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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
For the general scope of simultaneous reception in mTRP in FR2, it is deprioritized in last meeting as below:
	Issue 3-1-1: For eUTCI, whether to support simultaneous reception in mTRP scenarios in FR2?
Agreement:
· Deprioritize requirements for eUTCI with simultaneous reception in DL in FR2
· Further check in RAN4 #108bis on the workload and expected scope for the work and make a final decision on the respective requirements


We observed in [2] multi-Rx WI, there are still some open issues. In addition, multi-Rx discussion is based on Rel-15/Rel-16 framework. There are some different assumptions which caused the issue and further discussion whether the same/similar conclusion can be reused or not for unified TCI framework. Hence, we don’t agree some companies’ view of all the conclusion can be reused directly so the workload is not huge. We think it requires further discussion to bring such workloads after stable conclusion of multi-RX WI later. We don’t think it can be finished inside one meeting. Therefore, it is proposed to not specify the requirements for eUTCI with simultaneous reception in DL in FR2 in Rel-18, prioritize the explicit objectives in Rel-18 MIMO 
Proposal 1: After further check the current conclusion and additional workload for simultaneous reception in DL in FR2, RAN4 not specify the requirements for eUTCI with simultaneous reception in DL in FR2 in Rel-18.

	Issue 3-1-2: Whether to introduce RRM requirements for eUTCI if UE can support sTxMP? 
Way forward:
· Option 1: (Apple, Huawei)
· Not specify requirements for eUTCI with simultaneous UL transmission with multi-panels in Rel-18. Discuss it in future release.
· Option 2: (Nokia)
· RAN4 to discuss requirements for STxMP MAC CE TCI switching requirements when target TCI state includes 2 TCIs i.e. simultaneous UL transmission with multi-panel.
· RAN4 to discuss requirements for STxMP DCI TCI switching requirements when target TCI state includes 2 TCIs.


Considering no simultaneous reception in DL in FR2, we support not specify requirements for eUTCI with simultaneous UL transmission with multi-panels in Rel-18. Discuss it in future release.
Proposal 2: Not specify requirements for eUTCI with simultaneous UL transmission with multi-panels in Rel-18. Discuss it in future release.

For mDCI mTRP scenario, the conclusion in last RAN4 meeting is shown as below:
	Issue 3-1-5: For mDCI mTRP, how to specify RRM requirements for eUTCI if UE cannot support simultaneous DL reception in FR2? 
Agreement:
· RRM requirements for eUTCI 
· For UEs not supporting two TAs, reuse Rel-17 unified TCI state switching requirements [with association of coresetPoolIndex].
· For UEs supporting two TAs and not capable to support RTD > CP reuse Rel-17 unified TCI state switching requirements [with association of coresetPoolIndex]
· For UEs supporting two TAs and capable to support RTD > CP the requirements are FFS
· The TCI state switching requirements cover both known and unknown target TCI state cases



For wording in the squares of the first and second bullet, according to the latest CR in RAN1:
	CR of TS 38.213
If a UE is provided two coresetPoolIndex values 0 and 1 for first and second CORESETs, or is not provided coresetPoolIndex value for first CORESETs and is provided coresetPoolIndex value of 1 for second CORESETs, respectively, a MAC CE command activating TCI states for the first or second CORESETs [11, TS 38.321] can include coresetPoolIndex value 0 or 1 
-	if the UE is provided SSB_MTC_AdditionalPCI, the activated TCI states for the first and/or the second CORESETs are for physCellId from ServingCellConfigCommon and the activated TCI states for either the first or the second CORESETs can be for physCellId from additionalPCI.


In first bullet and second bullet, the reuse Rel-17 unified TCI state switching requirements of each coresetPoolIndex if UE is configured two coresetPoolIndex values 0 and 1. 
Proposal 3: For mDCI mTRP, if UE cannot support simultaneous DL reception in FR2, for the cases in first bullet and second bullet, reuse Rel-17 unified TCI state switching requirements of each coresetPoolIndex if UE is configured two coresetPoolIndex values 0 and 1.
For UEs supporting two TAs and capable to support RTD > CP, 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. For active UL or joint TCI state, UE can track timing/frequency from DL-RS from different cell. Other parts of requirements can be the same as Rel-17 unified TCI state switching requirements. 
Proposal 4: For mDCI mTRP, if UE cannot support simultaneous DL reception in FR2, for UEs supporting two TAs and capable to support RTD > CP, remove “Timing offset between serving cell and the cell with the additional PCI is within CP of the corresponding SCS” for a different coresetPoolIndex and UE can track timing/frequency from DL-RS from another TRP with different coresetPoolIndex for active UL or joint TCI state. The other part of requirements can be the same as Rel-17 unified TCI state switching requirements.

For sDCI mTRP scenario, the conclusion in last RAN4 meeting is shown as below:
	Issue 3-1-8-a: For sDCI mTRP if dual TCI state is switched, if UE cannot support simultaneous DL reception in FR2, whether to define MAC-CE based TCI state switch delay for cases? 
Way forward:
· Option 1: (Apple, Samsung, Ericsson)
· Case1: If both target TCIs are known
· Case 2: If one of target TCIs is unknown and another is known
· Case 3: If both target TCIs are unknown
· Option 2: (MediaTek)
· Case1: If both target TCIs are known


Firstly, based on Rel-17 spec, we support to define different cases to support if one or both two target TCI states are known or unknown.
Proposal 5: For sDCI mTRP if dual TCI state is switched, if UE cannot support simultaneous DL reception in FR2, the MAC-CE based TCI state switch delay covers:
· Case1: If both target TCIs are known
· Case 2: If one of target TCIs is unknown and another is known
· Case 3: If both target TCIs are unknown

	Issue 3-1-8-b: For sDCI mTRP if dual TCI state is switched, if UE cannot support simultaneous DL reception in FR2, how to specify MAC-CE based TCI state switch delay for cases? 
Way forward:
· To support Case 1: 
· Define MAC CE based DL dual TCI state switch the switching delay requirements as: 
· [bookmark: _Hlk143116870]Option 1: THARQ + max{TOk1*(Tfirst-SSB1 + TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)}
· Option 2: THARQ +   TOk1* max (Tfirst-SSB1 , Tfirst-SSB2 ) + TSSB-proc
· Option 3: other proposal is not precluded
· Define MAC CE based UL dual TCI state switch the switching delay requirements as: 
· Option 1: THARQ + max{NM1* (Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms), NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) }
· Option 2: other proposal is not precluded

· To support Case 2:
· Define MAC CE based DL dual TCI state switch the switching delay requirements as:
· Option 1: THARQ + max{TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc), TOk2*(Tfirst-SSB2+ TSSB-proc)}
· Option 2: other proposal is not precluded
· Define MAC CE based UL dual TCI state switch the switching delay requirements as:
· Option 1: THARQ + max{ TL1-RSRP1 + Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms, NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) }
· Option 2: other proposal is not precluded
· To support Case 3:
· Define MAC CE based DL dual TCI state switch the switching delay requirements as:
· Option 1: THARQ + max{TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc), TL1-RSRP2 +TOuk2*(Tfirst-SSB2+ TSSB-proc)}
· Option 2: other proposal is not precluded
· Define MAC CE based UL dual TCI state switch the switching delay requirements as:
· Option 1: THARQ + max{ TL1-RSRP1 + Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms, TL1-RSRP2 + Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS2 + 2ms }
· Option 2: other proposal is not precluded


For sDCI mTRP if dual TCI state is switched, if UE cannot support simultaneous DL reception in FR2, we think the two target TCIs can be different whether it is in the active TCI state list or not. Therefore, the following proposal can be achieved:
Proposal 6: For sDCI mTRP if dual TCI state is switched, if UE cannot support simultaneous DL reception in FR2, MAC-CE based TCI state switch delay requirements are specified as:
If both target TCIs are known, 
· Define MAC CE based DL dual TCI state switch the switching delay requirements as: 
· THARQ +  + max{TOk1*(Tfirst-SSB1 + TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)} / NR slot length
· Define MAC CE based UL dual TCI state switch the switching delay requirements as: 
· 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
If one of target TCIs is unknown and another is known
· Define MAC CE based DL dual TCI state switch the switching delay requirements as:
· THARQ +  + max{TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc), TOk2*(Tfirst-SSB2+ TSSB-proc)} / NR slot length
· Define MAC CE based UL dual TCI state switch the switching delay requirements as:
· THARQ +  + max{ TL1-RSRP1 + Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms, NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) } / NR slot length
If both target TCIs are unknown
· Define MAC CE based DL dual TCI state switch the switching delay requirements as:
· THARQ +  + max{TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc), TL1-RSRP2 +TOuk2*(Tfirst-SSB2+ TSSB-proc)} / NR slot length
· Define MAC CE based UL dual TCI state switch the switching delay requirements as:
· 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

In sDCI mTRP, the RRC based switching delay requirements is still FFS in last meeting:
	Issue 3-1-10: For sDCI mTRP, whether to specify RRM requirements for RRC based switching delay requirements? 
Way forward:
· [bookmark: OLE_LINK5]Option 1: (Apple, MediaTek)
· No.
· Option 2: (Samsung)
· FFS on whether to introduce RRC based TCI state switch delay requirements for PDCCH.
· Option 3: (Nokia)
· The current requirements should be reused for RRC based TCI switching.


In last meeting, we propose it as FFS because there is still RAN1 discussion whether different RRC based TCI based for PDCCH will be introduced. We think if there is further RAN1 conclusion, RAN4 can specify such requirements. In last RAN1#114 meeting, no further conclusion to add new/different mechanism than Rel-17 in Rel-18. Since RAN1 has completed the discussion in Rel-18, we think RAN4 not to specify RRM requirements for RRC based switching delay requirements.
Proposal 7: For sDCI mTRP, RAN4 not specify RRM requirements for RRC based switching delay requirements.
Proposal 8: The applicability of sDCI mTRP is for intra-cell scenario. 
3 Conclusion
In this contribution, we provide our consideration of RRM requirements of enhanced unified TCI framework and our proposals are:
Proposal 1: After further check the current conclusion and additional workload, RAN4 not specify the requirements for eUTCI with simultaneous reception in DL in FR2 in Rel-18.
Proposal 2: Not specify requirements for eUTCI with simultaneous UL transmission with multi-panels in Rel-18. Discuss it in future release.
Proposal 3: For mDCI mTRP, if UE cannot support simultaneous DL reception in FR2, for the cases in first bullet and second bullet, reuse Rel-17 unified TCI state switching requirements of each coresetPoolIndex if UE is configured two coresetPoolIndex values 0 and 1.
Proposal 4: For mDCI mTRP, if UE cannot support simultaneous DL reception in FR2, for UEs supporting two TAs and capable to support RTD > CP, remove “Timing offset between serving cell and the cell with the additional PCI is within CP of the corresponding SCS” for a different coresetPoolIndex and UE can track timing/frequency from DL-RS from another TRP with different coresetPoolIndex for active UL or joint TCI state. The other part of requirements can be the same as Rel-17 unified TCI state switching requirements.
Proposal 5: For sDCI mTRP if dual TCI state is switched, if UE cannot support simultaneous DL reception in FR2, the MAC-CE based TCI state switch delay covers:
· Case1: If both target TCIs are known
· Case 2: If one of target TCIs is unknown and another is known
· Case 3: If both target TCIs are unknown
Proposal 6: For sDCI mTRP if dual TCI state is switched, if UE cannot support simultaneous DL reception in FR2, MAC-CE based TCI state switch delay requirements are specified as:
If both target TCIs are known, 
· Define MAC CE based DL dual TCI state switch the switching delay requirements as: 
· THARQ +  + max{TOk1*(Tfirst-SSB1 + TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)} / NR slot length
· Define MAC CE based UL dual TCI state switch the switching delay requirements as: 
· 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
If one of target TCIs is unknown and another is known
· Define MAC CE based DL dual TCI state switch the switching delay requirements as:
· THARQ +  + max{TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc), TOk2*(Tfirst-SSB2+ TSSB-proc)} / NR slot length
· Define MAC CE based UL dual TCI state switch the switching delay requirements as:
· THARQ +  + max{ TL1-RSRP1 + Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms, NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) } / NR slot length
If both target TCIs are unknown
· Define MAC CE based DL dual TCI state switch the switching delay requirements as:
· THARQ +  + max{TL1-RSRP1 +TOuk1*(Tfirst-SSB1+ TSSB-proc), TL1-RSRP2 +TOuk2*(Tfirst-SSB2+ TSSB-proc)} / NR slot length
· Define MAC CE based UL dual TCI state switch the switching delay requirements as:
· 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
Proposal 8: The applicability of sDCI mTRP is for intra-cell scenario.
4 Reference
[1] R4-2314347, WF on R18 NR MIMO RRM requirements, Samsung
[2] R4-2314283, WF on FR2 multi-Rx chain DL reception (part2), Ericsson
[3] RP-232458
