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1. Introduction
The core requirements maintenance for R18 MIMO was discussion in last meeting with agreements and open issues captured in WF [1]. In this contribution, we further provide our views on remaining issues.
2. Discussion
One of the remaining issues is whether to consider additional DL reference timing tracking timing for UL TCI state switching. The status is summarized as follows:
	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



From our understanding, the essential problem is how to define the DL reference timing. Companies proposed that UE may use the DL RS in the UL TCI state as timing reference, thus additional timing tracking timing may be needed in UL TCI state switching. However, if we look into the definition about UL TCI state in TS 38.214, it could be observed that UL TCI state is only for UL Tx spatial filtering assumption. And RAN4 shall not extend/break the rule defined in RAN1.
	After a UE receives an initial higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-State or ul-TCI-StateList with more than one TCI-UL-State and before application of an indicated TCI state from the configured TCI states:
-	The UE assumes that the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH, and for SRS applying the indicated TCI state, is the same as that for a PUSCH transmission scheduled by a RAR UL grant or a MsgA PUSCH transmission during the initial access procedure
……

The UE can be configured with a list of up to 64 TCI-UL-State configurations within the higher layer parameter BWP-UplinkDedicated. Each TCI-UL-State configuration contains a parameter for configuring one reference signal, if applicable, for determining UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS.



Observation 1: Per RAN1 spec, UL TCI state is only for UL Tx spatial filtering assumption.
In details, we discussed whether is the benefits/drawback of using the DL RS in TCI as timing reference. From UE perspective, it assumes that UE will maintain two DL reference timing, one for DL reception and another one for UL transmission. From NW side, if only UL TCI state is changed but the DL TCI state remained unchanged, then for following two options, NW may experience different arriving time as shown in figure 1.
· Option 1: UE use existing DL timing as UL reference timing.
· Option 2: UE use DL RS in UL TCI states as UL reference timing.
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Fig. 1 UL arriving time vs different UL reference timing.

Observation 2: There are following drawbacks if UE uses DL RS UL TCI states as UL reference timing:
· UE needs to maintain two DL reference timing, one for DL reception and another one for UL transmission.
· NW may experience different arriving time for different UE.
· The TCI state switching time will be longer. 
Based on the online/offline discussion with companies in last meeting, companies are aligned on the technical reason. The only unsolved part is whether there is case that UE does not have active DL TCI-State for DL timing reference associated with the same coresetPoolIndex. From our understanding, for mDCI with two TA, UE will always have to monitor PDCCH with different coresetPoolIndex, which means UE already have active TCI with DL timing reference. Based on the analysis above, we propose no additional DL RS tracking time for UL TCI state switching.
Proposal 1: No additional DL RS tracking time for UL TCI state switching since UL TCI is only for UL TX spatial filtering determination per RAN1 spec.
One relevant problem is about the DL reference timing clarification in timing requirements. The CR is finally postponed in last meeting. There is also an LS from RAN1 [2] about Dl reference timing determination for PRACH transmission which asks RAN4 to capture the agreement in the spec. The content is as follows:
	1. Overall Description: 
Related to the enhancement of two TAs for intra-cell multi-DCI based Multi-TRP operation, RAN1 made the following agreement regarding DL reference timing determination for PRACH transmission triggered by PDCCH order. 

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.

 
2. Actions:
To RAN4.
ACTION: 	RAN1 would like respectfully ask RAN4 to capture the above agreement in RAN4 specifications. 


 
Taking above issues into consideration, the timing requirements are proposed to be modified as follows to reflect the situations:
	[bookmark: _Hlk165909684]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 active DL TCI state(s) of the reference 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]. For PRACH transmission triggered by PDCCH order with coresetPoolIndex value 0, DL reference timing associated with coresetPoolIndex value 0 is used if “PRACH association indicator” 0; DL reference timing associated with coresetPoolIndex value 1 is used if “PRACH association indicator” 1. For PRACH transmission triggered by PDCCH order with coresetPoolIndex value 1, DL reference timing associated with coresetPoolIndex value 0 is used if “PRACH association indicator” 1; DL reference timing associated with coresetPoolIndex value 1 is used if “PRACH association indicator” 0.



Proposal 2: The timing requirements for mTCI with Two TA are suggested to be updated as follows:

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 active DL TCI state(s) of the reference 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]. For PRACH transmission triggered by PDCCH order with coresetPoolIndex value 0, DL reference timing associated with coresetPoolIndex value 0 is used if “PRACH association indicator” 0; DL reference timing associated with coresetPoolIndex value 1 is used if “PRACH association indicator” 1. For PRACH transmission triggered by PDCCH order with coresetPoolIndex value 1, DL reference timing associated with coresetPoolIndex value 0 is used if “PRACH association indicator” 1; DL reference timing associated with coresetPoolIndex value 1 is used if “PRACH association indicator” 0.


3. Conclusions
Observation 1: Per RAN1 spec, UL TCI state is only for UL Tx spatial filtering assumption.
Observation 2: There are following drawbacks if UE uses DL RS UL TCI states as UL reference timing:
· UE needs to maintain two DL reference timing, one for DL reception and another one for UL transmission.
· NW may experience different arriving time for different UE.
· The TCI state switching time will be longer. 
Proposal 1: No additional DL RS tracking time for UL TCI state switching since UL TCI is only for UL TX spatial filtering determination per RAN1 spec.

Proposal 2: The timing requirements for mTCI with Two TA are suggested to be updated as follows:

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 active DL TCI state(s) of the reference 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]. For PRACH transmission triggered by PDCCH order with coresetPoolIndex value 0, DL reference timing associated with coresetPoolIndex value 0 is used if “PRACH association indicator” 0; DL reference timing associated with coresetPoolIndex value 1 is used if “PRACH association indicator” 1. For PRACH transmission triggered by PDCCH order with coresetPoolIndex value 1, DL reference timing associated with coresetPoolIndex value 0 is used if “PRACH association indicator” 1; DL reference timing associated with coresetPoolIndex value 1 is used if “PRACH association indicator” 0.
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