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1. Introduction
The Rel-18 WI MIMO Evolution for Downlink and Uplink was approved in [1] and further revised in [2]. In previous RAN4 meeting, the impacts on RRM requirements were initially discussed with agreements captured in [3-9]. In this paper, we further provide our views on maintenance issue for uTCI extension to mTRP. 
2. Discussion
One of the remaining issues is whether how to specify UL TCI state switching requirement. The status of related issues is summarized as follows:
	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? 
<Way forward >
· Option 1
· 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
· Option 2
· 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
· Option 3 
· 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.
· Option 4
· 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.
· Option 5 
· 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? 
<Way forward >
· Option 1 
· 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
· Option 2
· 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. 
· Option 3 
· 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.
· Option 4 
· 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.
· Option 5 
· if PL-RS is maintained, use legacy Rel-17 requirements. If PL-RS is not maintained, add further SSB timing and frequency tracking.




The essential problem whether to include tracking time for DL Reference signals. There is related discussion in last meeting with following agreements:
	Issue 1-1-2: Clarification of association of UL TCI states and DL RS
< Agreement>: 
· [One of] downlink reference signal(s) associated with the same coresetPoolIndex as uplink signal



Based on the discussion in last meeting, it is clarified that the associate with coresetPoolIndex is implicitly connected via TCI of PDCCH. In other words, the DL RS of UL TCI states shall be RS of active TCI state of PDCCH. From this sense, there is no need to allow additional time for DL RS tracking.
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. 
Regarding the scheduling restriction and measurement restriction, the status are summarizes as follows:
	Issue 2-1-7: Measurement restriction of L1-RSRP measurement when RTD>CP in FR1
< Agreement >
· If UE not support twoTA or UE support twoTAs but not support RTD>CP, the same as legacy.
· if the two TA is supported and UE supported RTD>CP,
· For serving cell SSB L1-RSRP, when [the SSB for L1-RSRP measurement and CSI-RS for RLM, BFD, CBD or L1-RSRP measurement are overlapping or partially overlapping in OFDM symbols]
· SSB and CSI-RS: same SCS, no restriction;
· SSB and CSI-RS: different SCS, 
· With simultaneousRxDataSSB-DiffNumerology, no restriction
· No simultaneousRxDataSSB-DiffNumerology, with restriction to measure just one
· For a cell with different PCI from serving cell, when [the SSB for L1-RSRP measurement and SSB transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement are overlapping or partially overlapping in OFDM symbols],
· no restriction
· For cell with different PCI from serving cell, when [the SSB for L1-RSRP measurement and CSI-RS transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement are overlapping or partially overlapping in OFDM symbols],
· SSB and CSI-RS: same SCS, no restriction;
· SSB and CSI-RS: different SCS, 
· With simultaneousRxDataSSB-DiffNumerology, no restriction
· No simultaneousRxDataSSB-DiffNumerology, with restriction to measure just one

Issue 2-1-8: Scheduling restriction of L1-RSRP measurement when RTD>CP in FR1
<Agreement>:
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：
· Option 1: 
· 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 2: 
· no restriction
· Option 3: 
· 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
· For cell with different PCI from serving cell, Scheduling availability of UE performing L1-RSRP measurement in TDD bands on FR1
· Option 1: 
· 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 2: 
· no restriction
· Option 3: 
· 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.



It is agreed firstly that for measurement restriction, the symbols for restriction is updated to overlapping/partial overlapping symbols considering the case that RTD is larger than CP. For scheduling restriction, we suggest to follow the same principle. During the discussion in last meeting, companies argued that how does NW know the exact RTD from UE side. However, before introducing the UE capability (RTD>CP), it is assumed that mTRP can only work under the condition that RTD < CP. In others words, NW can only configure mTRP to UE in the scenario when NW can guarantee that RTD is less than CP. Then, after such UE capability is introduced, if the UE is in the same scenario (RTD is still less than CP), there is no reason to introduce two more symbols for restriction even the RTD is less than CP.
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.
For UE supporting RTD>CP, the command understanding is that UE shall be able to support separate FFT. The current agreement for measurement restriction is defined considering that whether UE can support of simultaneousRxDataSSB-DiffNumerology. Based on the comments received in last meeting, we agree that UE is automatically supporting this simultaneousRxDataSSB-DiffNumerology.
Observation 3: For UE supporting RTD>CP, separate FFT windows are assumed, which means UE can automatically support this simultaneousRxDataSSB-DiffNumerology.
We proposed to revert the agreement in last meeting that:
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. 

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. 

3. Conclusions
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. 
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