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1 Introduction
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: _Ref131859432]Based on our preliminary study, we suggest RAN4 can further study following topics.
· Cases for unified TCI framework
· Unified TCI state switching requirement
2.1 Cases for Unified TCI framework
In the previous meetings, there are some discussions on whether to consider simultaneous reception and transmission in mTRP scenarios in FR2.
Regarding whether to consider STxMP in defining requirements for unified TCI framework, we don’t quite get why to discuss this issue. In our understanding, RAN4 only need to discuss how to define TCI state switching delay for unified TCI framework. We don’t think supporting STxMP or not would have any impact on TCI state switching delay requirements.
[bookmark: _Ref146710097]Proposal 1: No need to discuss whether to consider STxMP or not when defining unified TCI state switching delay requirements for mTRP. 
Regarding whether to consider simultaneous reception, according to the guidance in last meeting, some analysis on the workload should be discussed. Here we just use some examples to explain why not to consider simultaneous reception here. 
In multi-Rx WI, the discussions focus on FR2-1, RTD within CP and non-CA case. But we don’t think there are such limitations in this WI. We wonder which scope to follow if considering simultaneous reception here. As the scope may be different from multi-Rx, we think whether each agreement reached in multi-Rx is applicable here should be further checked. As multi-Rx WI has been delayed by a quarter and will be closed at the same time of this WI, we don’t think it is possible to check whether all the agreements reached in multi-Rx is applicable here. In addition, duplicate discussion should be avoided. It is very likely to make unaligned agreements in different WI. For example, last meeting, in multi-Rx WI, RAN4 agreed to only define dual TCI state switch delay for known TCI states in R18. But in this WI, we agreed to define TCI state switch delay for both known and unknown TCI states for m-DCI mTRP. We understand the scenarios are different. Here we just use it as an example to show duplicate discussion should be avoided.
	In Multi-Rx WI
Issue 2-5-1: Requirements to be considered 
Agreement:
· For MAC-CE based dual TCI state switch delay, delay requirements are only defined for known TCI states in Rel-18.



	In R18 MIMO_evo
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


[bookmark: _Ref146710100]Proposal 2: Not to consider simultaneous reception in FR2 for eUTCI in this WI.
[bookmark: OLE_LINK107]In previous meetings, there are some discussions on whether to define RRC based TCI state requirements for eUTCI. Last meeting, RAN4 agreed not to define RRC based TCI state requirements mDCI mTRP but didn’t conclude on sDCI mTRP. In our understanding, even two TCI states are configured through RRC for two TRPs, NW can still choose to active one of them. So it is not feasible to active dual TCI states through RRC. In addition, RAN4 didn’t define RRC based TCI state switch delay for unified TCI framework in R17. The reason is that one of the motivations of unified TCI framework is for fast TCI state activation. RRC based TCI state switch is not aligned with this motivation. Based on above reasons, we propose not to define RRC based TCI state switch delay requirements for sDCI mTRP too.
[bookmark: _Ref146710105][bookmark: _Hlk146658850]Proposal 3: Not to define RRC based TCI state switch delay requirements for sDCI mTRP.
[bookmark: OLE_LINK113]Regarding whether consider unknown target TCI state cases for sDCI mTRP, we propose at least not to consider known + unknown case. In our understanding, dual TCI state switch is triggered by group-based beam report. It is strange that one TCI state is known and another one is unknown.
[bookmark: _Ref146710108][bookmark: _Hlk146658873]Proposal 4: Not to define TCI state switch delay requirements for known + unknown TCI state for sDCI mTRP.
[bookmark: OLE_LINK115]Regarding the conditions of known target TCI states, we could reuse legacy known conditions as baseline.
[bookmark: _Ref146710112][bookmark: OLE_LINK105]Proposal 5: TCI state is known if the following conditions are met:
· [bookmark: OLE_LINK119]L1-RSRP report within [1280] ms when receive TCI switch command.
· SSB associate with TCI remain detectable (SNR >= [-3] dB) during switching period. 

2.2 Unified TCI state switching requirement
In last meeting, RAN4 reached some agreement on the unified TCI state switching requirements for mDCI mTRP.

	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


After further check, we think some update is necessary.

[bookmark: OLE_LINK116]The above agreement is reached for UE incapable of simultaneous reception in FR2. Different from single TRP, source SSB of TRP#1 and TRP#2 may be overlapped or adjacent in time domain. As shown in Fig.1, suppose source SSB of TRP#1 is SSB#1, and source SSB of TRP#2 is SSB#0, due to RTD>CP is also considered in this WI, source SSBs of TRP#1 and TRP#2 are overlapped in time domain. Even RTD within CP, it is possible that the SSB index for two TRPs are the same. As UE is not capable of simultaneous reception for FR2, UE can measure only one RS if two RSs are overlapped or adjacent in time domain. This is similar as L1-RSRP measurement requirements discussed in R17 ICBM. In R17 ICBM, if SSB of serving cell and non-serving cell are overlapped or adjacent in time domain in FR2, UE is supposed to measure serving cell and non-serving cell in TDM fashion.
Similarly, due to UE can measure only one RS but not both RSs associated with dual TCI state at a time, dual TCI states switch should perform in sequence when their reference signals (SSBs or CSI-RSs) are overlapped or adjacent in time domain and the delay requirement will be extended. This is applicable to both mDCI and sDCI mTRP.
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Fig.1
[bookmark: _Ref146710117][bookmark: _Hlk146658886]Proposal 6: For both mDCI and sDCI mTRP, if UE is not capable of simultaneous reception for FR2 and the source RSs of the dual TCI states are overlapped or adjacent in time domain, the delay requirement for eUTCI will be extended due to UE can measure only one RS but not both RSs associated with dual TCI state at a time.
Regarding the detail of delay requirements, for both mDCI and sDCI mTRP, we propose that
· Define MAC CE based DL dual TCI state switch the switching delay requirements as:
THARQ +3ms+ max {TOk1*(Tfirst-SSB1 + TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)}, when both TCI states are known.
· Define MAC CE based UL dual TCI state switch the switching delay requirements as:
THARQ +3ms + max {NM1* (Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms), NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) }, when both TCI states are known.
[bookmark: _Ref146710123][bookmark: _Hlk146658908]Proposal 7: For both mDCI and sDCI mTRP, when TCI state is known, MAC CE based DL dual TCI state switch the switching delay requirement is:
[bookmark: OLE_LINK120]THARQ +3ms+ max {TOk1*(Tfirst-SSB1 + TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)}
[bookmark: _Ref146710126]Proposal 8: For both mDCI and sDCI mTRP, when TCI state is known, MAC CE based UL dual TCI state switch the switching delay requirement is:
[bookmark: OLE_LINK121]THARQ +3ms + max {NM1* (Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms), NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms)}
3 [bookmark: _Hlk94866332]Summary
In this paper, the discussion of R18 MIMO is provided. We have the following proposals:
Proposal 1: No need to discuss whether to consider STxMP or not when defining unified TCI state switching delay requirements for mTRP.
Proposal 2: Not to consider simultaneous reception in FR2 for eUTCI in this WI.
Proposal 3: Not to define RRC based TCI state switch delay requirements for sDCI mTRP.
Proposal 4: Not to define TCI state switch delay requirements for known + unknown TCI state for sDCI mTRP.
Proposal 5: TCI state is known if the following conditions are met:
· L1-RSRP report within [1280] ms when receive TCI switch command.
· SSB associate with TCI remain detectable (SNR >= [-3] dB) during switching period. 
Proposal 6: For both mDCI and sDCI mTRP, if UE is not capable of simultaneous reception for FR2 and the source RSs of the dual TCI states are overlapped or adjacent in time domain, the delay requirement for eUTCI will be extended due to UE can measure only one RS but not both RSs associated with dual TCI state at a time.
Proposal 7: For both mDCI and sDCI mTRP, when TCI state is known, MAC CE based DL dual TCI state switch the switching delay requirement is:
THARQ +3ms+ max {TOk1*(Tfirst-SSB1 + TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)}
Proposal 8: For both mDCI and sDCI mTRP, when TCI state is known, MAC CE based UL dual TCI state switch the switching delay requirement is:
THARQ +3ms + max {NM1* (Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms), NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms)}
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