarification.
Proposal 2: For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, scheduling restriction is applied to avoid overlap between the two UL transmissions.
Proposal 3: UE may stop transmitting the UL transmissions for any of the two TAGs if the uplink transmission timing difference between two TAGs exceeds the MTTD value.

	R4-2312879
	Huawei, HiSilicon
	Proposal 1: For multi-DCI based multi-TRP operation, when the PDCCH on a CORESET and the joint/UL TCI state of the UL signals/channels are associated to the same coresetPoolIndex value, the DL reception timing of PDCCH can be used as reference timing for deriving UL transmit timing of UL signals/channels.
Observation 1: For multi-DCI based multi-TRP operation with two TAs in TDM manner, scheduling restrictions are introduced to avoid the overlapping between UL transmissions with two TAs, which will be captured in RAN1 spec.
Proposal 2: For multi-DCI based multi-TRP operation with two TAs in TDM manner, there is no need to clarify on how to handle the overlapping between UL transmissions with two TAs in RAN4 spec.
Proposal 3: For multi-DCI based multi-TRP operation with two TAs, when the transmission timing difference between two TAGs for multi-TRP operation exceeds the MTTD value, there is no need to define requirements and it is up to UE implementation.

	R4-2312942
	Nokia, Nokia Shanghai Bell
	Observation 1: Although MRTD has been defined for all scenarios under consideration, MTTD still has not been defined when a UE does not support RTD>CP and as well does not support STxMP.
Proposal 1: RAN4 to define MTTD requirements for multi-DCI multi-TRP operation with 2 TAs when a UE supports neither RTD>CP nor STxMP considering the same margin used for existing MTTD requirements on top of the values defined for MRTD:
-	Margin of M1=1.6 μs in FR1;
-	Margin of M2=0.5 μs in FR2.
Observation 2: Strongest CSI beams from the same TRP may be characterized by very different propagation delays.
Observation 3: The different path delays for each UL/joint TCI state need to be considered when defining the DL reference timing.
Observation 4: The specification of which DL reference signal the UE is required to follow is not only important for the DL reception at the UE, but the DL reference timing will as well be used as reference for the timing advance.
Proposal 2: The UE is required to track DL RS associated to each activated UL TCI state (or joint TCI state) and use it as time reference for UL transmission.
Proposal 3: Specify for each UL/joint TCI state the DL RS the UE must use for DL time tracking.
Observation 5: The impact of overlapping symbols in UL for TDM operation is tied to the assumptions on UE RF architectures.
Observation 6: When a UE is equipped with multiple active Tx RF chains, it supports STxMP transmission and there is no issue from overlapping symbols in time-domain for UL multi-TRP operations with two TAs.
Observation 7: No particular handling of overlapping UL transmissions needs to be specified if a UE supports STxMP transmission.
Observation 8: When a UE is equipped with just a single active Tx RF chain, the overlapping symbols in time-domain may lead to UL throughput performance loss.
Observation 9: RAN1 has identified scheduling restriction as the solution to handle the issue of overlapping UL transmissions for a UE that does not support STxMP transmission. With such solution, a UE simply does not expect the two UL transmissions to overlap.
Observation 10: When a UE does not support STxMP, scheduling restrictions in the overlapping part for UL multi-TRP operations with two TAs is a simple baseline that on the other hand may be the source of large throughput performance loss.
Observation 11: Either scheduling restrictions or sample / OFDM symbol dropping may need to be introduced when the UE does not support UL STxMP transmission also when there is a gap between the two slots because of a large UE switching time.
Observation 12: Sub-optimal application of scheduling restrictions can imply a throughput loss of 21 %.
Observation 13: The gNB needs the information about the UE’s experienced RTD in order to apply optimal scheduling restrictions.
Proposal 4: Scheduling restrictions can be optimized considering reporting by the UE about RTD, switching time or the number of OFDM symbols that cannot be used for UL transmission.
Proposal 5: Optimized scheduling restrictions for UL transmissions do not need to be captured in RAN4 specification. Send LS to RAN1 and RAN2 to cover that instead.
Proposal 6: RAN4 can do some study on TAG management when the 2 UL transmissions exceed the MTTD.

	R4-2312943
	Nokia, Nokia Shanghai Bell
	LS on scheduling restrictions for overlapping UL transmission

	R4-2313208
	Ericsson
	Observation 1: UE uses SSB as DL timing reference in existing specification.
Observation 2: UE maintains reference timing   before the downlink timing of the reference cell.
Proposal 1: The UE is required to track, DL RS associated to each activated UL TCI state (or joint TCI state) and use it as time reference for UL transmission. That means that at least SSB associated to UL TCI state (or joint TCI state) has to be tracked.
Proposal 2: UE maintains reference timing  before the downlink timing of the reference associated to each activated UL TCI state.

	R4-2313303
	vivo
	Proposal 1  For UE not supporting simultaneous UL transmission, only TDM-based 2-TA is supported in RAN1. RAN4 do not define MTTD requirements for this case.
Proposal 2  In R18 multi-TRP enhancement with 2-TA, support 2 downlink reference timing by associating each downlink timing to each CORESET pool. UE may assume the same DL timing within each CORESET pool. UE may still need to adjust its DL timing during TCI state activation/switching within each CORESET pool.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Timing requirements
Issue 2-1-1: If UE doesn’t support STxMP and not capable of supporting RTD>CP, whether to define MTTD requirement?
· Proposals
· Proposal 1: (MediaTek, vivo)
· No need to specify MTTD requirement.
· Proposal 2: (Nokia)
· Define MTTD requirements. The MTTD between multiple TRPs can be defined as (CP + M1) for FR1 and (CP + M2) for FR2, M1=1.6us and M2=0.5 us
· [bookmark: OLE_LINK3]Recommended WF
· TBA. 

Issue 2-1-2: DL reference timing
· Proposals
· Proposal 1: (Samsung)
· For the UL transmission of the UL/joint TCI states, the downlink reference timing is derived of the source RS of a TCI state which is associated to CORESETPoolIndex. Unless there is no further restriction in RAN2, RAN4 can use the clarification.
· Proposal 2: (Huawei)
· For multi-DCI based multi-TRP operation, when the PDCCH on a CORESET and the joint/UL TCI state of the UL signals/channels are associated to the same coresetPoolIndex value, the DL reception timing of PDCCH can be used as reference timing for deriving UL transmit timing of UL signals/channels.
· Proposal 3: (Nokia)
· The UE is required to track DL RS associated to each activated UL TCI state (or joint TCI state) and use it as time reference for UL transmission.
· Specify for each UL/joint TCI state the DL RS the UE must use for DL time tracking.
· Proposal 4: (Ericsson)
· The UE is required to track, DL RS associated to each activated UL TCI state (or joint TCI state) and use it as time reference for UL transmission. That means that at least SSB associated to UL TCI state (or joint TCI state) has to be tracked.
· UE maintains reference timing  before the downlink timing of the reference associated to each activated UL TCI state.
· Proposal 4: (vivo)
· In R18 multi-TRP enhancement with 2-TA, support 2 downlink reference timing by associating each downlink timing to each CORESET pool. UE may assume the same DL timing within each CORESET pool. UE may still need to adjust its DL timing during TCI state activation/switching within each CORESET pool.
· Recommended WF
Proposals are quite similar. Please companies check whether the recommended WF can be accepted or the wording can be updated during WF drafting and commenting phase. 
· 
For multi-DCI based multi-TRP operation with two TAs, for each TAG, the uplink transmission timing takes place  before downlink timing for each TAG ID which is associate with UL/joint TCI state. UE is expected that UL/joint TCI states associated to one coresetPoolIndex correspond to one TAG and DL RS associated to the activated UL/Joint TCI state should be tracked. 

Issue 2-1-3: How to handle overlapping UL transmissions?
[Background]: RAN1 agreement in RAN1#113
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the later of the two UL transmissions is reduced.
· FFS: for the optional feature, whether or not the overlapping duration needs to be specified as 1 (in case 2) or 2 (in case 1) OFDM symbols where
· Case 1 applies when UE is capable of supporting MRTD > CP, SCS=60 kHz and frequency range is FR1.
· Case 2 applies in all other cases


· Proposals
· Proposal 1: (Apple)
· No need to further discuss how to handle overlapping UL transmissions in TDM manner in RAN4, since RAN1 has already discussed and agreed on this issue.
· Proposal 2: (Samsung)
· Scheduling restriction is applied to avoid overlap between the two UL transmissions.
· Proposal 3: (Nokia)
· Optimized scheduling restrictions for UL transmissions do not need to be captured in RAN4 specification. Send LS to RAN1 and RAN2 to cover that instead.
· Proposal 3: (Huawei)
· No need to clarify on how to handle the overlapping between UL transmissions with two TAs in RAN4 spec.
· Recommended WF
· RAN1 has agreements to apply scheduling restriction.
· No RAN4 spec impact. 

Issue 2-1-4: TAG management for multi-TRP with 2 TAs
· Proposals
· Proposal 1: (Apple)
· RAN4 shall consider some enhancement on TAG management for multi-TRP with 2 TAs.
· UE indicates its category to NW after access NW (baseline UE or advanced UE).
· Network configures UE to monitor RTD between the two TRPs. 
· UE monitors the RTD consistently, and report to network when status changes (e.g. RTD becomes larger than CP for baseline UE)
· Upon receiving RTD status change from UE, network can update configuration accordingly (e.g. fallback to single TAG).
· Proposal 1a: (Nokia)
· RAN4 can do further study on TAG management when the 2 UL transmissions exceed the MTTD.
· Proposal 2: (MediaTek, Huawei)
· When the uplink transmission timing difference between two TAGs exceeds the MTTD value, do not define RAN4 RRM requirements. It’s up to UE implementation on how to handle in this case. 
· Proposal 3: (Samsung)
· UE may stop transmitting the UL transmissions for any of the two TAGs if the uplink transmission timing difference between two TAGs exceeds the MTTD value.
· Recommended WF
· TBA. 

Sub-topic 2-2: LS out discussion
Issue 2-2-1: If no RAN4 spec impact can be agreed in Issue 2-1-3, whether to send LS to RAN1 for scheduling restriction?
· Proposals
· Proposal 1: (Nokia)
· LS out in R4-2312943.
· Recommended WF
· TBA. 
Topic #3: Unified TCI Framework extended to M-TRP
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311360
	Apple
	Observation #1: 	RRM requirements with Multi-RX in DL is limited to inter-cell scenarios.
Observation #2: 	There is no group based beam reporting for inter-cell scenarios.
Observation #3: 	Known conditions TCI state switch involving simultaneous reception in FR2 would be based on group based beam reporting
Proposal #1: 	Do not introduce requirements for eUTCI for inter-cell mTRP scenarios in FR2 with simultaneous reception in Rel-18. 
Observation #4: 	RF requirements for sTXMP will not be fully defined in R18.
Proposal #2: 	Existing UTCI requirements from R17 and new requirements in R18 for eUTCI if introduced are applicable to sTxMP without simultaneous UL transmission with multi panel. 
Proposal #3: 	Discuss requirements for eUTCI with simultaneous transmission on UL with multi panel in future release. 
Proposal #4: 	Discuss requirements for eUTCI with simultaneous reception in DL in FR2 in future release.

Multi-DCI based mTRP
Observation #5: 	For multi-DCI the scheduling PDCCH, PDSCH is transmitted from each TRP. 
Observation #6: 	The existing UTCI requirements are applicable independently for PDCCH/PDCCH/PUSCH from/to each TRP if simultaneous reception in DL and simultaneous transmission in UL is not considered in FR2.
Observation #7: 	The known condition and UE time/frequency tracking for the TCI state is based on the RS from each TRP irrespective of whether 2 TA is supported or not. 
Proposal #5: 	For mDCI mTRP the existing UTCI requirements from R17 are applicable to PDCCH/PDSCH/PUSCH from/to each TRP independently with association of coresetPoolIndex and without simultaneous UL transmission or simultaneous DL reception in FR2.
Proposal #6: 	The requirements for mDCI mTRP with simultaneous DL reception and UL transmission in FR2 should be postponed to future release after multi-RX WI in R18 is completed. 

Single-DCI based mTRP
Observation #8: 	In legacy DL TCI state, UL spatial relation and R17 unified TCI state switching requirements, MAC-CE and DCI based switch for different DL/UL physical channels were introduced. 
Proposal #7: 	For eUTCI define MAC-CE based switching delay requirements for PDCCH/PUCCH and DCI based switching requirements for PDSCH/PUSCH.
Observation #9: 	RAN4 didn’t introduce RRC based UTCI switching delay requirements in R17. 
Proposal #8: 	Do not introduce RRC based switching delay requirements for sDCI mTRP.
Proposal #9: 	For sDCI mTRP RAN4 should discuss requirements for dual TCI state switch and single TCI state switch.
Proposal #10: 	RAN4 discusses requirements for FR1 and FR2 without simultaneous reception in the DL/ simultaneous transmission in the UL for eUTCI for sDCI based mTRP.
Observation #10: 	Existing UTCI switching delay requirements are applicable to single TCI state switch for sDCI mTRP. 
Proposal #11: 	No new requirements are needed for single TCI state switch for eUTCI for sDCI based mTRP for DL and UL.
Observation #11: 	For sDCI mTRP for dual TCI switch for DL we need to consider cases where the target TCI state pair are {known, known}, {unknown, unknown}, {unknown, known} 
Observation #12: 	For sDCI mTRP for dual TCI switch the TCI state in DL is switch is complete only when the UE can receive with both the target TCI states.
Proposal #12: 	For MAC CE based DL dual TCI state switch the switching delay requirements are defined as:
          -  THARQ + + max{TOk1*(Tfirst-SSB1 + TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)} for {known, known}
          - THARQ + + max{TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc), TL1-RSRP2 +TOuk2*(Tfirst-SSB2+ TSSB-proc)} for {unknown, unknown}
          - THARQ + + max{TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc), TOk2*(Tfirst-SSB2+ TSSB-proc)} for {unknown, known} 
Observation #13: 	For DCI based dual TCI switch for DL the requirements are only defined when both target TCI state are known and in active TCI state list.
Proposal #13: 	For DCI based DL dual TCI state switch the existing UTCI switching delay requirements are applicable.
Observation #14: 	For DCI based dual TCI switch for UL the requirements are only defined when both target TCI state are known and target PL-RS are maintained.
Proposal #14: 	For DCI based UL dual TCI state switch the existing UTCI switching delay requirements are applicable.
Observation #15: 	For sDCI mTRP for dual TCI switch the TCI state in UL is switch is complete only when the UE can transmit with both the target TCI states.
Proposal #15: 	For MAC CE based UL dual TCI state switch the switching delay requirements are defined as:
          -  THARQ + + max{NM1* (Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms), NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) } for {known, known}
          - THARQ + + max{ TL1-RSRP1 + Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms, TL1-RSRP2 + Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS2 + 2ms } for {unknown, unknown}
          - THARQ + + max{ TL1-RSRP1 + Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms, NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) } for {unknown, known} 
Proposal #16: 	For simultaneous reception in FR2 discuss single TCI and dual TCI state switch in future release.

	R4-2311403
	MediaTek Inc.
	Proposal 1: Not consider simultaneous multi-panel reception/transmission in FR2 for eUTCI in this WI.
Proposal 2: Not consider PDCCH repetition and SFN in this WI.
Proposal 3: Reuse Rel-17 unified TCI state switch requirement for eUTCI in FR1.
Proposal 4: If UE is not capable of simultaneous reception for FR2 and the source RSs of the dual TCI states are overlapped or adjacent in time domain, the delay requirement for eUTCI will be extended due to UE can measure only one RS but not both RSs associated with dual TCI state at a time.
Proposal 5: Not to consider RRC based TCI state switch in this WI.
Proposal 6: The delay requirement of DCI based TCI state switch should be discussed in RAN1 at first.
Proposal 7: RAN4 to consider known TCI state for the requirement of “MAC CE based TCI state switch” and “Active TCI state list update”. The known conditions of eUTCI could be
-	L1-RSRP report within [1280] ms when receive TCI switch command.
-	SSB associate with TCI remain detectable (SNR >= [-3]dB) during switching period.

	R4-2311435
	Samsung
	Proposal 1: Define different TCI state switch delay requirements for mDCI and sDCI.
Proposal 2: For UE not support two TAs, for each TRP joint/DL/UL TCI states, R17 Active downlink/uplink TCI state switching delay for unified TCI requirements can be reused by association to corestPoolIndex. 
Proposal 3: For UE can support two TAs, update known condition and applicability and MAC-CE based downlink TCI state switch delay:
· Remove the restriction of timing offset with in CP.
· The DL/UL TCI state is associated to corestPoolIndex. 
· 	For active UL or joint TCI state, UE can track timing/frequency from DL-RS from different cell.
Proposal 4: For sDCI with single TCI state switching, legacy TCI state switching for MAC-CE based or DCI based can be reused.
Proposal 5: For mDCI scenarios, do not specify RRC based TCI state switch delay requirements. For sDCI scenarios, FFS on whether to introduce RRC based TCI state switch delay requirements for PDCCH.
Proposal 6: Specify different RRM requirements to support one or two TCI states are switched. In the delay requirements, the time duration for SSB or PL-RS and L1-RSRP should be extended by two durations for dual TCIs.

	R4-2312419
	Huawei, HiSilicon
	Observation 1: Considerable progress has been made for TCI state switching for simultaneous reception in FR2 in R18 Multi-Rx WI.
Proposal 1: To define RRM requirements for uTCI extension for simultaneous reception in FR2 based on conclusion in R18 Multi-Rx.
Proposal 2: RRM requirements for repetition are to be considered. 
Proposal 3: Requirements with simultaneous UL transmission with multi-panel can be discussed in future release.
Observation 2: Compared with PDCCH uTCI switching in sTRP, for uTCI extension in mTRP for sDCI, following TCI switching approach shall be considered:
-	MAC CE triggered uTCI switching (only one TCI state activated by MAC CE) 
-	DCI triggered uTCI switching (more than one TCI state activated by MAC CE)
-	RRC configured application of first one, the second one, both, or none of indicated TCI
Observation 3: How to indicate that PDCCH shall follow uTCI shall wait for more RAN1/RAN2 progress.
Observation 4: For mDCI PDCCH, UE determine joint/DL TCI associated with same coresetPoolIndex based on the same rules in Rel-17 uTCI. 
Observation 5: For sDCI PDSCH, compared with legacy uTCI framework, UE determines the TCI states by combing the two fields in the DCI.
Observation 6: For sDCI PDSCH without TCI selection filed in DCI, UE shall apply both indicated joint/DL TCI states to the scheduled/activated PDSCH reception.
Observation 7: For mDCI PDSCH, UE determine joint/DL TCI associated with same coresetPoolIndex based on the same rules in Rel-17 uTCI. 
Observation 8: Compared with legacy uTCI for PUCCH, RRC configuration on application of first one, the second one, or both of indicated joint/UL TCI states shall be considered for TCI state switching requirements.
Observation 9: For mDCI PUCCH, RRC configuration is used to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the corresponding PUCCH transmission, where the first and the second indicated joint/DL TCI states correspond to the indicated joint/UL TCI states specific to coresetPoolIndex value 0 and value 1, respectively
[bookmark: OLE_LINK5]Observation 10: For sDCI PUSCH (DG and CG type2), UE determines the mapping of joint/UL TCI states by new DCI indicator. For sDCI PUSCH (CG type1), RRC configuration will be adopted to inform UE to apply the first one, the second one, or both of the indicated joint/UL TCI.
Observation 11: For mDCI PUSCH (DG and CG type2), UE apply the joint/UL TCI associated with the same coresetPoolIndex as the CORSET scheduling the PUSCH. For mDCI PUSCH (CG type1), RRC configuration is provided to inform that the UE shall apply the first or the second indicated joint/UL TCI specific to coresetPoolIndex value 0 and value 1.
Proposal 4: Define RRM requirements for uTCI extension to mTRP for sDCI and mDCI separately.

	R4-2312944
	Nokia, Nokia Shanghai Bell
	Observation 1: Both intra-cell and inter-cell operations as feasible for Rel-17 group based beam reporting.
Observation 2: Additional PCI is already specified in Rel-17.
Observation 3: Since group-based beam reporting is feasible for inter-cell mTRP, support in RAN4 that the inter-cell mTRP scenario applies to simultaneous reception based mTRP scheme.
Proposal 1: RAN4 to define requirements for simultaneous reception in Rel-18 including intra-cell and inter-cell mTRP scenario for FR1 and FR2.
Observation 4: For Rel-18, in multi DCI scenario the indication of 2 TCI states is done independently for each coresetPoolIndex.
Observation 5: mDCI based schemes may need different requirements than sDCI based schemes for mTRP due to non-ideal backhaul delays.
Proposal 2: Define different activation delay requirements for sDCI and mDCI for TCI state switching requirements.
Proposal 3: In the use case of the target TCI state having the same coresetPoolIndex than the one included in the MAC activation command, reuse the current requirements.
Proposal 4: Study how to define the requirements in the case that MAC CE indicating/updating active TCI states is for a coresetPoolIndex/TRP which is different from the coresetPoolIndex/TRP used for the PDSCH carrying that MAC CE Command.
Proposal 5: RAN4 RRM requirements do not need to differentiate between channels for the requirements. Differentiate between MAC CE and DCI switch activation delays.
Proposal 6: Study the switching delay requirements and the scheduling opportunities for the two separate use cases where either only one TCI state of the beam pair is switched or where both TCI states of the beam pair are switched, in sDCI and in mDCI.
Observation 6: In sDCI, even if only one TCI state of the pair is switched but the other one remains, the TCI switching delay applies for both beams.
Proposal 7: In mDCI scheme, DCI switching of the beam pair where only one of the beams is switched shall not cause scheduling interruption on the beam that remains in the pair.
Observation 7: RRC based TCI switch delay requirements only apply to the case where there is a single TCI state that is activated.
Proposal 8: For sDCI use case, the current requirements should be reused for RRC based TCI switching.
Proposal 9: For mDCI use case, reuse conclusions form multi-Rx WID regarding RRC based TCI switching.
Proposal 10: We support proposal 1, RAN4 to discuss requirements for STxMP MAC CE TCI switching requirements when target TCI state includes 2 TCIs i.e. simultaneous UL transmission with multi-panel.
Proposal 11: RAN4 to discuss requirements for STxMP DCI TCI switching requirements when target TCI state includes 2 TCIs.
Proposal 12: RAN4 to consider TCI switch delay that include timing reference signal per TCI state.
Proposal 13: PDCCH repetition and SFN use cases should be considered for extension of Rel-17 unified TCI framework.

	R4-2313702
	Ericsson
	Proposal 1: 	RAN4 to agree on considering simultaneous reception with different QCL type-D in this WI.
Proposal 2: 	RAN4 to define relevant requirements to support inter-cell mTRP simultaneous reception in MIMO evolution WI.
Proposal 3: 	RAN4 to define TCI state switching delay for known and unknown TCI states
Proposal 4: 	RAN4 to reuse the legacy unified TCI state switching requirements when the single DCI or MAC CE indicates only switching of one of the TCI states from one TRP.
Proposal 5: 	When a UE is capable of receiving from a single beam at a time, UE performs dual TCI state switch in sequential order for DCI based and MAC CE based TCI state switching.
Proposal 6: 	For sDCI based mTRP, when only one single TCI state is switched, legacy TCI state switching requirements can be reused.
Proposal 7: 	For sDCI based mTRP, when two TCI states are switched, legacy TCI state switching requirements can be reused.
Proposal 8: 	MAC CE based known TCI state switch delay is MAC CE processing delay and fine timing acquisition delay.
Proposal 9: 	For UE capable of simultaneous reception, UE need to acquire fine time tracking simultaneously for inter-cell mTRP
Proposal 10: 	For UE capable of simultaneous reception, UE to acquire fine time tracking in sequential order for intra-cell mTRP
Proposal 11: 	For UE not capable of simultaneous reception, UE to acquire fine time tracking in sequential order for intra-cell mTRP and inter-cell mTRP.
Proposal 12: 	For UE capable of simultaneous reception, UE to measure L1-RSRP and acquire fine time tracking simultaneously for inter-cell mTRP.
Proposal 13: 	For UE capable of simultaneous reception, UE to measure L1-RSRP and acquire fine time tracking in sequential order for intra-cell mTRP.
Proposal 14: 	For UE not capable of simultaneous reception, UE to measure and acquire fine time tracking in sequential order for intra-cell mTRP and inter-cell mTRP.
Proposal 15: 	For mDCI based mTRP, each TRP’s TCI state switching is independent.  The requirements for switching each TRP’s TCI state can reuse Rel-17 unified TCI state switching requirements as baseline.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1
Issue 3-1-1: For eUTCI, whether to support simultaneous reception in mTRP scenarios in FR2?
· Proposals
· Proposal 1: (Apple, MediaTek)
· Not specify requirements for eUTCI with simultaneous reception in DL in FR2 in this WI. Discuss it in future release.
· Proposal 2: (Huawei, Nokia, Ericsson)
· Define RRM requirements for eUTCI with simultaneous reception in DL in FR2.
· Proposal 2a: (Huawei, Nokia)
· Define requirements for simultaneous reception in Rel-18 including intra-cell mTRP scenario for FR2.
· Proposal 2b: (Nokia, Ericsson)
· Define requirements for simultaneous reception in Rel-18 including inter-cell mTRP scenario for FR2.
· Recommended WF
· TBA

Issue 3-1-2: Whether to introduce RRM requirements for eUTCI if UE can support sTxMP? 
· Proposals
· Proposal 1: (Apple, Huawei)
· Not specify requirements for eUTCI with simultaneous UL transmission with multi-panels in Rel-18. Discuss it in future release.
· Proposal 2: (Nokia)
· RAN4 to discuss requirements for STxMP MAC CE TCI switching requirements when target TCI state includes 2 TCIs i.e. simultaneous UL transmission with multi-panel.
· RAN4 to discuss requirements for STxMP DCI TCI switching requirements when target TCI state includes 2 TCIs.
· Recommended WF
· TBA

Issue 3-1-3: For eUTCI, whether to consider repetition and SFN for RRM impacts? 
· Proposals
· Proposal 1: (Huawei, Nokia)
· Yes
· Proposal 2: (MediaTek)
· No
· Recommended WF
· TBA

Issue 3-1-4: For sDCI or mDCI mTRP, whether to define separate TCI state switching requirements? 
· Proposals
· Proposal 1: (Apple, Samsung, Huawei, Nokia, Ericsson)
· Define separate TCI state switching requirements. 
· Recommended WF
· Define separate TCI state switching requirements.

Issue 3-1-5: For mDCI mTRP, how to specify RRM requirements for eUTCI if UE cannot support simultaneous DL reception in FR2? 
· Proposals
· Proposal 1: (Apple)
· Existing UTCI requirements from R17 are applicable to PDCCH/PDSCH/PUSCH from/to each TRP independently with association of coresetPoolIndex
· Proposal 2: (Samsung)
· For UE not support two TAs, for each TRP joint/DL/UL TCI states, R17 Active downlink/uplink TCI state switching delay for unified TCI requirements can be reused by association to corestPoolIndex.
· For UE can support two TAs, update known condition and applicability and MAC-CE based downlink TCI state switch delay:
· Remove the restriction of timing offset with in CP.
· The DL/UL TCI state is associated to corestPoolIndex. 
· 	For active UL or joint TCI state, UE can track timing/frequency from DL-RS from different cell.
· Proposal 3: (Nokia)
· In the use case of the target TCI state having the same coresetPoolIndex than the one included in the MAC activation command, reuse the current requirements.
· Study how to define the requirements in the case that MAC CE indicating/updating active TCI states is for a coresetPoolIndex/TRP which is different from the coresetPoolIndex/TRP used for the PDSCH carrying that MAC CE Command.
· Proposal 4: (Ericsson)
· For mDCI based mTRP, each TRP’s TCI state switching is independent.  The requirements for switching each TRP’s TCI state can reuse Rel-17 unified TCI state switching requirements as baseline.
· Proposal 5: (MediaTek)
· Remove the case if target TCI state is unknown. 
· Modify the known conditions of eUTCI:
· L1-RSRP report within [1280] ms when receive TCI switch command.
· SSB associate with TCI remain detectable (SNR >= [-3]dB) during switching period.
· Recommended WF
The majority views are Rel-17 unified TCI state switching requirements can be reused. For Proposal 3, by our understanding, Rel-17 covers the target TCI state is the same or a different PCI. Please check if it can be accepted to reuse Rel-17 such requirements. 
· For UE not support two TAs, reuse Rel-17 unified TCI state switching requirements with association of coresetPoolIndex.
· Collection companies’ views on whether additional update is needed. 
· One update proposal is listed: For UE supports two TAs and RTC>CP,
· update known condition and applicability and MAC-CE based downlink TCI state switch delay:
· Remove the restriction of timing offset with in CP.
· The DL/UL TCI state is associated to corestPoolIndex. 
· 	For active UL or joint TCI state, UE can track timing/frequency from DL-RS from different cell.
· Another update proposal is listed:
· Remove the case if target TCI state is unknown

Issue 3-1-6: For mDCI mTRP, whether to specify RRM requirements for RRC based switching delay requirements? 
· Proposals
· Proposal 1: (MediaTek, Samsung)
· Do not specify RRC based TCI state switch delay requirements.
· Proposal 2: (Nokia)
· Reuse conclusions form multi-Rx WID regarding RRC based TCI switching.
Moderator’s suggestion:
· There is no conclusion in multi-RX for RRC based TCI switching. Can proposal 1 be agreed?

Issue 3-1-7: For sDCI mTRP if only one single TCI state is switched, how to specify TCI state switch delay requirement for eUTCI if UE cannot support simultaneous DL reception in FR2? 
· Proposals
· Proposal 1: (Apple, Samsung, Ericsson)
· Reuse legacy Rel-17 TCI state switching delay requirements. 
· Proposal 2: (Nokia)
· [bookmark: _Toc142645483]Study the switching delay requirements and the scheduling opportunities for the two separate use cases where either only one TCI state of the beam pair is switched or where both TCI states of the beam pair are switched
· Recommended WF
The majority views are Rel-17 unified TCI state switching requirements can be reused in this case. Please check if it can be accepted to reuse Rel-17 such requirements
· Reuse Rel-17 unified TCI state switching requirements in this case, including MAC-CE based TCI and DCI based TCI state switching.

Issue 3-1-8: For sDCI mTRP if dual TCI state is switched, how to specify MAC-CE based TCI state switch delay for eUTCI if UE cannot support simultaneous DL reception in FR2? 
· Proposals
· Proposal 1: (Apple)
· For MAC CE based DL dual TCI state switch the switching delay requirements are defined as:
          -  THARQ + + max{TOk1*(Tfirst-SSB1 + TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)} for {known, known}
          - THARQ + + max{TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc), TL1-RSRP2 +TOuk2*(Tfirst-SSB2+ TSSB-proc)} for {unknown, unknown}
          - THARQ + + max{TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc), TOk2*(Tfirst-SSB2+ TSSB-proc)} for {unknown, known} 
· For MAC CE based UL dual TCI state switch the switching delay requirements are defined as:
          -  THARQ + + max{NM1* (Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms), NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) } for {known, known}
          - THARQ + + max{ TL1-RSRP1 + Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms, TL1-RSRP2 + Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS2 + 2ms } for {unknown, unknown}
          - THARQ + + max{ TL1-RSRP1 + Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms, NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) } for {unknown, known} 
· Proposal 2: (Samsung)
· In the delay requirements, the time duration for SSB or PL-RS and L1-RSRP should be extended by two durations for dual TCIs.
· Proposal 3: (Ericsson)
· For known TCI state, for UE not capable of simultaneous reception, UE to acquire fine time tracking in sequential order for intra-cell mTRP and inter-cell mTRP.
· For known TCI state, for UE not capable of simultaneous reception, UE to measure and acquire fine time tracking in sequential order for intra-cell mTRP and inter-cell mTRP.
· For unknown TCI state, for UE not capable of simultaneous reception, UE to measure and acquire fine time tracking in sequential order for intra-cell mTRP and inter-cell mTRP.
· Proposal 4: (MediaTek)
· If UE is not capable of simultaneous reception for FR2 and the source RSs of the dual TCI states are overlapped or adjacent in time domain, the delay requirement for eUTCI will be extended due to UE can measure only one RS but not both RSs associated with dual TCI state at a time.
· Remove the case if target TCI state is unknown.
· Proposal 5: (Nokia)
· Study the switching delay requirements and the scheduling opportunities for the two separate use cases where either only one TCI state of the beam pair is switched or where both TCI states of the beam pair are switched.
Moderator’s suggestion:
From proposal 12 in Apple’s contribution, proposal 6 in Samsung’s contribution, proposal 8&11&14 in Ericsson’s contribution. Our understanding is that they have the similar meanings but might be different in formula such as how to use max for two TCI state. From Proposal 4 in MediaTek’s contribution, the extended should be applied but no details for how to extended. Please discuss on candidate cases, they can be refined during discussion:
· Case 1: (Apple, Samsung, Ericsson, MediaTek)
· If both target TCIs are known
· Case 2: (Apple, Samsung, Ericsson)
· If one of target TCIs is unknown and another is known
· Case 3: (Apple, Samsung, Ericsson)
· If both target TCIs are unknown

· To support Case 1: 
· Define MAC CE based DL dual TCI state switch the switching delay requirements as: 
· [bookmark: _Hlk143116870]Option 1: THARQ + max{TOk1*(Tfirst-SSB1 + TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)}
· Option 2: THARQ +  max{TOk1*(Tfirst-SSB1 , Tfirst-SSB2 ) + TSSB-proc)}
· Define MAC CE based UL dual TCI state switch the switching delay requirements as: 
· THARQ + max{NM1* (Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms), NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) }
· To support Case 2:
· Define MAC CE based DL dual TCI state switch the switching delay requirements as:
· THARQ + max{TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc), TOk2*(Tfirst-SSB2+ TSSB-proc)}
· Define MAC CE based UL dual TCI state switch the switching delay requirements as:
· THARQ + max{ TL1-RSRP1 + Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms, NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) }
· To support Case 3:
· Define MAC CE based DL dual TCI state switch the switching delay requirements as:
· THARQ + max{TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc), TL1-RSRP2 +TOuk2*(Tfirst-SSB2+ TSSB-proc)}
· Define MAC CE based UL dual TCI state switch the switching delay requirements as:
· THARQ + max{ TL1-RSRP1 + Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms, TL1-RSRP2 + Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS2 + 2ms }

Issue 3-1-9: For sDCI mTRP if dual TCI state is switched, how to specify DCI based TCI state switch delay for eUTCI if UE cannot support simultaneous DL reception in FR2?
· Proposals
· Proposal 1: (Apple)
· Both for DL and UL, the legacy DCI based TCI state switch delay requirements can be reused. 
· Proposal 2: (MediaTek)
· The delay requirement of DCI based TCI state switch should be discussed in RAN1 at first.
Moderator’s observation to Proposal 2:
RAN1 has achieved agreement in RAN1#112b-e:
	Agreement
On unified TCI framework extension, the Rel-17 timeline for updating the indicated joint/DL/UL TCI state(s) is retained, i.e., the indicated joint/DL/UL TCI state(s) applied to the DL reception or UL transmission in each slot is updated based on the Rel-17 beam application time


One or two TCIs are indicated in a single DCI. Beam application time only corresponds to that single DCI. 
Can Proposal 1 be agreed?

Issue 3-1-10: For sDCI mTRP, whether to specify RRM requirements for RRC based switching delay requirements? 
· Proposals
· Proposal 1: (Apple, MediaTek)
· No.
· Proposal 2: (Samsung)
· FFS on whether to introduce RRC based TCI state switch delay requirements for PDCCH.
· Proposal 3: (Nokia)
· The current requirements should be reused for RRC based TCI switching.
· Recommended WF
· TBA.

Issue 3-1-11: For sDCI mTRP, if simultaneous reception in FR2 is agreed in Issue 3-1-1, how to specify MAC-CE based TCI state switching requirements for eUTCI if UE can support simultaneous DL reception in FR2? 
· Proposals
· Proposal 1: (Ericsson)
· For UE capable of simultaneous reception, UE need to acquire fine time tracking simultaneously for inter-cell mTRP.
· For UE capable of simultaneous reception, UE to acquire fine time tracking in sequential order for intra-cell mTRP.
· For UE capable of simultaneous reception, UE to measure L1-RSRP and acquire fine time tracking simultaneously for inter-cell mTRP.
· For UE capable of simultaneous reception, UE to measure L1-RSRP and acquire fine time tracking in sequential order for intra-cell mTRP.
· Recommended WF
· TBA.

Issue 3-1-12: For sDCI mTRP, if simultaneous reception in FR2 is agreed in Issue 3-1-1, how to specify DCI based TCI state switching requirements for eUTCI if UE can support simultaneous DL reception in FR2? 
· Proposals
· Proposal 1: (Ericsson)
· For sDCI based mTRP, when only one single TCI state is switched, legacy TCI state switching requirements can be reused. 
· For sDCI based mTRP, when two TCI states are switched, legacy TCI state switching requirements can be reused.
· Recommended WF
· TBA.
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