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1 Introduction
In RAN4#109 meeting, WF on RRM core part for Rel-18 MIMO evolution were approved in [1]. 
In this contribution, we provide our consideration of RRM requirements maintenance and give our proposals.
2 Discussion
For mDCI, it is agreed for the DL TCI state switching delay. For uplink TCI state switching requirements, the principle of Issue 3-1-8-b and 3-1-9-b are similar. 
	Issue 3-1-8-b: 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: 
· Rel-17 unified TCI state switching requirements are applicable for each TCI state associated with coresetPoolIndex independently
· [Known case] THARQ +  + NM*( Tfirst_target-PL-RS  + 4*Ttarget_PL-RS + 2ms) 
· [Unknown case]: THARQ +  + TL1-RSRP + Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms



	Issue 3-1-9-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: 
· Rel-17 unified TCI state switching requirements are applicable for each TCI state associated with coresetPoolIndex independently
· [Known case] THARQ +  + NM*( Tfirst_target-PL-RS  + 4*Ttarget_PL-RS + 2ms) 
· [Unknown case]: THARQ +  + TL1-RSRP + Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms


For option 1 and option2, the difference is whether to add “TOk-ref (Tfirst-SSB-DLRef + 2ms)” in the legacy delay requirements.
In Rel-17 feMIMO, there was discussion on whether to track DL-RS for timing and frequency for uplink TCI. However, in Rel-17 feMIMO, the TAG is only one TAG for two TRPs (serving cell and a cell with different PCI). The uplink timing is using the reference downlink timing and no additional timing tracking and frequency tracking. In Rel-18 MIMO evolution, when two TAGs are introduced, the uplink timing is associated to the downlink timing of one coresetPoolIndex. According to the latest RAN1 agreement, the uplink timing cannot refer to another TAG ID. But for option 1, the part of “TOk-ref (Tfirst-SSB-DLRef + 2ms)” and “NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)” are somehow overlapped. In our view, if PL-RS is maintained, no need to track SSB for additional timing and frequency. 
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. 

For RTD>CP, there is still FFS in L1-RSRP for scheduling/measurement restriction. 
	Issue 3-1-11: L1-RSRP measurement when RTD>CP
Agreement: 
· Define requirements for FR1 for intra/inter-cell.
· For FR1, if UE supports RTD>CP, reuse Rel-17 L1-RSRP measurement period in 9.13 for a cell with different PCI from serving cell, remove the RTD is smaller than CP side condition. Reuse L1-RSRP measurement period in 9.5 for serving cell.
· If UE does not support RTD>CP, for RTD is larger than CP, no requirements.
· FFS on scheduling/measurement restriction for different SCS and TDD.


For FR1 measurement restriction, if UE support two TAG and RTD>CP, 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, the SCS and other parameters are the same for two TRPs. If inter-cell, UE shall be able to measure the SSB for L1-RSRP measurement without any restriction. If intra-cell, there will be interference. The same or two symbols before or after the OFDM symbols of SSB transmitted from serving cells for RLM, BFD, CBD or L1-RSRP measurement restriction should be introduced. 
If UE support two TAG and RTD>CP, 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, if SSB and CSI-RS have same SCS, UE shall be able to measure the SSB for L1-RSRP measurement without restriction. If SSB and CSI-RS are with different SCS, the same as legacy requirements. 
For intra-cell scenario, the SSB index are different for two TRPs. 
In FR1, SCS can be 15kHz or 30kHz, the agreed MRTD is 33us. 
The symbol length of SCS 15kHz is 66.67us and 33.33us for SCS 30kHz. So even if the RTD is larger than CP, the maximum of RTD is less than one OFDM symbol. 
For FR1, SCS15kHz, there are always OFDM symbol gap between two different SSB index. 
For FR1, SCS 30kHz, for Case B in 38.213, the first SSB allocated OFDM symbol index is [4 5 6 7] and next SSB is in 
[8 9 10 11]. If RTD>CP, if SSB for L1-RSRP measurement for TRP1 while SSB for RLM, BFD, CBD measurement for TRP2. For SCS 30kHz, partial of the beginning or latter one OFDM can be overlapped. 
For L1-RSRP measurements, only SS signal is measured and it is in the third OFDM symbol of SSB block. 
Therefore, for intra-cell scenario, the measurement restriction can be: 
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 inter-cell scenario, the SSB can be the same or different for two TRPs. However, they are orthogonal. 
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

For FR1 scheduling restriction, if L1-RSRP measurement and PDSCH/PDCCH are with the same SCS, 
If the UE does not support RTD>CP, no scheduling restriction. 
If UE support RTD>CP capability, 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. 
For FR1 scheduling restriction, if L1-RSRP measurement and PDSCH/PDCCH are with the different SCS, 
If the UE does not support RTD>CP, the same as legacy requirements.
If UE support RTD>CP capability, 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 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.

3 Conclusion
In this contribution, we provide our consideration of RRM core requirements maintenance and our proposals are:
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.
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