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[bookmark: _Toc116995841]Introduction
In this paper we present Nokia’s views on two TAs and on the extension of the unified TCI framework in Rel 18. As part of this discussion, we have Nokia’s views on open issues for further study from the last RAN4 meeting RAN4#110bis WF [1].
[bookmark: _Toc116995842]Discussion
Two TAs timing requirements
For two TAs timing requirements, in the last RAN4 meeting RAN4#110bis, the following agreements were made and issues discussed [1]:
	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.



On CBRA and CFRA procedures for RACH, RAN1 has made the following agreements:
	Agreement (RAN1#110 Toulouse)
For multi-DCI based multi-TRP operation with two TAs, study the impact of two TAs for the following:
· RACH triggered by PDCCH order in intra-cell MTRP case 
· RACH triggered by PDCCH order in inter-cell MTRP case
· Which might require RACH enhancement as well 
· UE triggered RACH by CBRA or CFRA in RRC connected mode
Further details of enhancements needed (if any)

Agreement (RAN1#111 Toulouse)
For multi-DCI based Multi-TRP operation with two TA enhancement, support CFRA triggered by PDCCH order for both intra-cell and inter-cell cases.



RAN1 has agreed for two TAs on cross-TRP PDCCH order, i.e., where one TRP can trigger through PDCCH order PRACH towards another TRP, assuming only CFRA. Discussion took place, but no consensus in RAN1 has been reached to extend it to CBRA, which is used for initial access.

[bookmark: _Toc166488810]RAN1 has agreed for two TAs to assume only CFRA procedure for RACH.
Therefore, we support Option 1, provided that it is clear that legacy requirements apply in that case. 
Update timing requirements for two TAs in accordance with RAN1 LS R1-2403752.
[bookmark: _Toc166488811]The timing requirements with two TAs for multi-DCI multi-TRP are not applicable to contention based random access (CBRA). CBRA follow legacy requirements. 
Additionally, RAN1 has sent LS regarding UE behavior when two TAs are used for contention free random access. RAN4 should take that into consideration on the specs, and we have provided a text proposal in our companion draft CR. 
[bookmark: _Toc166488812]Update timing requirements for two TAs for PDCCH ordered CFRA in accordance with RAN1 LS R1-2403752.

eUTCI switching requirements
For TCI state switching requirements, in the last RAN4 meeting RAN4#110bis, the following agreements were made and issues discussed [1]:
	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

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-



Way forward in Issue 1-2-2 states that when the SSBs which are used for fine time/frequency (T/F) tracking for the two activated downlink DL TCI states are overlapping or adjacent, the UE is not expected to be able to do the T/F tracking for each of the first SSBs after processing the MAC-CEs, but the UE would need an additional delay (SSB periodicity, added with the parameter OL=1) to be able to synchronize with both SSBs. This is because the UE may be receiving the two first SSBs from different directions with different panels, and when the UE is not capable of simultaneous reception with two panels, the UE would need to switch the panel to be able to synchronize with both SSBs. When the SSBs are overlapping or adjacent to each other, the UE would not have time to switch the panel so fast that it would be able to measure both SSBs on the first occasion (overlapping or adjacent). Moreover, in mDCI SSB periodicity can be different between the two TRPs and, for that purpose, we already agreed in RAN4#109 [2] that the additional SSB periodicity delay for a TRP is added if such SSB periodicity is less than that of other TRP. This aspect makes sure that, for example as shown in Figure 1 with SSB1 transmitted by TRP1 and SSB2 transmitted by TRP2, if SSB1 periodicity is smaller than SSB2 periodicity, then the UE first does the T/F tracking for SSB2, waits one SSB1 periodicity, and then does the T/F tracking for SSB1, such that the whole TCI switching delay is minimized.
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[bookmark: _Ref158373611]Figure 1. TCI state switching delay in multi-DCI mode with overlapping SSBs and different SSB periodicity.
The current way forward in Issue 1-2-2 extends such principle to the case where the two SSB periodicities are the same by adding the SSB periodicity to the TCI state associated to the TRP for which a MAC-CE activation command has been received last.
Note that, also with same SSB periodicity, this additional SSB periodicity is in practice needed for only one of the two TCI switches.
1. [bookmark: _Toc163501950][bookmark: _Toc166488813]Current agreement for MAC CE-based mDCI mTRP TCI switching does not cover the case when the SSB periodicity is the same for both target TCI states. 
Although several other options would be available to define to which TRP / TCI state the additional SSB periodicity should be added, for example:
· the TCI state associated to the TRP with lowest (or highest) coresetPoolIndex or
· the TCI state QCLed with the SSB for which a higher L1-RSRP has been last reported or
· the TCI state dynamically indicated by either one of the TRPs or the UE,
we think that the option in the Way Forward is a good solution to address this Issue.
[bookmark: _Toc163501951][bookmark: _Toc166488814]Confirm option in the Way Forward for Issue 1-2-2 in RAN4#110bis:
a. [bookmark: _Toc166488815]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 
i. [bookmark: _Toc166488816]If the MAC CE arrived first, OL=0; Otherwise OL=1
b. [bookmark: _Toc166488817]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
c. [bookmark: _Toc166488818]Otherwise, OL=0
[bookmark: _Toc116995848]
Conclusion
The following Observations and Proposals were made:
[bookmark: _Toc116995849]Observation 1: RAN1 has agreed for two TAs to assume only CFRA procedure for RACH.
Proposal 1: The timing requirements with two TAs for multi-DCI multi-TRP are not applicable to contention based random access (CBRA). CBRA follow legacy requirements.
Proposal 2: Update timing requirements for 2 TA’s for PDCCH ordered CFRA in accordance with RAN1 LS.
Observation 1: Current agreement for MAC CE-based mDCI mTRP TCI switching does not cover the case when the SSB periodicity is the same for both target TCI states.
Proposal 3: Confirm option in the Way Forward for Issue 1-2-2 in RAN4#110bis:
a.	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
i.	If the MAC CE arrived first, OL=0; Otherwise OL=1
b.	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
c.	Otherwise, OL=0
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