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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:
· 6.19.2	RRM core requirements maintenance
· 6.19.3 	RRM performance requirements
· 6.19.3.1 RRM performance requirements for TDCP
· 6.19.3.2 Other RRM performance requirements
Topic #1: RRM core requirements mainenance
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404299
	Apple
	Observation 1: Existing reference point definition suggests that the reference signals associated with each coresetPoolIndex are from different cells. Which is not the case in intra-cell deployment. 
Observation 2: The downlink reference signals associated with a coresetPoolIndex is very ambiguous.
Observation 3: The downlink reference signals associated with a coresetPoolIndex in the RRC configured TCI state list could be up to 64 or 128 downlink RS.
Observation 4: UE is not expected to maintain timing for all DL reference signals in the RRC configured TCI state list.
Observation 5: The SSB resource in the PDCCH order for CFRA could be the timing reference for each TRP.
Observation 6: The downlink RS in the indicated TCI state could be the downlink timing reference.
Observation 7: The downlink RS in the indicated TCI state or any RS QCLed (Type A or Type C) to it could be the downlink timing reference.
Observation 8: The active TCI state list is associated with a coresetPoolIndex
Observation 9: The downlink timing reference could be any RS in the active TCI state list.
Observation 10: The downlink timing reference could be RS QCLed to any RS in the active TCI state list. 
Proposal 1: The downlink timing reference for the uplink signal is the first detected path among the downlink reference signals in the active TCI state or QCLed to the downlink reference signals in the active TCI state associated with the coresetPoolIndex. 
Proposal 2: The timing requirements with 2 TA for multi-DCI multi-TRP are not applicable to initial access RACH and contention based RACH.

Observation 11: 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 3: 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 12: 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 13: 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 4: 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 14: For 2TA case UE has 2 TAG and 2 DL reference timing.
Observation 15: The TCI states(s) for each coresetPoolIndex are associated with a TAG.
Observation 16: The UE needs use the DL reference timing for associated with corresponding coresetPoolIndex for UL timing.
Observation 17: The DL reference timing RS should be in the DL active TCI state list.
Observation 18: 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 18: 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 5: For multi-DCI multi-TRP with 2TA for separate UL TCI state switch, additional time for DL timing reference tracking should be added similar to DL TCI state switching.
Proposal 6: 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 + OL*T SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms

Proposal 7: 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 …”. 

Proposal 8: For scheduling restriction for L1-RSRP measurement when RTD>CP in FR1 -  For UE performing L1-RSRP measurement with a different subcarrier spacing as PDSCH/PDCCH on FR1： No restriction if UE supports simultaneousRxDataSSB-DiffNumerology, otherwise - The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols and 1 symbol before and after symbols corresponding to the SSB indexes configured for L1-RSRP measurement
Proposal 9: For scheduling restriction for L1-RSRP measurement on cell with different PCI when RTD>CP in FR1 -  For TDD bands no additional clarification is needed; Existing scheduling restriction covers this case.  

	R4-2404576
	Xiaomi
	Observation 1:  RTD>CP capabilities defined for FeMIMO and LTM are different.
Proposal 1: When timing offset is larger than CP, the scheduling restriction for different numerology is below:
· The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols and 1 symbol before and after symbols corresponding to the SSB indexes configured for L1-RSRP measurement
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 mTRP, when UE supports two TAs, if the target TCI state of the UL TCI state of another TRP is not in the active TCI state list, UE needs to perform extra DL timing tracking for another TRP.
Proposal 4: For mDCI mTRP, if UE supports two TAs, Tfirst-PL-RS will be the time gap between first SSB for T/F tracking and first available PL-RS after first SSB.
Observation 2: 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.
· When PL-RS or L1-RSRP is based on CSI-RS
Proposal 5: When UE supports two TAs, UL TCI state switch delay for known case is defined as:
When PL-RS is maintained:
n+ THARQ +  + TOk(Tfirst-SSB + 2ms) 
When PL-RS is not maintained 
n+HARQ+ + TOk*TfirstSSB+ Tfirst_PL-RS + 4*TPL-RS +2ms

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.
Proposal 6: When UE supports two TAs, don’t define UL TCI state switch delay requirement for unknown case.
Observation 3: When two MAC CE arrives at different time slot, UE may not receive data with old TCI state which is overlapped with RSs from another TRP within n+ THARQ +  for FR2 and FR1 with different numerology case.
Proposal 7: For mDCI, define scheduling restriction for DL and UL TCI state switch, i.e. The UE is not expected to transmit or receive data on the SSB or CSI-RS symbols used for T/F measurement or pathloss measurement for FR1 with different SCS and FR2.

	R4-2404639
	Samsung
	Proposal 1: The UL TCI state requirements are the same no matter UE supports RTD>CP or not. The requirements is applied when UE supports two TA. Add the DL reference timing in UL TCI state switching delay. If PL-RS and reference signal is the same and PL-RS is maintained, no need to do further 1 SSB DL timing tracking.
Proposal 2: For scheduling restriction of L1-RSRP measurement when RTD>CP in FR1
For serving cell or cell with different PCI from serving cell:
· If UE not support twoTA or UE support twoTAs but not support RTD>CP, the same as legacy.
· If two TA and RTD>CP is supported:
· Scheduling availability of UE performing L1-RSRP measurement with a same subcarrier spacing as PDSCH/PDCCH on FR1：no restriction
· Scheduling availability of UE performing L1-RSRP measurement with a different subcarrier spacing as PDSCH/PDCCH on FR1：
· Support simultaneousRxDataSSB-DiffNumerology: no restriction
· Not support simultaneousRxDataSSB-DiffNumerology:
- The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols and two symbols before and after symbols corresponding to the SSB indexes configured for L1-RSRP measurement

· For cell with different PCI from serving cell, Scheduling availability of UE performing L1-RSRP measurement in TDD bands on FR1
· The UE is not expected to transmit PUCCH/PUSCH/SRS on the same symbols and two symbols before or after the OFDM symbols corresponding to the SSB indexes configured for L1-RSRP measurement, where the transmission of PUCCH/PUSCH/SRS may be on serving cell(s) and cell(s) with PCI different from serving cell(s), and restricted symbols may partially or fully overlap with UL symbols

	R4-2405003
	Huawei, HiSilicon
	Observation 1: The DL RS for UL TCI state is assumed to be the RS one of TCI states of PDCCH/PDSCH. 
Proposal 1: No additional DL RS tracking time for UL TCI state switching. 
Observation 2: The impacted OFDM symbols for scheduling/measurement restriction depends on the deployment scenario. It should not be assumed that additional symbols are always impacted for the worst case.
Observation 3: For UE supporting RTD>CP, separate FFT windows are assumed, which means UE can automatically support this simultaneousRxDataSSB-DiffNumerology.
Proposal 2: 
For measurement restriction:
· 	If two TA and RTD>CP is supported, no restriction no matter whether SSB and CSI-RS have same SCS or not. 
For scheduling restriction:
	If two TA and RTD>CP is supported, no restriction no matter whether SSB and CSI-RS have same SCS or not for PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI.

	R4-2405025
	MediaTek Inc.
	[bookmark: _Hlk163750699]Observation 1: For mDCI 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 and sDCI mTRP, 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: RAN4 to 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.
Observation 2: Current delay requirement of L1-RSRP still has the same problem which is mentioned in previous case 3 and case 4.
Proposal 3: Longer delay is expected for unknown TCI state on UL TCI state switching for both sDCI and mDCI.
Proposal 4: 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 5: The UE is not expected to transmit PUCCH/PUSCH/SRS on the symbols configured for L1-RSRP measurement which are overlapped or partially overlapped with SSB symbols configured for L1-RSRP measurement.
Proposal 6: The legacy evaluation delay of RLM/BFD/CBD is applicable to RTD>CP case in FR1. The legacy RLM, BFD and CBD requirements are not applicable to RTD>CP case in FR2.

	R4-2405779
	Ericsson
	Proposal 1: For mDCI mTRP, UL TCI state switching delay for eUTCI if UE supporting two TAs and supporting RTD>CP is 
· 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: For mDCI mTRP, UL TCI state switching delay for eUTCI if UE supporting two TAs and but not supporting RTD>CP is 
· 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 3: Confirm the wording of measurement restrictions by removing square brackets.
Proposal 4: For serving cell or cell with different PCI from serving cell, when UE supports RTD>CP but do not support simultaneousRxDataSSB-DiffNumerology, the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols which are overlapped or partially overlapped with SSB symbols configured for L1-RSRP measurement.
Proposal 5: For cell with different PCI from serving cell, for the Scheduling availability of UE performing L1-RSRP measurement in TDD bands on FR1, when UE supports RTD>CP but do not support simultaneousRxDataSSB-DiffNumerology, the UE is not expected to transmit PUCCH/PUSCH/SRS on the symbols configured for L1-RSRP measurement which are overlapped or partially overlapped with SSB symbols configured for L1-RSRP measurement.

	R4-2405805
	Nokia
	[bookmark: _Toc163501950]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.
[bookmark: _Toc163501951]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:
[bookmark: _Toc163501952]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:
· [bookmark: _Toc163501953]The TCI state associated to the TRP with lowest (or highest) coresetPoolIndex;
· [bookmark: _Toc163501954]The TCI state associated to the TRP for which a MAC-CE activation command has been received first;
· [bookmark: _Toc163501955]The TCI state QCLed with the SSB for which a higher L1-RSRP has been last reported.
Proposal 3:
[bookmark: _Toc163501956]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. [bookmark: _Toc163501957][Known case] THARQ +  + NM*( Tfirst_target-PL-RS  + 4*Ttarget_PL-RS + 2ms) 
b. [bookmark: _Toc163501958][Unknown case]: THARQ +  + TL1-RSRP + Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms



Open issues summary
Sub-topic 1-1: Timing
Issue 1-1-1: Clarification of association of UL TCI states and DL RS
· Proposals
· Proposal 1: (Apple)
· R4-2404300
· The downlink timing reference for the uplink signal is the first detected path among the downlink reference signals in the active TCI state or QCLed to the downlink reference signals in the active TCI state associated with the coresetPoolIndex.
· Proposal 2: (Ericsson)
· R4-2405780
· Recommended WF
· To find a time slot in Ad-hoc or offline discussion to work in the draft CR directly

Issue 1-1-2: Applicability of two TA timing requirements for initial access RACH and CBRA.
· Proposals
· Proposal 1: (Apple)
· The timing requirements with 2 TA for multi-DCI multi-TRP are not applicable to initial access RACH and contention based RACH.
· Recommended WF
· TBA

Sub-topic 1-2: UTCI for mTRP
Issue 1-2-1: 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 1-2-2: For mDCI mTRP, OL definition?
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
· Proposals
· Proposal 1 (Apple, Nokia)
· Add “equal to”
· 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;
· Recommended WF
· Agree Proposal 1 and capture in draft CR. Discuss Proposal 2

Issue 1-2-3: For mDCI mTRP, how to specify UL TCI state switching requirements for eUTCI if UE supporting two TAs (RTD<CP and RTD>CP)?
· Proposals
· Proposal 1 (Apple, Ericsson, Xiaomi, Samsung)
· Add additional time for DL timing tracking
· Proposal 1a (Apple, Ericsson)
· Known case: THARQ +  + TOk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
· Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms
· Proposal 1b (Xiaomi)
· If the target TCI state of the UL TCI state of another TRP is not in the active TCI state list, UE needs to perform extra DL timing tracking for another TRP.
· Known case: 
· When PL-RS is maintained, n+ THARQ +  + TOk(Tfirst-SSB + 2ms)
· When PL-RS is not maintained, n+HARQ+ + TOk*TfirstSSB+ Tfirst_PL-RS + 4*TPL-RS +2ms
· Unknown case: no requirements
· Proposal 1c (Samsung)
· If PL-RS and reference signal is the same and PL-RS is maintained, no need to do further 1 SSB DL timing tracking.
· Proposal 2 (Huawei, Nokia)
· No additional DL RS tracking time for UL TCI state switching
· Proposal 3 (MediaTek) 
· Down select from:
· Add additional time for T/F tracking for separate TCI state switching.
· Not add additional time for T/F tracking and UE is not mandatory to meet uplink timing requirements for separate TCI state switching.
· 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.

Issue 1-2-4-a: Scheduling restriction of L1-RSRP measurement when RTD>CP in FR1 for serving cell or cell with different PCI from serving cell:
· Scheduling availability of UE performing L1-RSRP measurement with a same subcarrier spacing as PDSCH/PDCCH on FR1：no restriction
· Scheduling availability of UE performing L1-RSRP measurement with a different subcarrier spacing as PDSCH/PDCCH on FR1：
· Option 1: (Apple, Xiaomi, Samsung)
· Support simultaneousRxDataSSB-DiffNumerology: no restriction
· not support simultaneousRxDataSSB-DiffNumerology
· The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols and 1 symbol before and after symbols corresponding to the SSB indexes configured for L1-RSRP measurement
· Option 1a: (Samsung) change 1 to 2 in above
· Option 2: (Huawei)
· no restriction
· Option 3: (MediaTek, Ericsson)
· Support simultaneousRxDataSSB-DiffNumerology: no restriction
· not support simultaneousRxDataSSB-DiffNumerology
· The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols which are overlapped or partially overlapped with SSB symbols configured for L1-RSRP measurement

Issue 1-2-4-b: Scheduling restriction of L1-RSRP measurement when RTD>CP in FR1 for cell with different PCI from serving cell:
· Proposals
· Option 1: (Apple, Xiaomi, Samsung)
· The UE is not expected to transmit PUCCH/PUSCH/SRS on the same symbols and 1 symbol before or after the OFDM symbols corresponding to the SSB indexes configured for L1-RSRP measurement, where the transmission of PUCCH/PUSCH/SRS may be on serving cell(s) and cell(s) with PCI different from serving cell(s), and restricted symbols may partially or fully overlap with UL symbols
· Option 1a (Samsung): change 1 to 2 in above
· Option 2: (Huawei)
· no restriction
· Option 3: (MediaTek, Ericsson)
· The UE is not expected to transmit PUCCH/PUSCH/SRS on the symbols configured for L1-RSRP measurement which are overlapped or partially overlapped with SSB symbols configured for L1-RSRP measurement.

Issue 1-2-5: Whether to add clarification in sDCI TCI state switch?
· Proposals
· Proposal 1 (Xiaomi)
· 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.

Issue 1-2-6: Whether to add scheduling restriction of DL and UL TCI state switch for mDCI?
· Proposals
· Proposal 1 (Xiaomi): 
· Define scheduling restriction for DL and UL TCI state switch, i.e. The UE is not expected to transmit or receive data on the SSB or CSI-RS symbols used for T/F measurement or pathloss measurement for FR1 with different SCS and FR2 (in R4-2404579)

Issue 1-2-7: Revert the previous agreement for unknown TCI state for both sDCI mDCI?
· Proposals
· Proposal 1 (MediaTek):
· When any of the TCI state is unknown, longer delay is expected, no specific requirement. 

Issue 1-2-8: Add clarification for PL-RS for MAC-CE UL TCI state switch?
· Proposals
· Proposal 1 (MediaTek):
· The requirements are only applicable when PL-RS of the two TCI states are not overlapped or adjacent. 
Draft CRs
	T-doc number
	Company
	Proposals / Observations

	R4-2404300
	Apple
	CR on DL reference timing for 2TA

	R4-2404301
	Apple
	CR for active TCI state list update requirements for eUTCI

	R4-2404577
	Xiaomi
	DraftCR on measurement and scheduling restion for L1-RSRP measurement for cell with different PCI when timing offset larger than CP

	R4-2404578
	Xiaomi
	DraftCR on MAC CE based TCI state switch delay for joint TCI state for sDCI

	R4-2404579
	Xiaomi
	DraftCR on scheduling restriction for TCI state switch in mDCI

	R4-2405004
	Huawei, HiSilicon
	DraftCR on maintenance for Active TCI state switching delay for unified TCI for sDCI mTRP

	R4-2405026
	MediaTek Inc.
	Draft CR on MAC CE based UL TCI state switching

	R4-2405365
	vivo
	draft CR on L1-RSRP RRM requirements in R18 NR MIMO evolution

	R4-2405780
	Ericsson
	draft CR to TS 38.133 on timing requirements

	R4-2405806
	Nokia
	Draft CR correcting TCI switching requirements



Topic #2: RRM performance requierement for TDCP
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404302
	Apple
	Observation 1: The TDCP measurement error is less when correlation value is larger than 0.9 and SNR is 15 or 20dB for TDLA30 channel.
Observation 2: Correlation value < 0.9 corresponds to <100Hz with 15KHz SCS and < 200Hz with 30KHz SCS. 
Proposal 1: Define TDCP accuracy test case for TDLA30-100 channel with 15KHz SCS. 
Proposal 2: Define TDCP accuracy test case for SNR 15dB. 
Observation 3: TDCP measurement based on TRS time difference of 1 slot is baseline UE capability. TDCP measurement based on 10 slot TRS distance is enhanced UE capability.
Proposal 3: Define TDCP accuracy test case for TRS distance of 1 slot. 
Proposal 4: Define TDCP accuracy test case with test metric as reported TDCP value is between index X1=6 to X2=12 for 70% of the time. 
Proposal 5: Define TDCP mapping table for amplitude and phase as the reporting range for. Each index set as the boundary of the range.

	R4-2404575
	Xiaomi
	Proposal 1: For TDCP reporting mapping, prefer to use boundary of the range of RAN1 points.
Proposal 2: Set SNR = 20dB and choose one low doppler and one high doppler for test.
Proposal 3: For the repeated tests, UE should pass the test at least [80] % of the times.
Proposal 4: Define testcase for 1 slot distance between two TRS.

	R4-2404640
	Samsung
	Proposal 1: For TDCP test, define two TCs:
· TC1: FR1 low doppler by TDL-A30ns 10Hz
· TC2: FR1 high doppler by TDL-A30ns 300Hz
· SNR = 20dB
· Distance between two TRS: 1 slot
· Introduce new CSI-RS configuration in Annex
· Step 1: Determine the configuration as above
· Step 2: Determine the TDCP accuracy range index from estimated TDCP
· Step 3: For the repeated tests UE, the rate of correct results within the range observed shall be at least Y2%.
· For TC1:
· X2 means 50% times test, the UE report the TDCP range is less than X2. 
· [X1, X3] means 80% times test, the UE reports the TDCP range is with in [X3, X1]
· Consider the worst values in simulation results, 50% times tests of X2 <= 5, 80% times tests within [0, 7]
· For TC2:
· X2 means 50% times test, the UE report the TDCP range is higher than X2. 
· [X1, X3] means 80% times test, the UE reports the TDCP range is with in [X3, X1]
· Consider the worst values in simulation results, 50% times tests of X2 >= 8, 80% times tests within [4, 14]
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 mapping table can be: 
	0
	0≤Estimated  <

	1
	≤Estimated  <

	…
	

	15
	≤Estimated  <




	R4-2405005
	Huawei, HiSilicon
	Proposal 1: For the test cases of TDCP reporting, it is suggested to use the following test parameters and test metrics:
· Test parameters: SNR = 20dB, Doppler = 10Hz
· Test metrics: X1 = 0.9580-margin, X2=1, Y2=80%, where margin is allowed for different algorithms for TDCP calculation.
Proposal 2: 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 3: It is suggested to use one of UE transmit timing test and timing advance adjustment test to verify UE capability of supporting two TAs, and timing advance adjustment test is slightly preferred.

	R4-2405027
	MediaTek Inc.
	[bookmark: _Ref162458833]Proposal 1: Define TDCP mapping table based on the middle point of each range for TDCP amplitude shown in Table A.
[bookmark: _Ref162458826]Observation 1: From table 2, we can observe the average result of TDCP quantization value on CDF (10% and 90%).
[bookmark: _Ref162458845]Proposal 2: Define X1 and X2 to be the TDCP quantization value of CDF (10%) and CDF (90%). Naturally, Y2 will be [80%].
· RAN4 to discuss whether to relax the pass ratio (Y2) to be equal to or less than 80 %.

Observation 2: We select SNR =20 dB, doppler = 10 or 300 Hz to be the test configuration based on the following reason: 
· [bookmark: _Ref162458850]For SNR = 20dB, the TDCP amplitude with the most convergence result for different doppler frequency. This is beneficial to find a converged TDCP accuracy range in this test.
· For doppler = 10 and 300 Hz, the TDCP accuracy range is quite different. This is beneficial to differentiate the TDCP quantization range at most between low and high doppler.
· Doppler = 10 Hz, SNR=20 dB, the average range of TDCP quantization = 0 ~ 6.
· Doppler = 300 Hz, SNR=20 dB, the average range of TDCP quantization = 6 ~ 13.
Proposal 3: Define the test configuration for TDCP based on observation 2.
· SNR=20 dB
· Doppler = 10 and 300 Hz

[bookmark: _Ref162458885][bookmark: _Ref158649207]Proposal 4: Define the X1 and X2 for doppler 10 and 300 Hz when SNR = 20 dB based on the average result from companies in Table 2.
· For doppler 10 Hz, add a margin [] in the range of TDCP quantization (X1 ~ X2).
· X1 = 0, X2 = 6 + Z1.
· For doppler 300 Hz, add a margin [] in the range of TDCP quantization (X1 ~ X2).
· X1 = 6 - Z2, X2 = 13 + Z2.

	R4-2405781
	Ericsson
	Proposal 1: For the test metric, over the repeated tests, UE should at least report values within range 1 for the 50% of the times and the values within range 1 or range 2 for the 40% of the times to pass the test (i.e., 90% of the tests UE should report within the range mentioned in table 4).

Proposal 2: For the test configuration agreed, adapt range 1 and range 2 from the table 4. 

Proposal 3: RAN4 to agree on the following test configuration 
· Channel model: TDL-A
· TRS spacing: 1 slot
· Freq: 3.5 GHz
· Doppler and SNR combinations: (10Hz, 20 dB), (300Hz, 10 dB)

	R4-2405808
	Nokia
	[bookmark: _Toc163502204]Observation 1: 10 slots lag between two TRSs showed better differentiation in TDCP reports with low and high Doppler in comparison to the case of a lag of 1 slot between two TRSs.
[bookmark: _Toc163249043][bookmark: _Toc163249089][bookmark: _Toc163249434][bookmark: _Toc163249477][bookmark: _Toc163249518][bookmark: _Toc163250039][bookmark: _Toc163502205]Proposal 1: Include test case with 10 slots distance between two TRSs. 
[bookmark: _Toc163502206]Proposal 2: X1 is defined as quantized minimum value among the 5th percentile among all companies -1
[bookmark: _Toc163502207]Proposal 3: X2 is calculated as quantized maximum value among the 95th percentile among all companies +1
[bookmark: _Toc163502208]Proposal 4: Y2 is 10% of the samples.
[bookmark: _Toc163502209]Proposal 5: A test is considered feasible, if X2-X1< 8 quantization levels
[bookmark: _Toc163502210]Observation 2: The normalized amplitude quantization levels as decision (quantization) boundaries approach has the shortcoming that either the highest or lowest level will be ignored since there should be 15 boundaries to distinguish 16 reporting levels.
[bookmark: _Toc163502211]Observation 3: The quantization of TDCP magnitude can be done either as average values or logarithmic averages between neighboring quantization alphabet values.
[bookmark: _Toc163502212][bookmark: _Toc163249052][bookmark: _Toc163249098][bookmark: _Toc163249443][bookmark: _Toc163249486][bookmark: _Toc163249527][bookmark: _Toc163250048]Proposal 6: In issue 3-1-4 agree on Option 2. 
[bookmark: _Toc163502213]Observation 4: Define TDCP phase boundaries by using phase average between neighboring levels.
[bookmark: _Toc163502214][bookmark: _Toc163249056][bookmark: _Toc163249102][bookmark: _Toc163249447][bookmark: _Toc163249490][bookmark: _Toc163249531][bookmark: _Toc163250052][bookmark: _Toc163249057][bookmark: _Toc163249103][bookmark: _Toc163249448][bookmark: _Toc163249491][bookmark: _Toc163249532][bookmark: _Toc163250053][bookmark: _Toc163249058][bookmark: _Toc163249104][bookmark: _Toc163249449][bookmark: _Toc163249492][bookmark: _Toc163249533][bookmark: _Toc163250054]Proposal 7: In issue 3-1-5 agree on Option 2. 

	R4-2405952
	Qualcomm Incorporated
	Proposal 1: RAN4 to not define additional TDCP amplitude mapping table in TS38.133. 
Proposal 2: RAN4 to not define additional TDCP phase mapping table in TS38.133. 
Observation 1: The deviation of the distributions of TDCP results increases as the Doppler spread increases. And the deviation can be reduced by averaging TDCP over multiple measurement occasions.
Observation 2: The distribution of the quantized TDCP amplitude values shifts noticeably as Doppler spread increases. And the impact of the shift becomes more pronounced due to quantization impact compared to unquantized TDCP values.
Proposal 3: The following are considered as test conditions and requirements for TDCP amplitude accuracy verification tests. 
· Two Doppler spread values: [10Hz, 30Hz], [200Hz, 300Hz]
· Channel model: TDL-A30 (TDL-A, delay spread=30ns)
· Channel BW: 10MHz
· Correlation matrix and antenna configuration: 1x2 Low
· SNR: high SNR [15dB, 20dB]
· Distance between two TRSs: 1 slot
· X1 and X2: Define X1 and X2 for a higher Doppler spread and a lower Doppler spread, respectively.
· For a lower Doppler spread, CDP at X2 is higher than Y2 (e.g. 90%)
· For a higher Doppler spread, CDP at X1 is lower than Y1 (e.g. 10%)
· X1, X2, Y1, and Y2 can be different for TDD and FDD



Open issues summary
Sub-topic 2-1
[Background]: In RAN4#110 meeting, it is agreed as:
	Issue 3-1-3: Design for the test case of TDCP
< Agreement>: 
· Test metric: 
· 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.]
· The text in [] is the baseline, and other proposal is not precluded.
· Test Parameters:
· Channel model: fading channel
· As baseline, TDL-A30
· Pick one value from SNR = 10dB, 15dB, 20dB
· The distance between two TRSs: 1 slot as baseline, further discuss on 10 slots



Issue 2-1-1: Test metric of TDCP test cases: - suggested to online discussion
· Proposals
	
	Channel model
	SCS (KHz)
	Doppler (Hz)
	SNR
	TRS distance
	Report index

	Apple
	TDL-A30
	15KHz
	100
	15
	1
	[6, 12] for Y2=70%

	Xiaomi
	TDL-A30
	
	TC1: low
TC2: high
	20
	1
	Y2=80%

	Samsung
	TDL-A30
	
	TC1: low (10)
TC2: high (300)
	20
	1
	TC1: 
X2 <= 5 for Y2=50%, [0, 7] for Y2=80%
TC2: 
X2 >= 8 for Y2=50%, [4, 14] for Y2=80%

	Huawei
	TDL-A30
	
	10
	20
	1
	X1 = 0.9580-margin, X2=1, Y2=80%

	MediaTek
	TDL-A30
	30KHz
	TC1: low (10)
TC2: high (300)
	20
	1
	Y2<= 80 %
TC1: [0, 6+margin(Z1)]
TC2: [6-margin(Z2), 13+margin(Z2)]

Note:
· Z1 is the margin for low doppler.
· Z2 is the margin for high doppler.

	Ericsson
	TDL-A
	
	TC1: low (10)
TC2: high (300)
	TC1: 20
TC2: 10
	1
	TC1:
 [0, 4] for Y2=50%
 [0, 7] for Y2=40%
TC2:
[12, 14] for Y2=50%
[9, 14] for Y2=40%

	Nokia
	TDL-A30
	
	TC1: low
TC2: high
	
	1, 10
	Y2 = 10%; X2-X1< 8 quantization levels
Margin = -1 can be added for X1
Margin = 1 can be added for X2

	Qualcomm
	TDL-A30
	
	TC1: low [10, 30]
TC2: high [200, 300]
	[15, 20]
	1
	lower Doppler: CDP at X2 is higher than Y2=90%
high Doppler: CDP at X1 is lower than Y2=10%
X1, X2, Y1, and Y2 can be different for TDD and FDD


· Recommended WF
· How many of the test cases to be defined?
· Channel models: TDL-A30
· Doppler: 
· Option 1: 
· 100Hz (Apple)
· 10Hz (Huawei)
· Option 2: (Xiaomi, Samsung, MediaTek, Ericsson, Nokia, Qualcomm)
· TC1: low (10?)
· TC2: high (300?)
· SNR:
· Pick from [10, 15, 20]
· The distance between two TRSs:
· Option 1: (Apple, Xiaomi, Samsung, Huawei, MediaTek, Ericsson, Qualcomm)
· 1
· Option 2: (Nokia)
· 1 & 10 
· Different requirement for FDD&TDD? (Qualcomm)

Mapping tables:
[Background]: It is agreed to define the mapping table in section 10 of RRM spec. 
To Qualcomm: the proposal is not to add mapping table in RAN4 spec which is disobeyed with the agreement. To clarify during the meeting.
Issue 2-1-2: TDCP Measurement Report Mapping – amplitude
· Proposals
· Proposal 1: (Apple, Xiaomi, Huawei)
· Define the mapping table as: use RAN1 points for each boundary of the range
	
	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 2: (Samsung, Nokia, MediaTek)
· 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 2-1-3: TDCP Measurement Report Mapping – phase
· Proposals
· Proposal 1: (Apple, Xiaomi, Samsung)
· Define the mapping table as: use RAN1 points for each boundary of the range
· Proposal 2: (Nokia)
· Define the mapping table as: use average of RAN1 points for each boundary of the range

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

	R4-2404303
	Apple
	TCI state switching requirements for eUTCI
Observation 1: For mDCI the R17 UTCI state requirements are applicable per TRP independently with association of coresetPoolIndex.
Observation 2: Nothing new will be tested in terms of UTCI state switch in the context of mDCI scheme.
Observation 3: If we agree to introduce additional delay component to UL TCI state switch for 2TA to account for time tracking of DL reference, then the delay would be different from R17 UTCI.
Proposal 1: Do not introduce performance test cases for eUTCI for mDCI mTRP transmission scheme if requirements are the same as R17 UTCI state switch. 

Proposal 2: Do not introduce performance test cases for eUTCI for mDCI mTRP transmission scheme. 
Observation 4: For sDCI with single TCI state switch no new requirements are defined and the R17 UTCI state requirements are reused.
Proposal 3: Do not introduce performance test cases for eUTCI for sDCI mTRP transmission scheme with single TCI state switch. 
Observation 5: 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 6: sDCI TDM transmission scheme doesn’t require simultaneous reception in DL
Observation 7: PUSCH repetition scheme doesn’t require simultaneous transmission in UL
Proposal 4: 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 5: Joint TCI state switch is a combination of DL and UL TCI state switch.
Proposal 6: Nothing new is tested with UE processing with joint TCI state switch.
Proposal 7: Do not introduce test case for Joint dual TCI state switch for sDCI mTRP. 
Proposal 8:Introduce test case for MAC CE based sDCI dual TCI state switch in FR2.

	R4-2404641
	Samsung
	Proposal 1: For TCs for two TAs:
· TC #1: FR1 UE transmit timing from two TRPs. 
· TC #2: FR2 UE transmit timing from two TRPs. 
· TC #3: FR1 UE timing advance adjustment for two TRPs. 
· TC #4: FR2 UE timing advance adjustment for two TRPs.
Test configuration:
· SSB are from different SSB index
· Different SRS are for verification of offset.
· If FR2, AoA setup can reuse the two AoAs setup 3.
· TRP#2 can have a simulated delay than TRP#1 in test equipment.
Proposal 2: Consider this above and test burden, introduce TC as:
· TC #5: mDCI FR1 two TRPs (one serving cell, and another cell with different PCI) + UL TCI + both TCIs are known, two TAs, RTD>CP 
Proposal 3: For sDCI mTRP case, introduce TC as:
· TC #6: sDCI FR2 two TRPs + DL TCI + both TCIs are known 
· TC #7: sDCI FR2 two TRPs + UL TCI + both TCIs are known

	R4-2405006
	Huawei, HiSilicon
	Proposal 1: It is suggested to use one of UE transmit timing test and timing advance adjustment test to verify UE capability of supporting two TAs, and timing advance adjustment test is slightly preferred.
Proposal 2: For mDCI, define following TC:
· mDCI FR1 MAC-CE based active DL TCI state switch for a known TCI state with RTD larger than CP for inter-cell

	R4-2405028
	MediaTek Inc.
	[bookmark: _Ref162458888]Proposal 1: Define test cases of two TAs for UE transmit timing accuracy for both FR1 and FR2.
[bookmark: _Ref162458891][bookmark: _Ref163158640]Proposal 2: Do not define test case of dual TCI state switching for mDCI mTRP since the delay requirement and procedure are similar as legacy single unified TCI state.
[bookmark: _Ref162458893]Proposal 3: Define test cases of TCI state switching for sDCI mTRP:
· one for joint TCI state
· one for separate DL TCI state
· One for separate UL TCI state

	R4-2405366
	vivo
	Proposal 1  Only test uplink transmit timing accuracy for R18 2-TA. Do not test timing advance adjustment accuracy of 2-TA
Proposal 2  Set the TA value as non-zero in the timing accuracy test of the 2-TA.
Proposal 3  In the test case design of 2-TA, the RTD between TAGs, including the adjusted DL timing difference, is set according to different UE capabilities of RTD under 2-TA.
Proposal 4  The initial TA offset is set as n25600, while different TA values are set/commanded to UE for each TAG.

	R4-2405782
	Ericsson
	Proposal 1: RAN4 to define TC for UE uplink transmit timing
Proposal 2: sDCI based MAC CE based unified TCI state switching should be tested for
a. joint TCI state switching for single to dual TCI state switching 
b. Separate DL TCI state switch
c. Separate UL TCI state switch

	R4-2405807
	Nokia
	Observation 1: 
[bookmark: _Toc163505285]To show that the behavior of a UE is compliant with the two TAs, the test cases need to verify that the UE, configured with multi-DCI multi-TRP is capable, when RTD is within MRTD, to:
a. [bookmark: _Toc163505286]Support two DL reference timings, one per TRP, such that if only one of the two propagation delays vary, only the UL transmit timing toward the associated TRP is adjusted (and not the other one);
b. [bookmark: _Toc163505287]Adjust the UL transmit timings according to the received TA commands, such that if a TA command is received from only one of the two TRPs, the UL transmit timing is adjusted accordingly only toward that TRP (and not toward the other one).
[bookmark: _Toc163505288]Proposal 1: RAN4 should define for the two TA feature two test cases: one to test the UE uplink transmit timing and another one to test the UE timing advance adjustment accuracy.
[bookmark: _Toc163505289]Proposal 2: Define the test cases 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 TRPs.
[bookmark: _Toc163505292]Observation 2:  There is no need to test MRTD and MTTD requirements. On the other hand, as we will unavoidably have a RTD because the setup will have two TRPs, the test cases need to guarantee that MRTD requirements are not violated.
[bookmark: _Toc163505293]Proposal 3: As a UE can operate with two TAs only if the RTD does not exceed the MRTD, the test cases for the two TA feature need to be designed such that the adjustable timing delay between the two TRPs does not violate the MRTD at the UE.
Proposal 4: Define the test cases 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.
[bookmark: _Toc163505295]Observation 3:  For mDCI, legacy Rel-17 unified TCI state switching requirements are applicable for each TCI state associated with coresetPoolIndex independently in all agreed scenarios except when the SSBs overlap or are adjacent in DL.
Proposal 5: For mDCI, define test cases only for DL when SSBs from the two TRPs overlap or are adjacent.
Proposal 6: For sDCI, define test cases considering single to dual TCI state switch.
Proposal 7: For sDCI, define test cases considering both separate and joint TCI state switches.



Open issues summary
Sub-topic 3-1
Issue 3-1-1: TCs design for two TAs - suggested to online discussion
· Proposals
· Proposal 1: (Samsung, Nokia)
· Both UE transmit timing and UE timing advance adjustment
· TC #1: FR1 UE transmit timing from two TRPs. 
· TC #2: FR2 UE transmit timing from two TRPs. 
· TC #3: FR1 UE timing advance adjustment for two TRPs. 
· TC #4: FR2 UE timing advance adjustment for two TRPs.
· Proposal 2: (Huawei)
· Only UE timing advance adjustment for two TRPs
· Proposal 3: (Huawei, MediaTek, vivo, Ericsson)
· Only UE transmit timing from two TRPs
· TC #1: FR1 UE transmit timing from two TRPs. 
· TC #2: FR2 UE transmit timing from two TRPs.

Issue 3-1-2: Test configurations for two TA TCs:
· Proposals:
· Proposal 1: (Samsung)
· SSB are from different SSB index
· Different SRS are for verification of offset.
· If FR2, AoA setup can reuse the two AoAs setup 3.
· TRP#2 can have a simulated delay than TRP#1 in test equipment.
· Proposal 2: (vivo)
· Set the TA value as non-zero in the timing accuracy test of the 2-TA
· the RTD between TAGs, including the adjusted DL timing difference, is set according to different UE capabilities of RTD under 2-TA
· The initial TA offset is set as n25600, while different TA values are set/commanded to UE for two different TAGs
· Proposal 3(Nokia)
· [bookmark: _Toc163505290]A setup with two TRPs, each sending its own TA command;
· [bookmark: _Toc158815019][bookmark: _Toc163505291]An adjustable timing delay between the two TRPs.
· adjustable timing delay between the two TRPs does not violate the MRTD at the UE.
· [bookmark: _Toc163505294]Define the test cases 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.
· Recommended WF
· Achieve the conclusion of Issue 3-1-1 firstly, this one can be handled in offline discussion of CR discussion

Issue 3-2-1: Whether to define TCs for m-DCI mTRP cases? - suggested to online discussion
· Proposals
· Proposal 1: (Apple, Samsung)
· Define TC for m-DCI mTRP cases
· 1a: (Apple, Samsung)
· (Apple): If agree to introduce additional delay component to ULTCI state switch for 2TA
· (Samsung): mDCI FR1 two TRPs (one serving cell, and another cell with different PCI) + UL TCI + both TCIs are known, two TAs, RTD>CP
· 1b: (Huawei, Nokia)
· Huawei: mDCI FR1 two TRPs (one serving cell, and another cell with different PCI) + DL TCI + known TCI, two TAs, RTD>CP
· Nokia: DL TCI when SSBs from the two TRPs overlapped or are adjacent
· Proposal 2: (Apple, MediaTek)
· Do not define TC for m-DCI mTRP cases

Issue 3-3-1: TCs design for s-DCI mTRP cases: 
· Proposals
	
	
	Supporter

	TC1
	separate DL TCI state switch
	Apple, Samsung, MediaTek, Ericsson, Nokia

	TC2
	separate UL TCI state switch
	Apple, Samsung, MediaTek, Ericsson, Nokia

	TC3
	Joint TCI state switch
	MediaTek&Ericsson&Nokia: one test
Apple: no



Issue 3-3-2: Test configuration of for s-DCI mTRP cases: 
· Proposals
· Proposal 1: (Apple)
· Dual TCI state switching
· Proposal 2: (Ericsson, Nokia)
· Single to dual TCI state switching

Topic #4: CR split table
This table is summarized from all companies proposals, which is suggested to be used to discuss during the meeting. It doesn’t mean all are agreed now. The final table will be captured in WF. 
	
	
	TDCP mapping tables
	Section 10
	

	
	
	Common configuration such as:
CSI-RS
TCI states
AoA
	Annex (whether to have a separate CR or the dedicated CR author to introduce the modification in the common configuration)
	

	TDCP
Test cases
	TC#1
	TDCP in low doppler condition
	Annex
	

	
	TC#2
	TDCP in high doppler condition
	Annex
	

	
	TC#3
	TDCP for TRS duration = 10 slots
	Annex
	

	Timing
Test cases
	TC#4
	FR1 UE transmit timing from two TRPs.
	Annex
	

	
	TC#5
	FR2 UE transmit timing from two TRPs.
	Annex
	

	
	TC#6
	FR1 UE timing advance adjustment for two TRPs
	Annex
	

	
	TC#7
	FR2 UE timing advance adjustment for two TRPs
	Annex
	

	mDCI
mTRP
	TC#8
	FR1 inter-cell, two TA, RTD>CP, DL TCI state
	Annex
	

	
	TC#9
	FR1 inter-cell, two TA, RTD>CP, UL TCI state
	Annex
	

	sDCI
mTRP
	TC#10
	separate DL TCI state switch
	Annex
	

	
	TC#11
	separate UL TCI state switch
	Annex
	

	
	TC#12
	joint TCI state switch
	Annex
	



Suggested issues for GTW online discussion:
Issue 2-1-1
Issue 1-2-3
Issue 3-1-1
Issue 3-2-1
Issue 3-3-1
Issue 1-2-4
