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1 Introduction
In this contribution, we discuss RRM core maintenance for Rel-18 MIMO. 
2 Discussion
	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.


In Rel-18, RAN4 defined the uplink timing requirements for two TA. In Rel-15&Rel-16 legacy timing requirements, the requirements are applicable of uplink signals including PUCCH; PUSCH; SRS; PRACH. In last meeting, there was one proposal which need further clarification of whether the current uplink timing requirements for two TA can applicable of all uplink signals or not. 
By our understanding, before UE transmit initial access RACH, even if there are multiple TRPs from the gNBs, there are only SSBs transmission and Type0-PDCCH transmission. For SSB index and Type0-PDCCH, ControlResourceSetZero (CORSESET#0), there is no association with each TRP and coresetPollIndex. The common Type0-PDCCH search is related to SSB index. Even if UE received different DL timing from different TRPs (e.g. SSB#0 at T1 and SSB#4 at T1+1 OFDM symbol later), the PDCCH search is for each SSB index of it’s corresponding timing. The DL reference timing is based on the SSB selected. At this moment, there is only one TAG. Two TA is configured later. 
Proposal 1: For initial access RACH, the timing requirements with 2 TA for multi-DCI multi-TRP are not applicable. Two TA is configured later than this procedure. 
For other type of PRACH such as CFRA, the timing requirements with 2 TA for multi-DCI multi-TRP are applicable. 
Proposal 2: For other type of RACH such as CFRA, the timing requirements with 2 TA for multi-DCI multi-TRP are applicable.
According the latest 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:
1. For PRACH transmission triggered by PDCCH order associated with coresetPoolIndex value 0:
0. If “PRACH association indicator” is 0, DL reference timing associated with coresetPoolIndex value 0 is used.
0. If “PRACH association indicator” is 1, DL reference timing associated with coresetPoolIndex value 1 is used.
1. For PRACH transmission triggered by PDCCH order associated with coresetPoolIndex value 1:
1. If “PRACH association indicator” is 0, DL reference timing associated with coresetPoolIndex value 1 is used.
1. If “PRACH association indicator” is 1, DL reference timing associated with coresetPoolIndex value 0 is used.


Proposal 3: For CFRA PRACH triggered by PDCCH order, the DL reference timing is associated to the coresetPoolIndex. 

For mDCI mTRP scenario, the OL definition is revised as:
	Issue 1-2-2: For mDCI mTRP, OL definition?
< Way forward >
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 equal to that of other TRP 
1. If the MAC CE arrived first, OL=0; Otherwise OL=1
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
1. Otherwise, OL=0


In RAN1 spec, 
	[bookmark: _Hlk89257737]If the UE is configured with SSB-MTC-AddtionalPCI and with PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, the UE receives an activation command for CORESET associated with each coresetPoolIndex, as described in clause 6.1.3.14 of [10, TS 38.321] or 6.1.3.xx of [10, TS 38.321], used to map up to 8 TCI states and/or pairs of TCI states, with one TCI state for DL channels/signals and/or one TCI state for UL channels/signals to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP. When a set of TCI state IDs are activated for a coresetPoolIndex, the activated TCI states corresponding to one coresetPoolIndex is associated with the serving cell physical cell ID and activated TCI states corresponding to another coresetPoolIndex can be associated with another physical cell ID.


In RAN2 spec, the MAC CE is designed as:
	The Unified TCI States Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size consisting of following fields:
-	CORESET Pool ID: This field indicates that the mapping between the activated TCI states and the codepoint of the DCI Transmission Configuration Indication set by field TCI state ID is specific to the ControlResourceSetId configured with CORESET Pool ID as specified in TS 38.331 [5]. This field set to 1 indicates that the TCI states are specified to CORESET pool ID equal to 1, otherwise the TCI states are specified to CORESET pool ID equal to 0. If no more than one value for the coresetPoolIndex is configured for any CORESET in the BWP, the R bit is present instead;


The MAC CE for two TRPs are separately. The two MAC-CE will arrive at UE side at different time moment which means MAC-CE will arrive first than another MAC-CE. In the real deployment, the MAC-CEs from two TRPs can arrive at UE side at the exact same time. But in this release, simultaneous RX is out of scope. Therefore, the requirements are only designed for the case two MAC-CEs arrive at UE side at different time moment. Since it is mDCI scenario, according to RAN1/RAN2 definition, it cannot be activated by single MAC CE to two TRPs. 
Proposal 4: For mDCI mTRP, OL is revised as:
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 equal to that of other TRP 
1. If the MAC CE arrived first, OL=0; Otherwise OL=1
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
1. Otherwise, OL=0

For UL TCI state switching requirements, whether to introduce additional DL timing tracking is FFS as below:
	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 >	
1. Option 1
1. Known case: THARQ +  + TOk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
1. Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms
1. TOk-ref = 1 if there is no active DL TCI-State for DL timing reference associated with the same coresetPoolIndex
1. Option 2
1. No additional DL RS tracking time for UL TCI state switching


Compare Option 1 and Option 2, the only difference is when TOk-ref = 1. For other condition, option 1 and option 2 are the same. 
If it is joint TCI state, the UE is not expected to transmit on UL based on the target TCI state before UE completes the DL and UL TCI state switch. In such procedure, the DL timing can always be achieved by DL TCI. Option 2 can be used. 
If it is separate UL TCI state, if the DL beams are changed at the same time. The UE can be configured with the list of up to 128 TCI-State configurations. After DL beams changed, if DL TCI state is not in active list, the previous DL timing cannot be used for accuracy. The update of DL timing tracking is needed. 
Proposal 5: For joint TCI state, the UE is not expected to transmit on UL based on the target TCI state before UE completes the DL and UL TCI state switch. The DL timing can always be achieved by DL TCI. No additional DL RS tracking time for UL TCI state switching. 
For separate UL TCI state switch:
1. If the DL beams are changed as well and DL TCI is not in the active list, the previous DL timing cannot be used. Additional DL RS tracking time for UL TCI state switching is needed as:
1. Known case: THARQ +  + TOk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
1. Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms
1. TOk-ref = 1 if there is no active DL TCI-State for DL timing reference associated with the same coresetPoolIndex
1. For other cases, no additional DL tracking is needed. 
3 Conclusion
In this contribution, we provide our proposals for RRM core maintenance of Rel-18 MIMO evolution:
Proposal 1: For initial access RACH, the timing requirements with 2 TA for multi-DCI multi-TRP are not applicable. Two TA is configured later than this procedure.
Proposal 2: For other type of RACH such as CFRA, the timing requirements with 2 TA for multi-DCI multi-TRP are applicable.
Proposal 3: For CFRA PRACH triggered by PDCCH order, the DL reference timing is associated to the coresetPoolIndex. 
Proposal 4: For mDCI mTRP, OL is revised as:
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 equal to that of other TRP 
1. If the MAC CE arrived first, OL=0; Otherwise OL=1
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
1. Otherwise, OL=0
Proposal 5: For joint TCI state, the UE is not expected to transmit on UL based on the target TCI state before UE completes the DL and UL TCI state switch. The DL timing can always be achieved by DL TCI. No additional DL RS tracking time for UL TCI state switching. 
For separate UL TCI state switch:
1. If the DL beams are changed as well and DL TCI is not in the active list, the previous DL timing cannot be used. Additional DL RS tracking time for UL TCI state switching is needed as:
1. Known case: THARQ +  + TOk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
1. Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms
1. TOk-ref = 1 if there is no active DL TCI-State for DL timing reference associated with the same coresetPoolIndex
1. For other cases, no additional DL tracking is needed. 
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