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1 Introduction
[bookmark: OLE_LINK107]According to WF [1] and discussion summary [2], RAN4 had some agreements in the last meeting while some issues were discussed without conclusion yet. In this meeting, this WI is divided into three agenda items to be discussed: (1) RRM requirements impacts, (2) Timing requirements for UL multi-DCI multi-TRP with two TAs, (3) Unified TCI framework. The discussion in this paper focus on the “Unified TCI framework”.
2 Discussion
[bookmark: OLE_LINK99]In the previous meetings, there’re two open issues discussed without conclusion:
[bookmark: OLE_LINK116][bookmark: OLE_LINK126][bookmark: OLE_LINK141][bookmark: OLE_LINK114][bookmark: OLE_LINK125][bookmark: OLE_LINK115]1. For sDCI mTRP, how do we specify MAC CE based dual TCI state switching delay requirement if the SSB are overlapped or adjacent for the following cases:
· [bookmark: OLE_LINK112]Case 1: Dual TCI states are known.
· Case 2: One TCI state is known. Another TCI state is unknown.
· Case 3: Dual TCI states are unknown.
[bookmark: OLE_LINK124][bookmark: OLE_LINK129]2. Whether and how to specify L1-RSRP measurement requirements when UEs with capability of supporting two TAs and capable to support RTD > CP?

[bookmark: OLE_LINK123]2.1 sDCI mTRP MAC CE based dual TCI state requirement
[bookmark: OLE_LINK127][bookmark: OLE_LINK120]When SSB resources of dual TCI states are adjacent, there’re related issues 4-1-5 (known + known), 4-1-6 (known + unknown), 4-1-7(unknown + unknown) for different cases. In our understanding, when any of TCI state is unknown, the whole TCI state will become even too long if SSB resources of dual TCI states are adjacent. So we prefer to discuss the delay requirements according to whether the case included unknown TCI state or not.
[bookmark: OLE_LINK142][bookmark: OLE_LINK146][bookmark: OLE_LINK144][bookmark: OLE_LINK117][bookmark: OLE_LINK145][bookmark: OLE_LINK143][bookmark: OLE_LINK148]For issue 4-1-5 (case 1: known + known), we think one more SSB period is needed if SSB are adjacent between TRP1 and TRP2. The case is for dual TCI states are known. The extra delay for dual TCI states can be decided in one SSB period. Therefore, the following proposal is suggested.
[bookmark: _Ref149847222][bookmark: _Hlk149920899][bookmark: OLE_LINK136][bookmark: OLE_LINK122][bookmark: OLE_LINK119]Proposal 1: If UE cannot support simultaneous DL reception in FR2 and SSB resources are adjacent for sDCI mTRP, one more SSB period is needed in the TCI state switching delay requirement when dual TCI states are known. 
[bookmark: OLE_LINK121][bookmark: OLE_LINK147][bookmark: OLE_LINK128]For issue 4-1-6 (case 2) and issue 4-1-7 (case 3) where there is at least an unknown TCI state, we think it is more reasonable for NW to activate the two TCI states one by one but not using the same command, especially when SSB resources of the two TCI states are adjacent. So we prefer not to define the related requirements.
[bookmark: _Ref149847225][bookmark: OLE_LINK137]Proposal 2: If UE cannot support simultaneous DL reception in FR2 and SSB resources of dual TCI states are adjacent, longer TCI state switching delay is expected for case 2 and case 3.

	[bookmark: OLE_LINK105]Issue 4-1-5: 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 1? 
Agreement: 
For sDCI, MAC CE based dual TCI state switch the switching delay requirements for Case 1:
MAC CE based dual TCI state switch requirement: 
FR1 and FR2 (SSB are not adjacent):
· DL: THARQ +  + max{TOk1*(Tfirst-SSB1 + TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)} / NR slot length
[bookmark: OLE_LINK118]FR2 (SSB are adjacent):
·  Longer delay is expected or one SSB period extension is needed. 
UL MAC CE based dual TCI state switch requirement:
PL-RS are not overlapped or adjacent: 
· UL:
· THARQ +  + max{NM1* (Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms), NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) } / NR slot length
PL-RS (CSI-RS is used as PL-RS) are overlapped or adjacent:
· No requirements.
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.




2.2 L1-RSRP measurement requirements for UEs support RTD>CP.
	[bookmark: OLE_LINK106][bookmark: OLE_LINK104][bookmark: _Hlk149843908]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. 
· [bookmark: _Hlk148533404]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



Regarding SSB based L1-RSRP measurement when RTD>CP, RAN4 discussed similar issues and had reached some initial agreements in R18 LTM. Considering the joint use of these two features in the future, the requirements defined here should be aligned with R18 LTM. In R18 LTM, the requirements for multiple cells in multiple frequency layers are also discussed. In our understanding, here we only need to consider two cells on a single frequency layer. Based on the agreement in R18 LTM, if there are two cells on a single frequency layer to perform intra-frequency L1-RSRP measurement, legacy measurement period defined in R17 ICBM still apply.

[bookmark: _Hlk149921183]Proposal 3: For UEs with capability of supporting two TAs and RTD > CP, only consider two cells on a single frequency layer.
[bookmark: _Ref149155615][bookmark: OLE_LINK131]Proposal 4: For UEs with capability of supporting two TAs and RTD > CP, reuse legacy L1-RSRP measurement period defined in R17 ICBM.
[bookmark: OLE_LINK140][bookmark: OLE_LINK149]When RTD is larger than one CP, we could expect that the serving cells timing from two TRP are not well synchronized. In this case, we should consider one more data symbol for scheduling restriction on two TRP. This means that there’s scheduling restriction on one data symbol before and one data symbol after the symbols corresponding to the to the SSB configured for L1-RSRP measurement. The UE is not expected to transmit UL or receive DL on the symbols corresponding to the SSB configured for L1-RSRP measurement.
[bookmark: _Ref149155624][bookmark: _Hlk149921194]Proposal 5: For UEs with capability of supporting two TAs and capable to support RTD > CP, RAN4 to consider one more symbol before and after the symbols configured for L1-RSRP measurement for scheduling restriction compared to legacy. 
[bookmark: OLE_LINK134][bookmark: OLE_LINK133]In addition, even for RTD<CP, there is no CSI-RS based L1-RSRP measurement for non-serving cell in R17 ICBM. As this is the last meeting for core part, we don’t think we have enough time to define the requirement for CSI-RS based L1-RSRP measurement with different PCI.
[bookmark: _Ref149847203][bookmark: _Hlk149921207]Proposal 6: Not to define CSI-RS based L1-RSRP measurement requirement for mTRP in Rel-18 MIMO evo due to limited time.
3 [bookmark: _Hlk94866332]Summary
In this paper, the discussion of R18 MIMO is provided. We have the following proposals:
Proposal 1: If UE cannot support simultaneous DL reception in FR2 and SSB resources are adjacent for sDCI mTRP, one more SSB period is needed in the TCI state switching delay requirement when dual TCI states are known. 
Proposal 2: If UE cannot support simultaneous DL reception in FR2 and SSB resources of dual TCI states are adjacent, longer TCI state switching delay is expected for case 2 and case 3.
Proposal 3: For UEs with capability of supporting two TAs and RTD > CP, only consider two cells on a single frequency layer.
Proposal 4: For UEs with capability of supporting two TAs and RTD > CP, reuse legacy L1-RSRP measurement period defined in R17 ICBM.
Proposal 5: For UEs with capability of supporting two TAs and capable to support RTD > CP, RAN4 to consider one more symbol before and after the symbols configured for L1-RSRP measurement for scheduling restriction compared to legacy. 
Proposal 6: Not to define CSI-RS based L1-RSRP measurement requirement for mTRP in Rel-18 MIMO evo due to limited time.
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