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1 Introduction
In previous RAN4 meetings, we discussed the RRM requirements of enhanced unified TCI framework. In this contribution, we continue to discuss the open issues and give our proposals.
2 Discussion
 
	Issue 4-1-3: For mDCI mTRP, how to specify RRM requirements for eUTCI if UE cannot support simultaneous DL reception in FR2? 
Agreement: 
For mDCI mTRP, RRM requiements: eUTCI if UE cannot support simultaneous DL reception in FR2?
· For UEs doesn’t have the capability of supporting two TAs, Rel-17 unified TCI state switching requirements are applicable for each TCI state associated with coresetPoolIndex independently
· For UEs has the capability of supporting two TAs and not capable to support RTD > CP Rel-17 unified TCI state switching requirements are applicable for each TCI state associated with coresetPoolIndex independently
· FFS on requirement if the SSB are overlapped or adjacent. 
· If the RTD is less than CP, reuse L1-RSRP in 9.5 for serving cell and 9.13 for additionalPCI.
· FFS on requirements for UEs with capability of supporting two TAs and capable to support RTD > CP


For RTD is larger than CP condition, in RAN1 agreements and endorsed feature list [2] [3], it is for intra-cell and inter-cell. 
For inter-cell case, in legacy requirements in 9.13, the applicability is defined as:
	The requirements in clause 9.13 apply, provided the SSB from cell with PCI different from serving cell configured for L1-RSRP if the following conditions are met:
-	the number of cells with PCI different from seving cells Nmax = 1 for FR2 and Nmax = maxNrofAdditionalPCI for FR1. Where, maxNrofAdditionalPCI is defined in TS 38.331 [2]. 
-	The SSB from the cell with different PCI completely contained in the active BWP or associated with initial downlink BWP of the UE
-	The SSB of the cell with different PCI from serving cell has the same SCS, SFN offset and center frequency as the SSB of the serving cell
-	The timing difference of arrival at UE between the SSBs of serving cell and cell with different PCI is less than CP length of the corresponding SCS
-	The cell with different PCI from serving cell is known 
-	The SSB resources configured for L1-RSRP measurements are measurable


The applicability can be updated depends on UE capability to have this limitation or not. In Rel-17 ICBM, the sharing has already introduced when SSBs are overlapping or adjacent. 
	For a UE capable of supporting Receive Time Difference (RTD) > CP, MRTD/MTTD value for FR1 is 33/34.6 µs and MRTD/MTTD value for FR2 is 8/8.5 µs.


The maximum of RTD is less than one OFDM symbol for 15kHz/30kHz in FR1 and less than one OFDM symbol for 120kHz and less than two symbols in FR2. All the potential conflict can be cover by the sharing in Rel-17. Therefore, it can be reused. 
When perform L1-RSRP for the additional PCI with RTD>CP, introduce one or two more symbols for scheduling restriction.
Proposal 1: For inter-cell scenario, RTD>CP case, update the applicability of timing depends on UE capability. Reuse Rel-17 ICBM sharing for SSBs are overlapping or adjacent. When perform L1-RSRP for the additional PCI with RTD>CP, introduce one or two more symbols for scheduling restriction. All other requirements in Rel-17 can be reused. 
For intra-cell case, in legacy requirements in 9.5, there is no limitation of timing requirements. But from Rel-16 m-TRP feature, in the feature list, the assumption is RTD<CP. 
Unlike LTM, the two TRP are in the same CC. When in two TA, if UEs with capability of supporting two TAs and capable to support RTD > CP, the similar sharing can be used. Because the periodicity of two TRPs are the same, the sharing is 2. 
Proposal 2: For intra-cell scenario, RTD>CP case, reuse similar Rel-17 ICBM sharing for SSBs are overlapping or adjacent by sharing factor of 2. When perform L1-RSRP for the additional PCI with RTD>CP, introduce one or two more symbols for scheduling restriction. 

For sDCI, there is a similar FFS for Case 2 and Case 3 as below:
	Issue 4-1-6: For sDCI mTRP if dual TCI state is switched, if UE cannot support simultaneous DL reception in FR2, how to specify MAC CE based dual TCI state switch the switching delay requirements for Case 2? 
Agreement: 
MAC CE based dual TCI state switch requirement: 
FR1 and FR2 (SSB are not adjacent):
· DL:
· THARQ +  + max{TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc), TOk2*(Tfirst-SSB2+ TSSB-proc)} / NR slot length; TL1-RSRP1, TOuk1, and Tfirst-SSB1 related to the unknown state and TOk2, and Tfirst-SSB2 related to the known state
FR2 (SSB are adjacent):
·  Longer delay is expected or one SSB period is needed. 
FFS on whether to define additional requirements if UE received PDSCH from single TRP.

Issue 4-1-7: For sDCI mTRP if dual TCI state is switched, if UE cannot support simultaneous DL reception in FR2, how to specify MAC CE based dual TCI state switch the switching delay requirements for Case 3? 
Agreement: 

MAC CE based dual TCI state switch requirement: 
FR1 and FR2 (SSB are not adjacent):
· THARQ +  + max{TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc), TL1-RSRP2 +TOuk2*(Tfirst-SSB2+ TSSB-proc)} / NR slot length
FR2 (SSB are adjacent):
·  Longer delay is expected or one SSB period is needed. 
FFS on whether to define additional requirements if UE received PDSCH from single TRP. 
UL MAC CE based dual TCI state switch requirement:
PL-RS are not overlapped or adjacent: 
· THARQ +  + max{ TL1-RSRP1 + Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms, TL1-RSRP2 + Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS2 + 2ms } / NR slot length
PL-RS (CSI-RS is used as PL-RS) are overlapped or adjacent:
· No requirements.


The question is when dual TCI state is switched, if one TCI state switching is finished but another TCI state switching is not finished, whether TRP1 can schedule new PDSCH/PDCCH by new TCI state but TRP2 is still in the TCI state switching delay. 
By our understanding, take PDSCH as the example, from Rel-16 eMIMO for m-TRP, PDSCH is repetition for two TRPs. These are two PDSCH occasions of the same TB. For the same TB for two TRPs, it is not reasonable to schedule a new one before two TCI states switch are finished. Therefore, for m-TRP sDCI dual TCI state switching, we think the delay should be cover the maximum of measurements for both two TCI states. 
Proposal 3: For m-TRP sDCI dual TCI state switching, we think the delay should be cover the maximum of measurements for both two TCI states. No additional requirements if UE received PDSCH from single TRP. 
In last RAN4#108-bis meeting, some companies asked whether L1-RSRP for a cell with different PCI from serving cell can depend on CSI-RS. In Rel-17 MIMO WI, ICBM, only SSB can be used as measurement resource. In Rel-18, there is no further enhancement. Only SSB can be used as the measurement resource for a cell with different PCI from serving cell from RAN1 support. 
Proposal 4: For L1-RSRP for a cell with different PCI from serving cell, only SSB can be the measurement resource. The requirements should be only for SSB but no CSI-RS. 
3 Conclusion
In this contribution, we provide our consideration of RRM requirements of enhanced unified TCI framework and our proposals are:
Proposal 1: For inter-cell scenario, RTD>CP case, update the applicability of timing depends on UE capability. Reuse Rel-17 ICBM sharing for SSBs are overlapping or adjacent. When perform L1-RSRP for the additional PCI with RTD>CP, introduce one or two more symbols for scheduling restriction. All other requirements in Rel-17 can be reused.
Proposal 2: For intra-cell scenario, RTD>CP case, reuse similar Rel-17 ICBM sharing for SSBs are overlapping or adjacent by sharing factor of 2. When perform L1-RSRP for the additional PCI with RTD>CP, introduce one or two more symbols for scheduling restriction.
Proposal 3: For m-TRP sDCI dual TCI state switching, we think the delay should be cover the maximum of measurements for both two TCI states. No additional requirements if UE received PDSCH from single TRP.
Proposal 4: For L1-RSRP for a cell with different PCI from serving cell, only SSB can be the measurement resource. The requirements should be only for SSB but no CSI-RS.
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