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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:
· 8.21.2	RRM core requirements maintenance
· 8.21.2.1 RRM requirements impacts
· 8.21.2.2 Timing requirements for UL multi-DCI multi-TRP with two TAs
· 8.21.2.3 Unified TCI framework
· 8.21.3	RRM performance requirements
Topic #1: RRM core requirements mainenance #1: Timing requirements for UL multi-DCI multi-TRP with two TAs
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2401375
	Huawei, HiSilicon
	Proposal 1: In R18, the UE not capable of multi-DCI based multi-TRP operation with two TAs is expected to keep the same RTD assumption as R16/R17, i.e. RTD< CP.
Proposal 2: For DL reference timing for multi-DCI based multi-TRP operation with two TAs, it is suggest to clarify how the DL RS used for reference timing is associated to the UL transmission.
Proposal 3: For multi-DCI based multi-TRP operation with two TAs, the clarification in timing requirements can be updated as follows:
	If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex for the active BWP of a serving cell and the UE is configured with [twoTAGs] for the serving cell, For multi-DCI based multi-TRP operation with two TAs, for each TAG, the uplink transmissions of the serving cell associated with one coresetPoolIndex, which belong to one TAG, timing takes place    before the reception of the first detected path (in time) of the corresponding downlink reference signal of any DLorJointTCIState associated with the same coresetPoolIndex UL-TCIState or DLorJointTCIState (if unifiedTCI-StateType is indicated as Joint) , where   is commanded by the network independently for each TAG [TS 38.331].




	R4-2402018
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to define no new requirement about the number of DL reference timings.
Observation 2: The UE needs to be monitoring DL-RS before DCI-based TCI switching command.
Observation 3: The number of DL reference timings a UE can track is a capability that a UE could report back to the network for achieving better performance.
Proposal 2: There is no need to capture in RAN4 specification requirements about the number of DL reference timings a UE is capable track. If there is a need to define a capability related to the number of DL reference timings a UE can track, then send LS to RAN2.

	R4-2402489
	Samsung
	Proposal 1: If further clarification is needed, use the downlink timing associated with the TAG ID and coresetPoolIndex or one DL reference timing per TAG.

	R4-2402787
	Qualcomm Incorporated
	Proposal 1: The number of downlink reference timing for the purpose of uplink transmission timing adjustment is one for each TAG. And the downlink reference timing is defined based on the associated coresetPoolIndex in the TRP domain.

	R4-2402837
	Ericsson
	Proposal 1: RAN4 to agree that the number of downlink timing references should be equal to the number of TAGs across CCs.



Open issues summary
Sub-topic 1-1
Issue 1-1-1: MRTD/MTTD requirements for UE not capable of UL multi-DCI multi-TRP with two TAs
· Proposals
· Proposal 1: (Huawei)
· RTD<CP
· Recommended WF
· TBA

Issue 1-1-2: Clarification of association of UL TCI states and DL RS
· Proposals
· Proposal 1: (Huawei)
· downlink reference signal of any DLorJointTCIState associated with the same coresetPoolIndex
· Proposal 2: (Qualcomm)
· downlink reference signal of the cell with the associated coresetPoolIndex

Issue 1-1-3: Number of downlink timing reference
· Proposals
· Proposal 1: (Nokia)
· RAN4 to define no new requirement about the number of DL reference timings.
· No need to capture in RAN4 specification requirements about the number of DL reference timings a UE is capable track. If there is a need to define a capability related to the number of DL reference timings a UE can track, then send LS to RAN2
· Proposal 2: (Samsung)
· If further clarification is needed, use the downlink timing associated with the TAG ID and coresetPoolIndex or one DL reference timing per TAG.
· Proposal 3: (Qualcomm)
· The number of downlink reference timing for the purpose of uplink transmission timing adjustment is one for each TAG. And the downlink reference timing is defined based on the associated coresetPoolIndex in the TRP domain.
· Proposal 4: (Ericsson)
· RAN4 to agree that the number of downlink timing references should be equal to the number of TAGs across CCs.

Moderator’s suggestion: For Issue 1-1-2&Issue 1-1-3, discuss them together for the wording for clarification. 
CRs
	T-doc number
	Company
	Proposals / Observations

	R4-2401376
	Huawei, HiSilicon
	DraftCR on maintaining timing requirements for multi-DCI multi-TRP with two Tas

	R4-2402019
	Nokia, Nokia Shanghai Bell
	Draf CR correction of 2 Tas timing requirements

	R4-2402838
	Ericsson
	draft CR to 38.133 on UL Transmit timing for MIMO Evoloution



Topic #2: RRM core requirements mainenance #2: Unified TCI Framework extended to M-TRP
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2401903
	MediaTek Inc. 
	Proposal 1: Make it clear in spec that L1-RSRP measurement requirements defined for mTRP when RTD>CP are only applicable to single carrier scenario.
Proposal 2: For UE capable of RTD>CP, scheduling restriction is extended by one more symbol before and after SSB symbols, and measurement restriction is allowed on the SSB symbols and one more symbol before/after SSB symbols.

	R4-2400463
	Apple
	Single-DCI mTRP
Observation #1: For single-DCI multi-TRP for case 1, extra delay in case of adjacent SSBs in FR2 is only needed on one of the TRPs if both are not in the active TCI state list.

Proposal 1: For single-DCI multi-TRP dual TCI switch for case 1, update the switching delay as:
                THARQ +  + max{TOk1*(Tfirst-SSB1 +AD1*TSSB1+ TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)} / NR slot length;  Where AD1 = 1 if SSBs are adjacent in FR2 and TSSB1 =TSSB2 ; 0 otherwise

Observation #2: For single-DCI multi-TRP dual TCI switch case 3, if SSBs are adjacent in FR2, longer measurement period is needed for L1-RSRP measurement. 1 SSB period extension is not sufficient. 
Observation #3: For single-DCI multi-TRP dual TCI switch case 3, if SSBs are adjacent in FR2, additional 1 SSB period delay is needed if both TCI states need TO/FO measurement. 
Observation #4: Longer than 1 SSB period extension is needed in case SSBs are adjacent in FR2 for single-DCI multi-TRP dual TCI switch case 3.
Proposal 2: For single-DCI multi-TRP dual TCI switch for case 3, if SSBs are adjacent in FR2, longer delay is expected.

Multi-DCI mTRP

Observation #5: For multi-DCI multi-TRP the extra delay for overlapped or adjacent SSBs in FR2 is only added when SSB periodicity is smaller than that of the other TRP
Observation #6:  For multi-DCI multi-TRP the extra delay for overlapped or adjacent SSBs in FR2 should also be considered for the case when SSB periodicity are equal. 
Proposal 3: For multi-DCI multi-TRP DL TCI state switch, OL=1 if SSB overlaps or adjacent to SSB from other TRP in FR2 and SSB periodicity is equal to or less than that of other TRP, 0 otherwise.

Observation #7: For 2TA case UE has 2 TAG and 2 DL reference timing.
Observation #8: The TCI states(s) for each coresetPoolIndex are associated with a TAG. 
Observation #9: The UE needs use the DL reference timing for each coresetPoolIndex for UL timing.
Observation #10: The DL reference timing RS should be in the DL active TCI state list.
Observation #11: For joint TCI state, the UE would track timing since its needed for DL reception and is already considered in the DL switching requirements.
Observation #12: For separate UL TCI state switch additional time is needed – if the RS is not in or QCLed to RS in DL active TCI list. 
Proposal 4: For multi-DCI multi-TRP with 2TA not supporting RTD>CP or supporting 2TA and RTD>CP in FR1 the UL Unified TCI state switching delay is defined as: 
Known case: THARQ +  + TOk-ref (Tfirst-SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms

Observation #13: Requirements for UE supporting 2TA only cover FR1 so far. 
Observation #14: For completeness, we should extend the requirements for UE supporting 2TA to FR2
Observation #15: Given the maximum RTD of 8us, if SSB index from the TRPs are not the same or adjacent, they can be considered not overlapped or adjacent at the UE side.
Observation #16: In FR2, if UE supports RTD>CP, we can reuse the DL switching delay requirements with association of coresetPoolIndex if SSBs are not adjacent or overlapped. 
Observation #17:  In FR2, if UE supports RTD>CP, if SSBs are adjacent or overlapped, one extra SSB period needs to be added to delay irrespective of SSB periodicity. 
Proposal 5: For multi-DCI multi-TRP with 2TA for UE supporting RTD>CP in FR2 the DL Unified TCI state switching delay is defined as: 
Known case: THARQ + + TOk*(Tfirst-SSB + TSSB-proc + OL*TSSB)
Unknown case: THARQ + + TL1-RSRP + TOuk*(Tfirst-SSB + TSSB-proc + OL*TSSB)
OL=1 if SSB overlaps or adjacent to SSB from other TRP in FR2, 0 otherwise

Proposal 6: For multi-DCI multi-TRP with 2TA and RTD>CP in FR2 the UL Unified TCI state switching delay is defined as: 
Known case: THARQ +  + TOk-ref (Tfirst-SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms

Active TCI state list update delay for eUTCI
Update the active DL/UL TCI state list update delay to capture list update delay as “ … upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall have completed the active TCI state list update in slot …”.

	R4-2401174
	xiaomi
	Proposal 1: When UE does not support simultaneousRxDataSSB-DiffNumerology capability but UE supports RTD>CP capability, measurement restriction and scheduling restriction can be further relaxed.
Proposal 2: For sDCI, UE is not expected to receive or transmit on the target TCI state before UE completes the DL and UL TCI state switch of both TRPs.
Proposal 3: For mDCI, before UE finish two TCI state activations, UE is not expected to receive or transmit data in conflicting RS which is used for T/F tracking or pathloss calculation. 
Proposal 4: For mDCI mTRP, if UE supporting two TAs and but not supporting RTD>CP, legacy UL TCI state activation delay requirement will apply.
Proposal 5: For mDCI mTRP, when UE supports two TAs and RTD>CP capability, if the target TCI state of the UL TCI state of another TRP is not in the active TCI state list or QCL-ed, UE needs to perform extra DL timing tracking for another TRP.
Proposal 6: For mDCI mTRP, if UE supports two TAs and RTD>CP capability, Tfirst-PL-RS will be the time gap between first SSB for T/F tracking and first available PL-RS after first SSB.
Observation 1: When PL for L1-RSRP is based on SSB, 2ms post processing time has already been included in SSB periodicity and is not additionally needed.
Proposal 7: When UE supports two TAs and RTD>CP capability, UL TCI state switch delay for known case is defined as:
When PL-RS is maintained:
n+ THARQ +  + TOk(Tfirst-SSB + 2ms) + OL *TSSB
When PL-RS is not maintained 
n+HARQ+ + TOk*TfirstSSB+ Tfirst_PL-RS + 4*TPL-RS +2ms+ OL*TSSB

where
Tfirst-SSB is time to first SSB transmission after MAC CE command is decoded by the UE;
Tfirst_PL-RS is time to first pathloss RS transmission after first SSB transmission for T/F tracking. Tfirst_PL-RS should be larger than 2ms when PL-RS is CSI-RS.
OL=1 if SSB overlaps or adjacent to SSB from other TRP in FR2 and SSB periodicity is less than that of other TRP, 0 otherwise
Proposal 8: When UE supports two TAs and RTD>CP capability, don’t define UL TCI state switch delay requirement for unknown case.

	R4-2401325
	Huawei, HiSilicon
	Observation 1: L1-RSRP, L1-RSRP with different PCI and uTCI state switching are not the only requirements that UE can support when UE is capable of RTD larger than CP.
Proposal 1: For UE which is capable of RTD larger than CP in FR1, legacy requirements (not only L1-RSRP, L1-RSRP with different PCI and uTCI state switching) apply when RTD is less than MRTD. 
Proposal 2: RAN4 to discuss whether and how to capture proposal 1 in the spec.
Proposal 3: For UE support RTD larger than CP in FR1, the measurement and scheduling restrictions are updated to include the case when the symbols are overlapped in time domain.
Proposal 4: RAN4 shall discuss which reference signal is considered as the one associated with the UL/joint TCI state, and whether it can be assumed that the associated reference signal is always monitored by UE.

	R4-2401904
	MediaTek Inc.
	Observation 1: For mDCI mTRP and sDCI mTRP, when any of the dual TCI state is unknown and the RSs are overlapping or adjacent in FR2, the requirements defined are not always correct.
Proposal 1: For mDCI mTRP and SDCI, when any of the dual TCI state is unknown and the RSs are overlapping or adjacent in FR2, no need to define the specific requirements and make it clear that longer delay is expected in this case.
Proposal 2: Make it clear that the requirements defined for MAC CE based dual UL TCI states switching requirement for sDCI and mDCI in clauses 8.23.3 and 8.24.3 in TS 38.133 are only applicable when PL-RS of the two TCI states are not overlapped or adjacent.
Proposal 3: Make a down-selection from the three options for separate UL TCI state switching in mDCI mTRP:
· Option 1: Add additional time for T/F tracking for separate TCI state switching.
· Option 2: Not add additional time for T/F tracking and UE is not mandatory to meet uplink timing requirements for separate TCI state switching.
Option 3: Align the same rule as joint UL TCI state switching: UE is not expected to transmit on UL based on the target TCI state unless DL TCI state switch has also been activated yet.

	R4-2402020
	Nokia, Nokia Shanghai Bell
	Observation 1: Current agreement for MAC CE-based mDCI mTRP TCI switching does not cover the case when the SSB periodicity is the same for both target TCI states.
Proposal 1: For mDCI mTRP, in case of DL TCI state switching in FR2, when the SSBs from the two TRPs are adjacent (or overlap) and have the same periodicity, an additional SSB period is added to only one of the two TCI state switching delay.
Proposal 2: For mDCI mTRP, in case of DL TCI state switching in FR2, when the SSBs from the two TRPs are adjacent (or overlap) and have the same periodicity, adopt at least one of the following options defining which TCI state an additional SSB period should be added to in the switching delay:
-	The TCI state associated to the TRP with lowest (or highest) coresetPoolIndex;
-	The TCI state associated to the TRP for which a MAC-CE activation command has been received first;
-	The TCI state QCLed with the SSB for which a higher L1-RSRP has been last reported.
Proposal 3: For mDCI mTRP, with UL TCI state switching if UE supports two TAs, Rel-17 unified TCI state switching requirements are applicable for each TCI state associated with coresetPoolIndex independently, i.e.:
a.	[Known case] THARQ +  + NM*( Tfirst_target-PL-RS  + 4*Ttarget_PL-RS + 2ms)
b.	[Unknown case]: THARQ +  + TL1-RSRP + Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms
Proposal 4: For sDCI mTRP, for DL MAC CE based dual TCI state switch if SSBs are adjacent in FR2, when TSSB1 = TSSB2 the switching delay requirements for Case 2 are applicable also to Case 3, as
a.	(TSSB1 = TSSB2): THARQ +  + max(TL1-RSRP1, TL1-RSRP2) + max {TOuk1*(Tfirst-SSB1+ AD1*TSSB1 + TSSB-proc), TOuk2*(Tfirst-SSB2 + TSSB-proc)} / NR slot length; AD1 = 1 if SSBs are adjacent in FR2; 0 otherwise


	R4-2402490
	Samsung
	Proposal 1: For m-DCI, UL TCI state switching requirements for UE supports two TA, if PL-RS is maintained, use legacy Rel-17 requirements. If PL-RS is not maintained, add further SSB timing and frequency tracking.
Proposal 2: For FR1 L1-RSRP in intra-cell TRP, if UE support two TAG and RTD>CP, measurement restriction:
	when the SSB for L1-RSRP measurement is in the same OFDM symbol or partially overlapped in the OFDM symbol as SSB transmitted from serving cell(s) for RLM, BFD measurement,
· Two SSBs cannot be the next indices. 
	when the SSB for L1-RSRP measurement is in the same OFDM symbol or partially overlapped in the OFDM symbol as SSB transmitted from serving cell(s) for CBD or L1-RSRP measurement,
· No measurement restriction

when the SSB for L1-RSRP measurement is in the same OFDM symbol or partially overlapped in the OFDM symbol as CSI-RS transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement, 
· SSB for L1-RSRP measurement is from serving cell, 
· UE is not required to receive CSI-RS for RLM, BFD, CBD or L1-RSRP measurement

For FR1 L1-RSRP in inter-cell TRP, if UE support two TAG and RTD>CP, measurement restriction:
	when the SSB for L1-RSRP measurement is in the same OFDM symbol or partially overlapped in the OFDM symbol as SSB transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement,
· No measurement restriction

when the SSB for L1-RSRP measurement is in the same OFDM symbol or partially overlapped in the OFDM symbol as CSI-RS transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement, 
· SSB for L1-RSRP measurement is from serving cell, 
· UE is not required to receive CSI-RS for RLM, BFD, CBD or L1-RSRP measurement
· 
Proposal 3: For FR1 L1-RSRP of intra cell or the cell with additional PCI, scheduling restriction
· if UE does not support two TA, scheduling restriction:
· the same as legacy requirements. 
· if UE does support two TA but does not support RTD>CP, scheduling restriction:
· the same as legacy requirements.
· if UE does support two TA and does support RTD>CP, scheduling restriction:
· no matter of PDSCH/PDCCH have the same SCS or different SCS, 
· UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDSCH/PDCCH/CSI-RS from serving cell and the cell with different PCI on symbols and one more symbol before or after symbols corresponding to the SSB symbols configured for L1-RSRP measurement.

	R4-2402839
	Ericsson
	Proposal 1: For sDCI based mTRP, for MAC CE based TCI state switching in FR2, when SSB are adjacent, TCI state switching delay is THARQ +  + {TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc) + TL1-RSRP2 +TOuk2*(Tfirst-SSB2+ TSSB-proc)} / NR slot length
Proposal 2: When RTD>CP is supported, NO measurement restriction should be applied for L1-RSRP measurements for m-TRP.
Proposal 3: When RTD>CP is supported, NO scheduling restriction should be applied for L1-RSRP measurements for m-TRP.



Open issues summary
Sub-topic 2-1: 
Issue 2-1-1: For sDCI mTRP, how to specify DL MAC CE based dual TCI state switch the switching delay requirements for Case 1, if SSB are adjacent in FR2?
Previous Agreement: The SSB periodicity is the same for serving cell
· THARQ +  + max{TOk1*(Tfirst-SSB1 +AD1*TSSB1+ TSSB-proc), TOk2*(Tfirst-SSB2 +AD2*TSSB2+ TSSB-proc)} / NR slot length
· AD1 = 1 if SSBs are adjacent in FR2 and TSSB1 =TSSB2 ; 0 otherwise
· AD2 = 1 if SSBs are adjacent in FR2 and TSSB2 = TSSB1 ; 0 otherwise
· Proposals
· Proposal 1 (Apple)
· THARQ +  + max{TOk1*(Tfirst-SSB1 +AD1*TSSB1+ TSSB-proc), TOk2*(Tfirst-SSB2 +AD2*TSSB2+ TSSB-proc)} / NR slot length; 
· AD1 = 1 if SSBs are adjacent in FR2 and TSSB1 =TSSB2 ; 0 otherwise

Issue 2-1-2: For mDCI mTRP, OL parameter.
Previous Agreement: OL=1 if SSB overlaps or adjacent to SSB from other TRP in FR2 and SSB periodicity is less than that of other TRP, 0 otherwise
· Proposals
· Proposal 1 (Apple)
· OL=1 if SSB overlaps or adjacent to SSB from other TRP in FR2 and SSB periodicity is equal to or less than that of other TRP, 0 otherwise.
· Proposal 2 (Nokia)
· OL=1 if the SSB overlaps or is adjacent to the SSB from the other TRP in FR2 and the SSB periodicity is the same than that of the other TRP and the SSB is associated to the TRP with the lowest coresetPoolIndex(lowest or highest, or other choice); OL = 0 otherwise


Issue 2-1-3: For sDCI mTRP, how to specify DL MAC CE based dual TCI state switch the switching delay requirements for Case 3, if SSB are adjacent in FR2?
· Proposals
· Proposal 1 (Apple, MediaTek)
· Longer delay is expected
· Proposal 2 (Nokia)
· [bookmark: _Toc159171129](TSSB1 = TSSB2): THARQ +  + max(TL1-RSRP1, TL1-RSRP2) + max {TOuk1*(Tfirst-SSB1+ AD1*TSSB1 + TSSB-proc), TOuk2*(Tfirst-SSB2 + TSSB-proc)} / NR slot length; AD1 = 1 if SSBs are adjacent in FR2; 0 otherwise
· Proposal 3 (Ericsson)
· THARQ +  + {TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc) + TL1-RSRP2 +TOuk2*(Tfirst-SSB2+ TSSB-proc)} / NR slot length

Issue 2-1-4-a: For mDCI mTRP, how to specify UL TCI state switching requirements for eUTCI if UE supporting two TAs and but not supporting RTD>CP? 
· Proposals
· Proposal 1 (Apple)
· Known case: THARQ +  + TOk-ref (Tfirst-SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms
· Proposal 2 (xiaomi, Nokia)
· Known case: THARQ +  + NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
Unknown case: THARQ +  + TL1-RSRP +  Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms
· Proposal 3 (Huawei)
· RAN4 shall discuss which reference signal is considered as the one associated with the UL/joint TCI state, and whether it can be assumed that the associated reference signal is always monitored by UE.
· Proposal 4 (MediaTek)
· Make a down-selection from the three options for separate UL TCI state switching in mDCI mTRP:
· Option 1: Add additional time for T/F tracking for separate TCI state switching.
· Option 2: Not add additional time for T/F tracking and UE is not mandatory to meet uplink timing requirements for separate TCI state switching.
· Option 3: Align the same rule as joint UL TCI state switching: UE is not expected to transmit on UL based on the target TCI state unless DL TCI state switch has also been activated yet.
· Proposal 5 (Samsung)
· if PL-RS is maintained, use legacy Rel-17 requirements. If PL-RS is not maintained, add further SSB timing and frequency tracking.
· 
Issue 2-1-4-b: For mDCI mTRP, how to specify UL TCI state switching requirements for eUTCI if UE supporting two TAs and supporting RTD>CP in FR1? 
· Proposals
· Proposal 1 (Apple)
· Known case: THARQ +  + TOk-ref (Tfirst-SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms
· Proposal 2 (xiaomi)
· Known case: 
· n+ THARQ +  + TOk(Tfirst-SSB + 2ms) + OL *TSSB when PL-RS is maintained
· n+HARQ+ + TOk*TfirstSSB+ Tfirst_PL-RS + 4*TPL-RS +2ms+ OL*TSSB
Tfirst-SSB is time to first SSB transmission after MAC CE command is decoded by the UE;
Tfirst_PL-RS is time to first pathloss RS transmission after first SSB transmission for T/F tracking. Tfirst_PL-RS should be larger than 2ms when PL-RS is CSI-RS.
OL=1 if SSB overlaps or adjacent to SSB from other TRP in FR2 and SSB periodicity is less than that of other TRP, 0 otherwise
· Unknown case: 
· No Requirements. 
· Proposal 3 (Huawei)
· RAN4 shall discuss which reference signal is considered as the one associated with the UL/joint TCI state, and whether it can be assumed that the associated reference signal is always monitored by UE.
· Proposal 4 (MediaTek)
· Make a down-selection from the three options for separate UL TCI state switching in mDCI mTRP:
· Option 1: Add additional time for T/F tracking for separate TCI state switching.
· Option 2: Not add additional time for T/F tracking and UE is not mandatory to meet uplink timing requirements for separate TCI state switching.
· Option 3: Align the same rule as joint UL TCI state switching: UE is not expected to transmit on UL based on the target TCI state unless DL TCI state switch has also been activated yet.
· Proposal 5 (Samsung)
· if PL-RS is maintained, use legacy Rel-17 requirements. If PL-RS is not maintained, add further SSB timing and frequency tracking.

Issue 2-1-5: For sDCI/mDCI mTRP, revise the requirements to for Case 2/Case3 if any of the dual TCI state is unknown and the RSs are overlapping or adjacent in FR2? 
· Proposals
· Proposal 1 (MediaTek)
· Longer delay is expected. 

Issue 2-1-6: Applicability of L1-RSRP measurement when RTD>CP in FR1
· Proposals
· Proposal 1 (MediaTek)
· Make it clear in spec that L1-RSRP measurement requirements defined for mTRP when RTD>CP are only applicable to single carrier scenario.

Issue 2-1-7: Measurement restriction of L1-RSRP measurement when RTD>CP in FR1
· Proposals
· Proposal 1 (MediaTek)
· For UE capable of RTD>CP, measurement restriction is allowed on the SSB symbols and one more symbol before/after SSB symbols.
· Proposal 2 (xiaomi)
· When UE does not support simultaneousRxDataSSB-DiffNumerology capability but UE supports RTD>CP capability, measurement restriction can be further relaxed.
· Proposal 3 (Huawei)
· The measurement is updated to include the case when the symbols are overlapped in time domain.
· Proposal 4 (Samsung)
· intra-cell TRP, if UE support two TAG and RTD>CP, measurement restriction:
· when the SSB for L1-RSRP measurement is in the same OFDM symbol or partially overlapped in the OFDM symbol as SSB transmitted from serving cell(s) for RLM, BFD measurement,
· Two SSBs cannot be the next indices. 
· 	when the SSB for L1-RSRP measurement is in the same OFDM symbol or partially overlapped in the OFDM symbol as SSB transmitted from serving cell(s) for CBD or L1-RSRP measurement,
· No measurement restriction
· when the SSB for L1-RSRP measurement is in the same OFDM symbol or partially overlapped in the OFDM symbol as CSI-RS transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement, 
· SSB for L1-RSRP measurement is from serving cell, 
· UE is not required to receive CSI-RS for RLM, BFD, CBD or L1-RSRP measurement
· inter-cell TRP, if UE support two TAG and RTD>CP, measurement restriction:
· 	when the SSB for L1-RSRP measurement is in the same OFDM symbol or partially overlapped in the OFDM symbol as SSB transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement,
· No measurement restriction
· when the SSB for L1-RSRP measurement is in the same OFDM symbol or partially overlapped in the OFDM symbol as CSI-RS transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement, 
· SSB for L1-RSRP measurement is from serving cell, 
· UE is not required to receive CSI-RS for RLM, BFD, CBD or L1-RSRP measurement
· Proposal 5 (Ericsson)
· No restriction

Issue 2-1-8: Scheduling restriction of L1-RSRP measurement when RTD>CP in FR1
· Proposals
· Proposal 1 (MediaTek)
· For UE capable of RTD>CP, scheduling restriction is extended by one more symbol before and after SSB symbols
· Proposal 2 (xiaomi)
· When UE does not support simultaneousRxDataSSB-DiffNumerology capability but UE supports RTD>CP capability, scheduling restriction can be further relaxed.
· Proposal 3 (Huawei)
· The scheduling is updated to include the case when the symbols are overlapped in time domain.
· Proposal 4 (Samsung)
· if UE does not support two TA, scheduling restriction:
· the same as legacy requirements. 
· if UE does support two TA but does not support RTD>CP, scheduling restriction:
· the same as legacy requirements.
· if UE does support two TA and does support RTD>CP, scheduling restriction:
· no matter of PDSCH/PDCCH have the same SCS or different SCS, 
· UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDSCH/PDCCH/CSI-RS from serving cell and the cell with different PCI on symbols and one more symbol before or after symbols corresponding to the SSB symbols configured for L1-RSRP measurement.
· Proposal 5 (Ericsson)
· No restriction

Issue 2-1-9: when RTD>CP in FR1, update of other requirements as RLM/BFD/…?
· Proposals
· Proposal 1 (Huawei)
· RAN4 to discuss and confirm whether other RRM requirements can be applicable, if needed, how to clarify the side condition of RTD>CP

Issue 2-1-10: Active TCI state list update delay for eUTCI?
· Proposals
· Proposal 1 (Apple)
· Same update in Rel-17 CR. 
· Recommended WF
· Handle the issue in Rel-17 CR firstly. 

Issue 2-1-11: Whether to support RTD>CP in FR2?
· Proposals
· Proposal 1 (Apple)
· extend the requirements for UE supporting 2TA to FR2
· 2TA and RTD>CP in FR2, DL Unified TCI state switching delay:
· Known case: THARQ + + TOk*(Tfirst-SSB + TSSB-proc + OL*TSSB)
· Unknown case: THARQ + + TL1-RSRP + TOuk*(Tfirst-SSB + TSSB-proc + OL*TSSB)
OL=1 if SSB overlaps or adjacent to SSB from other TRP in FR2, 0 otherwise
· 2TA and RTD>CP in FR2, UL Unified TCI state switching delay:
· Known case: THARQ +  + TOk-ref (Tfirst-SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
· Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms

Issue 2-1-12: Add clarification of joint TCI state activation delay in sDCI?
· Proposals
· Proposal 1 (xiaomi)
· UE is not expected to receive or transmit on the target TCI state before UE completes the DL and UL TCI state switch of both TRPs

Issue 2-1-13: Add scheduling restriction for dual TCI state activation delay in mDCI
· Proposals
· Proposal 1 (xiaomi)
· before UE finish two TCI state activations, UE is not expected to receive or transmit data in conflicting RS which is used for T/F tracking or pathloss calculation.

CRs
	T-doc number
	Company
	Proposals / Observations

	R4-2400464
	Apple
	CR for DL TCI state switching delay requirements for eUTCI for mDCI

	R4-2400465
	Apple
	CR for UL TCI state switching delay requirements for eUTCI for mDCI

	R4-2401059
	Apple
	CR CR on Active TCI state list update delay for  eUTCI for sDCI

	R4-2401175
	xiaomi
	DraftCR on L1-RSRP measurement for cell with different PCI when UE supports RTD> CP

	R4-2401326
	Huawei, HiSilicon
	DraftCR on maintenance for Active TCI state switching delay for unified TCI for sDCI mTRP

	R4-2401938
	vivo
	draft CR on L1-RSRP RRM requirements in R18 NR MIMO evolution

	R4-2402021
	Nokia, Nokia Shanghai Bell
	Draft CR correction of unified TCI requirements with mTRP

	R4-2402492
	Samsung
	Draft CR on active downlink TCI state switching delay for unified TCI for sDCI mTRP



Topic #3: RRM performance part 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400462
	Apple
	Observation #1: 	Simulation results show that the TDCP measurement is very sensitive to SNR and depends on channel model and Doppler.
Observation #2: 	It is not feasible to define accuracy requirements for TDCP measurement that would be applicable to a range of SNR, and all channel conditions.
Observation #3: 	The accuracy requirements for RRM are agnostic to propagation channel condition and applicable to a range of SNR. 
Observation #4: 	The feasibility study of defining accuracy requirements for TDCP measurement is limited to TDL channel model.
Observation #5: 	Defining an accuracy requirement for TDCP measurement in a certain channel model is inadequate and not useful in real deployment.
Observation #6: 	Testability issue with defining such accuracy requirements as static channel conditions are used for accuracy requirements and TDCP measurement accuracy would need a TDL channel.
Observation #7: 	Using a fading channel for accuracy requirement test might lead to false errors, as the measurement can change with channel conditions.
Proposal #1: 	Do not define accuracy requirements for TDCP measurement. 
Proposal #2: 	Introduce additional criteria for TDCP measurement reporting. 
Proposal #3: 	Introduce additional L1-SINR or L1-RSRP reporting along with TDCP reporting
Proposal #4: 	Network can trigger aperiodic CSI for TDCP measurement reporting based on serving cell L1 measurement report
Proposal #5: 	UE is expected to receive aperiodic CSI for TDCP measurement reporting only when reported L1-RSRP or L1-SINR from serving cell are larger than a threshold.

	R4-2401173
	xiaomi
	Proposal 1: Do not define accuracy requirement but define test cases for TDL-A.
Proposal 2: For TDCP test, SNR can be set as 15dB.
Proposal 3: Test metric is defined as Median value delta between estimated median and ideal median value, where ideal median value can be derived from Bessel function.
Observation 1: The Median value delta without quantization for all dopplers is smaller than 0.0505 for SNR = 15dB. 
Observation 2: The Median value index delta after quantization is different depending on dopplers for SNR = 15dB.

	R4-2402017
R4-2402925
	Nokia, Nokia Shanghai Bell
	Proposal 1: Define TDCP requirements with 4 samples averaging
Observation 4: Use of phase in combination with magnitude increases the differentiation between low and hight Doppler using TDCP reports.
Proposal 2: Define TDCP requirements with lag of 10 slots
Proposal 3: Define TDCP requirements with amplitude and phase

	R4-2402836
	Ericsson
	Proposal 1: 	RAN4 to agree on approach 1 or 2 for defining the TDCP requirements and test cases.
Approach 1: Defining generic requirements and test cases for SNR above certain threshold
•	Step 1: Define the accuracy requirements and define the applicability of accuracy requirements such that these accuracy requirements are only applicable for SNR above a certain threshold.
•	Step 2: Agree on the configurations for the test
•	Step 3: Define the test case where the measured value shall be in the range of expected value for [Y1]% of the total number of the tests. Y1 can be FFS
Approach 2: Instead of defining generic accuracy requirements which are applicable for specific SNR conditions, defining the test cases for TDCP under specific scenarios (e.g., doppler spread and SNR) by considering different companies results into consideration.
•	Step 1: Determine the configuration (e.g., SNR, doppler spread) for the test.
•	Step 2: for the configuration agreed in step 1, determine the TDCP accuracy range (i.e., TDCP accuracy value X1 to X2) from the simulation results from different companies.
•	Step 3: Define the test case for the configurations agreed in step 1 and the TDCP value UE should report to pass the test is determined from the range of values determined in step 2 (i.e., X1 to X2). For the repeated tests UE should pass the test at least [Y2] % of the times. Y2 can be FFS.

	R4-2400466
	Apple
	TDCP Measurement Reporting
Observation #1: 	RAN1 spec doesn’t include the range of TDCP values corresponding to reported index for TDCP.
Observation #2: 	RAN4 spec should capture the range of TDCP values for each index.
Proposal #1: 	
RAN4 introduce the following TDCP amplitude quantization table in 38.133. 
	
	TDCP Range

	0
	0.9945< TDCP <=1

	1
	0.9922< TDCP <=0.9945

	2
	0.9890< TDCP <=0.9922

	3
	0.9844< TDCP <=0.9890

	…
	…

	12
	0.6464< TDCP <=0.75

	13
	0.5< TDCP <=0.6464

	14
	0.2929< TDCP <=0.5

	15
	0≤ TDCP <=0.2929



Timing requirements for UL multi-DCI multi-TRP with two TAs
Proposal #2: 	
Test case list for multi-DCI multi-TRP with two TAs:
Test case 1: UE transmit timing in FR1
Test case 2: UE transmit timing in FR2
Test case 3: timing advance in FR1
Test case 4: timing advance in FR2

TCI state switching requirements for eUTCI
Observation #3: 	For mDCI the R17 UTCI state requirements are applicable per TRP independently with association of coresetPoolIndex.
Observation #4: 	Nothing new will be tested in terms of UTCI state switch in the context of mDCI scheme.
Proposal #3: 	Do not introduce performance test cases for eUTCI for mDCI mTRP transmission scheme.
Observation #5: 	For sDCI with single TCI state switch no new requirements are defined and the R17 UTCI state requirements are reused.
Proposal #4: 	Do not introduce performance test cases for eUTCI for sDCI mTRP transmission scheme with single TCI state switch.
Observation #6: 	The test cases for sDCI mTRP dual TCI switch should be for configurations that don’t require simultaneous reception in DL or simultaneous transmission in UL.
Observation #7: 	sDCI TDM transmission scheme doesn’t require simultaneous reception in DL
Observation #8: 	PUSCH repetition scheme doesn’t require simultaneous transmission in UL
Observation #9: 	Joint dual TCI state switch without supporting simultaneous reception in DL or simultaneous transmission in UL is not possible. 
Proposal #5: 	RAN4 introduce performance test cases for sDCI mTRP with dual TCI state switch for 
(1) Separate TCI state switch on DL, with sDCI TDM transmission scheme
(2) Separate UL TCI state switch, with PUSCH repetition
Proposal #6: 	Do not introduce test case for Joint dual TCI state switch for sDCI mTRP. 
Proposal #7: 	Introduce test case for MAC CE based sDCI dual TCI state switch in FR2.

	R4-2401377
	Huawei, HiSilicon
	[bookmark: _Hlk159055047]Proposal 1: It is suggested not to define measurement accuracy requirements based on the range of measured absolute TDCP results.
Proposal 2: It is suggested not to define measurement accuracy requirements only for some corner scenarios.
Proposal 3: It is suggested not to introduce both measurement accuracy requirements and corresponding test cases for TRS based TDCP reporting.
Proposal 4: It is suggested to introduce the TDCP measurements reporting mapping table in TS38.133 which can be defined as Table I.
Table I: Quantization of amplitude value for TDCP reporting
	Value of  
	TDCP Range

	0
	 ~
	0.9945< TDCP <=1

	1
	 ~ 
	0.9922< TDCP <=0.9945

	2
	 ~ 
	0.9890< TDCP <=0.9922

	3
	 ~ 
	0.9844< TDCP <=0.9890

	…
	…
	…

	12
	 ~ 
	0.6464< TDCP <=0.75

	13
	 ~ 
	0.5< TDCP <=0.6464

	14
	 ~ 
	0.2929< TDCP <=0.5

	15
	 ~ 
	0< TDCP <=0.2929


Proposal 5: New timing advance adjustment test is suggested to be introduced for verifying UE capability of supporting two TAs.
Proposal 6: RAN4 to define test cases for uTCI extension to mTRP based on Table II.
Table II. Test case for uTCI extension to mTRP
	sDCI
	sDCI FR2 MAC-CE based active joint TCI state switch for a known TCI state

	
	sDCI FR2 MAC-CE based active DL TCI state switch for a known TCI state

	
	sDCI FR2 MAC-CE based active UL TCI state switch for a known TCI state

	mDCI
	mDCI FR2 MAC-CE based active joint TCI state switch for a known TCI state

	
	mDCI FR2 MAC-CE based active DL TCI state switch for a known TCI state

	
	mDCI FR2 MAC-CE based active UL TCI state switch for a known TCI state

	
	mDCI FR1 MAC-CE based active joint TCI state switch for a known TCI state with RTD larger than CP for inter-cell

	
	mDCI FR1 MAC-CE based active DL TCI state switch for a known TCI state with RTD larger than CP for inter-cell

	
	mDCI FR1 MAC-CE based active UL TCI state switch for a known TCI state with RTD larger than CP for inter-cell




	R4-2401905
	MediaTek Inc.
	Proposal 1: RAN4 to discuss a test case for TDCP when SNR=20 dB and doppler frequency is less than 100 Hz.
Proposal 2: Not to define test cases for two TAs since the UE transmitting timing accuracy and TA adjustment are the same as legacy.
Proposal 3: Specify test cases for MAC CE based TCI state switching only and focus on known TCI states.
Proposal 4: RAN4 to consider the following test requirement for eUTCI test cases:
-	To specify MAC CE based TCI state switching and only focus on known TCI states.
-	For mDCI, only consider test case of active downlink TCI state switching 
-	Only when SSB overlaps or adjacent to SSB from other TRP in FR2.
-	For sDCI, define test cases of active downlink TCI state switching
-	Only when SSB is not adjacent to SSB from other TRP in FR2 since adjacent SSB is considered in mDCI test case.
-	For sDCI, define test cases of active joint or uplink TCI state switching.

	R4-2402022
	Nokia, Nokia Shanghai Bell
	Proposal 1: Define the test case for the two TA feature including:
a.	A setup with two TRPs, each sending its own TA command;
b.	An adjustable timing delay between the two cells/TRPs within the MRTD requirements.
Proposal 2: Test cases for verification of two TA feature:
a.	Test case for UE transmit timing accuracy;
b.	Test case for UE timing advance adjustment accuracy.
Proposal 3: Define the test case for the two TA feature including two MRTD configurations, assuming either MRTD > CP or MRTD = CP; a UE will only run one of the two configurations depending on whether it supports MRTD > CP or MRTD = CP.
Proposal 4: Define the test cases for the unified TCI state switching for sDCI mTRP, including at least FR2 MAC-CE based dual TCI switch for:
-	Both target TCIs are known (Case 1);
-	One of target TCIs is unknown and another is known (Case 2).
-	FFS depending on the WI progress: Both target TCIs are unknown (Case 3).
Proposal 5: Define the test cases for the unified TCI state switching for mDCI mTRP, including at least MAC-CE based TCI switch for the following scenarios, with target TCI states that can be either known or unknown:
-	DL with UE not supporting two TAs;
-	UL with UE not supporting two TAs;
-	DL with UE supporting two TAs but not supporting RTD>CP;
-	FFS depending on the WI progress: UL with UE supporting two TAs but not supporting RTD>CP;
-	DL with UE supporting two TAs and supporting RTD>CP in FR1;
-	FFS depending on the WI progress: UL with UE supporting two TAs and supporting RTD>CP in FR1.

	R4-2402491
	Samsung
	Proposal 1: For TDCP, only define amplitude reporting. We prefer option 2 to define test case or the option 1 with the same test condition in option 2.
For channel model, only TDL-A is used in test case. 
SNR = 20dB. 
For the test, define two time periods of UE for low doppler condition and high doppler condition. The estimated index error as max (X – Ideal Bessel value, Y – Ideal Bessel value) can be overserved for T1 and T2.
Proposal 2: For mapping table of TDCP amplitude reporting, we prefer to use the RAN1 points as the middle (but not the center due to non-uniform) of each range as:
	Estimated TDCP value
	Report index

	0.9953≤Estimated TDCP≤1 
	0

	0.99335<Estimated TDCP<0.9953
	1

	…
	…

	0≤Estimated TDCP<0.39645
	15


For mapping table of TDCP phase reporting, the 16 points divided [0 2pi] to 16 segments. the mapping table can use  as the boundary of each range. 
Proposal 3: It is proposed to add test cases as below table:
	Test purpose
	Test cases

	TDCP accuracy test
	· Define test case for TDCP accuracy test

	Interruptions at SRS antenna port switching
	· No new test case. 

	Uplink transmit timing for two cells to support two TA
	· NR SA in FR1
· NR SA in FR2

	m-TRP MAC-CE based TCI state switch delay
	TC-x: NR FR2, intra-cell (Serving cell ) sDCI + DL TCI + dual TCI state switching + one is known; one is unknown
TC-x: NR FR2, intra-cell (Serving cell ) sDCI + UL TCI + dual TCI state switching + both two are known
TC-x: NR FR2, intra-cell (Serving cell ) sDCI + DL TCI + dual TCI state switching + two are unknown
TC-x: NR FR2, inter-cell mDCI + DL TCI + both two are known, RTD<CP
TC-x: NR FR1, inter-cell mDCI + UL TCI + both two are known, RTD>CP
· If no test concern from companies, RAN4 can add test cases for both NR and EN-DC.




	R4-2402840
	Ericsson
	Proposal 1: 	RAN4 to define TDCP accuracy requirements/test cases as per Approach 1or Approach 2.
Proposal 2: For a UE supporting two TA, Ran4 to define following tests.
· UE Transmit Timing Test in FR1 
· UE Transmit Timing Test in FR2
· Timing advance adjustment accuracy for FR1 
· Timing advance adjustment accuracy for FR2
Proposal 3: In sDCI scenario, MAC CE based unified TCI state switching should be tested for
a. joint TCI state switching 
b. Separate DL TCI state switch
c. Separate UL TCI state switch



Open issues summary
Sub-topic 3-1: TDCP
Issue 3-1-1: Whether to define TDCP accuracy requirement/test case for TDCP?
· Proposals
· Proposal 1: (Apple, Huawei)
· Do not define accuracy requirements and test cases for TDCP measurement.
· Proposal 2: (xiaomi)
· Do not define accuracy requirement but define test cases for TDL-A.
· Proposal 3: (Nokia)
· Define TDCP requirements with 4 samples averaging
· Define TDCP requirements with lag of 10 slots
· Define TDCP requirements with amplitude and phase
· Proposal 4: (Ericsson)
· RAN4 to agree on approach 1 or 2 for defining the TDCP requirements and test cases.
· Approach 1: Defining generic requirements and test cases for SNR above certain threshold
· Step 1: Define the accuracy requirements and define the applicability of accuracy requirements such that these accuracy requirements are only applicable for SNR above a certain threshold.
· Step 2: Agree on the configurations for the test
· Step 3: Define the test case where the measured value shall be in the range of expected value for [Y1]% of the total number of the tests. Y1 can be FFS
· Approach 2: Instead of defining generic accuracy requirements which are applicable for specific SNR conditions, defining the test cases for TDCP under specific scenarios (e.g., doppler spread and SNR) by considering different companies results into consideration.
· Proposal 5: (MediaTek)
· RAN4 to discuss a test case for TDCP when SNR=20 dB and doppler frequency is less than 100 Hz.
· Proposal 6: (Samsung)
· only define amplitude reporting. Define test case or with accuracy requirements with the same test condition in test case.
· Recommended WF
· To discuss:
· OP1: No accuracy requirements and no TC (Apple, Huawei)
· OP2: Generic accuracy requirements (Nokia, Ericsson)
· Both amplitude and phase (Nokia)
· Only amplitude (Ericsson)
· OP3: Fine for certain condition TC (Xiaomi, Nokia, Ericsson, MediaTek, Samsung)

Issue 3-1-2: Whether to define additional criteria for TDCP?
· Proposals
· Proposal 1: (Apple)
· Introduce additional L1-SINR or L1-RSRP reporting along with TDCP reporting
· Network can trigger aperiodic CSI for TDCP measurement reporting based on serving cell L1 measurement report
· UE is expected to receive aperiodic CSI for TDCP measurement reporting only when reported L1-RSRP or L1-SINR from serving cell are larger than a threshold.
· Recommended WF
· TBA

Issue 3-1-3: Design for the test case of TDCP if TC of TDCP is accepted
· Proposals
· Proposal 1: (xiaomi)
· Channel model: TDL-A
· SNR = 15dB
· Test metric: Median value delta between estimated median and ideal median value, where ideal median value can be derived from Bessel function.
· Test requirements: 
· Based on correlation value delta without quantization
· Based on index delta after quantization
· Proposal 2: (Ericsson)
· Step 1: Determine the configuration (e.g., SNR, doppler spread) for the test.
· Step 2: for the configuration agreed in step 1, determine the TDCP accuracy range (i.e., TDCP accuracy value X1 to X2) from the simulation results from different companies.
· Step 3: Define the test case for the configurations agreed in step 1 and the TDCP value UE should report to pass the test is determined from the range of values determined in step 2 (i.e., X1 to X2). For the repeated tests UE should pass the test at least [Y2] % of the times. Y2 can be FFS.
· Proposal 3: (MediaTek)
· SNR = 20dB
· Doppler frequency is less than 100Hz
· Proposal 4: (Samsung)
· Channel model: TDL-A
· SNR = 20dB
· define two time periods of UE for low doppler condition and high doppler condition. The estimated index error as max (X – Ideal Bessel value, Y – Ideal Bessel value) can be overserved for T1 and T2.

Issue 3-1-4: TDCP Measurement Report Mapping - amplitude
· Proposals
· Proposal 1: (Apple, Huawei)
	
	TDCP Range

	0
	0.9945< TDCP <=1

	1
	0.9922< TDCP <=0.9945

	2
	0.9890< TDCP <=0.9922

	3
	0.9844< TDCP <=0.9890

	…
	…

	12
	0.6464< TDCP <=0.75

	13
	0.5< TDCP <=0.6464

	14
	0.2929< TDCP <=0.5

	15
	0≤ TDCP <=0.2929
(≤: only difference in Apple’s and Huawei’s )


· Proposal 2: (Samsung)
· TDCP amplitude: use the RAN1 points as the middle (but not the centre due to non-uniform) of each range as
	Estimated TDCP value
	Report index

	0.9953≤Estimated TDCP≤1 
	0

	0.99335<Estimated TDCP<0.9953
	1

	…
	…

	0≤Estimated TDCP<0.39645
	15



Issue 3-1-5: TDCP Measurement Report Mapping - phase
· Proposals
· Proposal 1: (Samsung)
· For mapping table of TDCP phase reporting, the 16 points divided [0 2pi] to 16 segments. the mapping table can use  as the boundary of each range. 

Sub-topic 3-2: Test Cases
Issue 3-2-1: Whether to define TCs for two TAs?
· Proposals
· Proposal 1: (MediaTek)
· No
· Proposal 2: (Apple, Huawei, Nokia, Samsung, Ericsson)
· Yes
	Apple&Ericsson
	· Test case 1: UE transmit timing in FR1
· Test case 2: UE transmit timing in FR2
· Test case 3: timing advance in FR1
· Test case 4: timing advance in FR2

	Huawei
	New timing advance adjustment test

	Nokia
	· [bookmark: _Toc159246062]Test case for UE transmit timing accuracy (MRTD>CP);
· [bookmark: _Toc159246063]Test case for UE timing advance adjustment accuracy (MRTD > CP).
· Test case for UE transmit timing accuracy (MRTD=CP);
· Test case for UE timing advance adjustment accuracy (MRTD = CP).
UE only run one bundle depends on UE capability

	Samsung
	· Uplink transmit timing for NR SA in FR1
· Uplink transmit timing for NR SA in FR2



Issue 3-2-2: Whether to define TCs for m-DCI mTRP cases?
· Proposals
· Proposal 1: (Apple, Ericsson)
· No
· Proposal 2: Yes (Huawei, MediaTek, Nokia, Samsung)
	Huawei
	· mDCI FR2 MAC-CE based active joint TCI state switch for a known TCI state
· mDCI FR2 MAC-CE based active DL TCI state switch for a known TCI state
· mDCI FR2 MAC-CE based active UL TCI state switch for a known TCI state
· mDCI FR1 MAC-CE based active joint TCI state switch for a known TCI state with RTD larger than CP for inter-cell
· mDCI FR1 MAC-CE based active DL TCI state switch for a known TCI state with RTD larger than CP for inter-cell
· mDCI FR1 MAC-CE based active UL TCI state switch for a known TCI state with RTD larger than CP for inter-cell

	MediaTek
	· FR2 active downlink TCI state switching with only when SSB overlaps or adjacent to SSB from other TRP: only known TCI states

	Nokia
	target TCI states that can be either known or unknown
· MAC-CE based active DL TCI state switch: no two TAs
· MAC-CE based active UL TCI state switch: no two TAs
· MAC-CE based active DL TCI state switch: with two TAs but no RTD>CP
· FFS: MAC-CE based active UL TCI state switch: with two TAs but no RTD>CP
· FR1 MAC-CE based active DL TCI state switch: with two TAs and RTD>CP
· FFS: FR1 MAC-CE based active UL TCI state switch: with two TAs and RTD>CP

	Samsung
	· TC-x: NR FR2, inter-cell mDCI + DL TCI + both two are known, RTD<CP
· TC-x: NR FR1, inter-cell mDCI + UL TCI + both two are known, RTD>CP



* For target TCI states:
	Both are known: Huawei, MediaTek, Samsung
	Unknown in test: Nokia

Issue 3-2-3: Whether to define TCs for s-DCI mTRP cases?
· Proposals
	Apple
	· No TC for eUTCI for sDCI mTRP with single TCI state switch
· Do not introduce test case for Joint dual TCI state switch for sDCI mTRP.
· TCs for eUTCI for sDCI mTRP with dual TCI state switch in FR2
· Separate TCI state switch on DL, with sDCI TDM transmission scheme
· Separate UL TCI state switch, with PUSCH repetition

	Huawei
	· sDCI FR2 MAC-CE based active joint TCI state switch for a known TCI state
· sDCI FR2 MAC-CE based active DL TCI state switch for a known TCI state
· sDCI FR2 MAC-CE based active UL TCI state switch for a known TCI state

	MediaTek
	· FR2 active downlink TCI state switching: both known TCI states; SSB is not adjacent to SSB from other TRP
· Active joint or uplink TCI state switching: both known TCI states

	Nokia
	· FR2 MAC-CE based dual TCI switch for both target TCIs are known (Case 1)
· FR2 MAC-CE based dual TCI switch for one of target TCIs is unknown and another is known (Case 2).
· FFS: FR2 MAC-CE based dual TCI switch for both target TCIs are unknown (Case 3).

	Samsung
	· TC-x: NR FR2, intra-cell (Serving cell) sDCI + DL TCI + dual TCI state switching + one is known; one is unknown
· TC-x: NR FR2, intra-cell (Serving cell) sDCI + UL TCI + dual TCI state switching + both two are known
· TC-x: NR FR2, intra-cell (Serving cell) sDCI + DL TCI + dual TCI state switching + two are unknown

	Ericsson
	· sDCI based MAC CE based unified TCI state switching should be tested for
· joint TCI state switching 
· Separate DL TCI state switch
· Separate UL TCI state switch



