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1 Introduction
[bookmark: OLE_LINK107]According to WF [1], RAN4 had some agreements in meetings while some issues were discussed without conclusion yet. In this paper, we provided our view on the core part requirement, for the following topics:
· Applicability of two TAs for mDCI
· OL (overlap) definition for mDCI
· UL TCI state switching requirements for mDCI
· The requirement of RLM, BFD and CBD when RTD > CP
2 Discussion
[bookmark: OLE_LINK123][bookmark: OLE_LINK99]2.1 Applicability of two TAs for mDCI
Last meeting, there’s an open issue and LS [2] about the two TAs for mDCI.
	Issue 1-1-2: Applicability of two TA timing requirements for initial access RACH and CBRA.
< Way forward >	
· Option 1
· The timing requirements with 2 TA for multi-DCI multi-TRP are not applicable to initial access RACH and contention based RACH.

TS 38.133 7.1 UE transmit timing
For multi-DCI based multi-TRP operation with two TAs, for each TAG, the uplink transmission timing takes place  before the reception of the first detected path (in time) of [one of] the corresponding downlink reference signal(s) of the cell associated with a coresetPoolIndex having same TAG as the uplink signal, where   is commanded by the network independently for each TAG [TS 38.331].

LS [2] from RAN1
RAN1 Agreement 
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support the following for determining the PRACH timing:
Alt 4:
· For PRACH transmission triggered by PDCCH order associated with coresetPoolIndex value 0:
· If “PRACH association indicator” is 0, DL reference timing associated with coresetPoolIndex value 0 is used.
· If “PRACH association indicator” is 1, DL reference timing associated with coresetPoolIndex value 1 is used.
· For PRACH transmission triggered by PDCCH order associated with coresetPoolIndex value 1:
· If “PRACH association indicator” is 0, DL reference timing associated with coresetPoolIndex value 1 is used.
· If “PRACH association indicator” is 1, DL reference timing associated with coresetPoolIndex value 0 is used.



	


Usually, UE initiates the RACH procedure due to various reason as specified in TS38.300 9.2.6 Radom Access Procedure. If here initial access refers to the case that UE initial RACH procedure from RRC_IDLE, the timing requirement with 2 TAs for mDCI is not applicable to initial access in our understanding.   
	TS 38.300 9.2.6 Random Access Procedure
The random access procedure is triggered by a number of events: 
- Initial access from RRC_IDLE; 
- RRC Connection Re-establishment procedure; 
- DL or UL data arrival, during RRC_CONNECTED or during RRC_INACTIVE while SDT procedure (see clause 18.0) is ongoing, when UL synchronisation status is "non-synchronised"; 
- UL data arrival, during RRC_CONNECTED or during RRC_INACTIVE while SDT procedure is ongoing, when there are no PUCCH resources for SR available; 
- SR failure; 
- Request by RRC upon synchronous reconfiguration (e.g. handover); 
- RRC Connection Resume procedure from RRC_INACTIVE; 
- To establish time alignment for a secondary TAG; 
- Request for Other SI (see clause 7.3); 
- Beam failure recovery; 
- Consistent UL LBT failure on SpCell
- SDT in RRC_INACTIVE (see clause 18); 
- Positioning purpose during RRC_CONNECTED requiring random access procedure, e.g., when timing advance is needed for UE positioning.



Another issue is that whether the timing requirement with 2 TAs is applicable to CBRA. Since there’re many scenarios for UE to CBRA procedure, to conclude on this question, CBRA use cases should be checked one by one. Here, we provide the analysis for the case of RACH triggered by PDCCH order. The RA procedure of RACH triggered by PDCCH order could be either CBRA or CFRA. This depends on the configuration of ra-PreamableIndex defined in DCI Format 1_0. According to TS38.321 5.1.2, If ra-PreamableIndex is not all zero, UE perform CFRA. If ra-PreambleIndex is all zero, UE perform CBRA.
	TS38.321 5.1.2 Random Access Resource selection
1> else if the ra-PreambleIndex has been explicitly provided by PDCCH; and
1> if the ra-PreambleIndex is not 0b000000:
2> set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;
2> select the SSB signalled by PDCCH
--- some parts are omitted ---
1> else (i.e. for the contention-based Random Access preamble selection):
2> if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:
3> select an SSB with SS-RSRP above rsrp-ThresholdSSB.
2> else:
3> select any SSB.



From LS [2], PRACH timing is decided by DL reference timing associated with corsetPoolIndex value 0 or 1 indicated by ‘PRACH association indicator’ in DCI Format 1_0. In our understanding, no matter CFRA or CBRA, the timing requirements with 2 TA for multi-DCI multi-TRP are applicable to PDCCH-order RACH. Therefore, we cannot conclude that the timing requirements with 2 TA for multi-DCI multi-TRP are not applicable to contention-based RACH.
[bookmark: _Ref165929351][bookmark: _Ref165993628]Proposal 1: The timing requirements with 2 TAs for mDCI are not applicable to initial access from RRC_IDLE. It’s applicable to CBRA at least for RACH triggered by PDCCH order.

2.2 mDCI mTRP TCI state activation delay
Last meeting, RAN4 discuss the definition of OL for mDCI mTRP. 
	[bookmark: OLE_LINK113]Issue 1-2-2: For mDCI mTRP, OL definition?
< Way forward >
· if the first SSB which after decoding the MAC-CE overlaps or adjacent to the first SSB which after decoding another MAC-CE from other TRP in FR2 and SSB periodicity is equal to that of other TRP 
· If the MAC CE arrived first, OL=0; Otherwise OL=1
· If the first SSB which after decoding the MAC-CE overlaps or adjacent to the first SSB which after decoding another MAC-CE from other TRP in FR2 and SSB periodicity is less than that of other TRP, OL=1
· Otherwise, OL=0


We admit that the proposed way forward is one way to solve the overlapping or adjacent issues. But we see two points which are not perfect:
1) For the case that SSB periodicities of two TRPs are equal, the proposed way forward can not solve all the cases. There is still one scenario missed, i.e., MAC CE commands of both TRP arrive at the same time.
2) For the case that SSB periodicities of two TRPs are different, the way forward is proposing a different UE behavior that is different from the case that SSB periodicities of two TRPs are equal.
In our understanding, the intention to define a specific requirement is to align the understanding at NW and UE side that when the new TCI state is activated. But for mDCI mTRP, there is an issue that NW does not know whether and when the other TRP also sends TCI state switching MAC CE and NW does not know whether the SSBs will be overlapping or adjacent. Unless NW always assumes the worst case, i.e., always overlapping, or adjacent. Otherwise, we see no points to define a specific requirement here.
Based on the above, we propose it is up to UE implementation on how to handle the overlapped or adjacent case for mDCI mTRP TCI state switching.
[bookmark: _Ref165929355][bookmark: _Ref165993632]Proposal 2: For mDCI mTRP TCI state switching, how to handle the overlapped or adjacent case are up to UE implementation.

2.3 UL TCI state switching requirements for mDCI
Regarding mDCI MAC-CE UL TCI state switching, there’s one open issue, i.e., whether to consider additional time to track DL reference RS for 2TAs for UL TCI state switching. 
	Issue 1-2-3: For mDCI mTRP, how to specify UL TCI state switching requirements for eUTCI if UE supporting two TAs (RTD<CP and RTD>CP)?
< Way forward >	
· Option 1
· Known case: THARQ +  + TOk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
· Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms
· TOk-ref = 1 if there is no active DL TCI-State for DL timing reference associated with the same coresetPoolIndex
· Option 2
· No additional DL RS tracking time for UL TCI state switching-


This is not a new issue. When defining UL spatial relation switch delay, similar issue had been discussed. The final conclusion is: RAN4 did not consider additional time tracking for UL spatial relation switch.

	TS 38.133 7.1 UE transmit timing
For multi-DCI based multi-TRP operation with two TAs, for each TAG, the uplink transmission timing takes place  before the reception of the first detected path (in time) of [one of] the corresponding downlink reference signal(s) of the cell associated with a coresetPoolIndex having same TAG as the uplink signal, where   is commanded by the network independently for each TAG [TS 38.331].


From the definition of DL reference timing in 7.1 UE transmit timing, DL reference timing could be any DL RS associated to the same coresetPoolIndex for mDCI. Although adding addition DL reference timing seems relaxing the requirements but implies to switch DL reference timing for UL. We don’t think it is necessary.
[bookmark: _Ref165993637]Proposal 3: For mDCI mTRP, if UE supporting two TAs, do not consider additional DL RS tracking time for UL TCI state switching delay requirement.

2.4 The requirement of RLM, BFD and CBD when RTD > CP
	WF [3] on RAN4 110-bis
Issue 2-1-9: when RTD>CP in FR1, update of other requirements as RLM/BFD/…?
<Way forward>
-    Option 1: RAN4 to discuss and confirm whether other RRM requirements can be applicable, if needed, how to clarify the side condition of RTD>CP


In our understanding, the requirement of RLM, BFD and CBD when RTD > CP is still unclear in current spec. There’s no statement for RTD > CP applicability defined in the requirement of RLM, BFD and CBD. Similar as L1-RSRP measurement, the evaluation delay of RLM/BFD/CBD when RTD>CP is the same as the requirements when RTD<CP in FR1. We are open to discuss how to address this in spec.
Regarding FR2, RAN4 agreed not to consider RTD>CP for L1-RSRP measurement in R18 MIMO. Similarly, we propose not to consider RTD>CP for RLM/BFD/CBD in FR2 in R18 MIMO. Take BFD for instance, UE is required to measure SSB for L1 measurement on the BFD evaluation period in FR2. But when SSB is overlapping or adjacent to the SSB of the other TRP, we never discussed how to handle this case in legacy requirement of L1 measurement (RLM, BFD and CBD). Therefore, we need to make it clear that the current RLM, BFD and CBD requirements are not applicable to RTD > CP in FR2.
[bookmark: _Ref165929360][bookmark: _Ref159258808]Proposal 4: The legacy evaluation delay of RLM/BFD/CBD is applicable to RTD>CP case in FR1. The legacy RLM, BFD and CBD requirements are not applicable to RTD>CP case in FR2.
	
3 [bookmark: _Hlk94866332]Summary
In this paper, the discussion of R18 MIMO is provided. We have the following proposals:
Proposal 1: The timing requirements with 2 TAs for mDCI are not applicable to initial access from RRC_IDLE. It’s applicable to CBRA at least for RACH trigger by PDCCH order. 

Proposal 2: For mDCI mTRP TCI state switching, how to handle the overlapped or adjacent case are up to UE implementation.

Proposal 3: For mDCI mTRP, if UE supporting two TAs, do not consider additional DL RS tracking time for UL TCI state switching delay requirement.

Proposal 4: The legacy evaluation delay of RLM/BFD/CBD is applicable to RTD>CP case in FR1. The legacy RLM, BFD and CBD requirements are not applicable to RTD>CP case in FR2.
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