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In previous meeting RAN4 agreed on Further study and if needed specify extension of unified TCI framework RRM requirements to M-TRP. In this contribution, we provide our views on the unified TCI state switch requirements for M-TRP. 
Discussion
[bookmark: _Toc5952573] 
Single DCI based dual TCI state switching
In last meeting RAN4 agreed on most of the open issues to finalise the requirements of unified TCI state extension to mTRP. In this contribution, we provide our views on some of the FFS parts of the agreements in last meeting.
One of the FFS in last meeting is mentioned 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. 

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, NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) } / NR slot length; TL1-RSRP1, Tfirst_target-PL-RS1, related to the unknown state and NM2, and Tfirst_target-PL-RS2 to the known state
PL-RS (CSI-RS is used as PL-RS) are overlapped or adjacent:
· No requirements.

We think in this case UE should first switch the known TCI state and perform the L1-RSRP measurement on the unknown TCI state in parallel. When known TCI state switch is completed, UE can receive PDCCH/PDSCH from known TCI state while activating unknown TCI state. From the UE complexity point of view, we do not see any issue to switch unknown TCI state while receiving the PDSCH from one TCI state. When UE supports dual TCI state, NW can always switch only one TCI state. In this case, UE can receive data from one TCI state while switching one TCI state. From the UE implementation complexity point of view, we do not see difference between switching one known TCI state and unknown TCI state using a same MAC CE command or using different TCI state switch commands one after the other. 
Proposal 1:  For sDCI based mTRP, for MAC CE based TCI state switching, when one of the TCI states to be switched is known and other is unknown, UE should receive data on known TCI state while switching unknown TCI state.  
Other FFS in last meeting is mentioned below.
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.

If the SSB are not adjacent, anyway both TCI states are going to be switched in almost same time and we think switching time difference between two TCI states is not very large. Hence, we may not need to specify requirement for UE to receive on one TCI state while switch other unknown TCI state. 

Proposal 2:  For sDCI based mTRP for MAC CE based TCI state switching, when Two TCI state are unknown, UE is expected to receive data on new TCI states after both TCI state switch is completed.

Multi-DCI based dual TCI state switching

One of the FFS after last meeting is provided below.
For mDCI mTRP, how to specify RRM requirements for eUTCI if UE cannot support simultaneous DL reception in FR2? 
Agreement: 
For mDCI mTRP, RRM requirements: 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

When UE supports two TA, UE shall support two DL reference timing. That means DL reference timing is different for each TCI state and UE needs to acquire timing for each of the TCI state. However, in last meeting Ran4 agreed that FR2 simultaneous reception is not considered in this WI. In our view, if UE support RTD >CP (UE has dual FFT to support this), UE supports simultaneous reception too (having dual FFT and single RX chain sounds very strange implementation or restriction). If RTD >CP is supported and not the simultaneous reception, it is more problematic at NW side to configure this kind of UE with mTRP. If this kind of UE is configured with mTRP, NW needs to have slot level coordination when scheduling PDSCH from TRP1 and TRP 2, because they cannot be overlapping as UE cannot receive them simultaneously. If we configure this UE with mTRP, PDSCH from TRP1 and PDSCH from TRP2 has to be MRTD apart. In general, mTRP framework is configured for higher throughput and spectral efficiency. If a UE with support of RTD>CP and not supporting simultaneous reception configured mTRP, then NW loses spectral efficiency as NW cannot schedule this UE for 2 symbols (MRTD). Hence, we think NW would not configure this UE (RTD>Cp supported and not the simultaneous reception) with mTRP. Hence, we suggest not considering supporting RTD >CP and not supporting simultaneous reception in the requirements design. 
When UE is not capable of RTD >CP, even this UE may not be configured with mTRP as only single TRP can be scheduled at a time. However, this may be useful in some scenarios where repetition is needed for reliability purposes. Hence, we are fine to consider this case though it is not most commonly used. In this case, when the SSB are overlapped or adjacent, one additional SSB burst is allowed. 
Proposal 3:  For mDCI based mTRP, if UE supports RTD >CP and two TA, do not consider requirements without simultaneous reception. 
Proposal 4:  For mDCI based mTRP, if UE do not support RTD >CP and if SSB of the TCI states are overlapping or adjacent, longer delay is expected or additional SSB burst is allowed

Summary and Conclusion
In this contribution we have analysed extension of unified TCI framework RRM requirements to M-TRP and made following proposals. 
Proposal 1:  For sDCI based mTRP for MAC CE based TCI state switching, when one of the TCI states to be switched is known and other is unknown, UE should receive data on known TCI state while switching unknown TCI state.
Proposal 2:   For sDCI based mTRP for MAC CE based TCI state switching, when two TCI state are unknown, UE is expected to receive data on new TCI states after both TCI state switch is completed.
Proposal 3:  For mDCI based mTRP, if UE supports RTD >CP and two TA, do not consider requirements without simultaneous reception. 
Proposal 4:  For mDCI based mTRP, if UE do not support RTD >CP and if SSB of the TCI states are overlapping or adjacent, longer delay is expected or additional SSB burst is allowed.
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