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1 Introduction
Rel-18 MIMO evolution for downlink and uplink will study and specify two TAs for multi-DCI for MTRP operation. In the last meeting, the following conclusions and agreements have been achieved [1] , and draft CRs on TS 38.214 [2] and TS 38.213[3] have been provided. In this paper, we discuss the possible impacts of two TAs for multi-DCI.
	Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, the baseline feature is revised as follows:
· UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG  
· Association of TAG ID with UL/joint TCI state is via RRC configuration 
· Above does not impact the association of the indicated TCI states and coresetPoolIndex values as agreed in previous meetings in 9.1.1.1.
Conclusion
There is no consensus on how to support multi-DCI based Multi-TRP operation with two TA enhancement when Rel-15/16 spatial relation framework is used.
Note: the previous agreement on supporting multi-DCI based Multi-TRP operation with two TA enhancement for Rel-15/16 spatial relation framework is reverted.
Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, down-select one of the following alternatives:
· Alt 1:  indicate TAG ID as part of TA command in RAR
· Alt 3:  divide SSBs into two groups, one for each TRP.    If a SSB associated to a RACH procedure belongs to the nth group (n=1,2), then the TA obtained via the RACH procedure corresponds to the nth TRP.
Agreement
· Proposed answer to Question Q1a in RAN2 LS R1-2304326:
· Apart from the agreements RAN1 has sent in LS R1-2302226 to RAN2 before, RAN1 has not agreed to any further restrictions on the association of serving cells and/or TRPs to the TAGs at this point. If RAN1 agrees to such restrictions, RAN1 will inform RAN2.
· Proposed answer to Question Q1b in RAN2 LS R1-2304326:
· RAN1 has not reached consensus to increase the current number of TAGs per cell group.
· Proposed answer to Question Q2 in RAN2 LS (R1-2304326): 
· RAN1 confirms that when the TA timer associated to one TRP expires for a TAG associated with a TCI state, UL or DL operation associated to the another TRP is not impacted. This further depends on PTAG/STAG definition, which is up to RAN2 to decide.
· Which UL or DL operation is impacted have not been discussed in RAN1.
Final LS is in R1-2306249.
Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the later of the two UL transmissions is reduced.
· FFS: for the optional feature, whether or not the overlapping duration needs to be specified as 1 (in case 2) or 2 (in case 1) OFDM symbols where
· Case 1 applies when UE is capable of supporting MRTD > CP, SCS=60 kHz and frequency range is FR1.
· Case 2 applies in all other cases
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2.1 Discussion on signaling
Since two TAs are only supported for UL multi-DCI multi-TRP operation, and MTRP operation is per BWP, the additional TAG should not apply for those BWPs not configured with the target MTRP mode. From configuration perspective, the additional TAG ID can be provided within UL BWP configuration for those BWPs operating in UL multi-DCI multi-TRP mode.
Proposal 1: Support to configure the additional TAG ID only in the BWP for UL multi-DCI multi-TRP.
If a UE has multiple active UL BWPs, in a same TAG, the timing advance command value is relative to the largest SCS of the multiple active UL BWPs. In two TAGs, the reference SCS may be different for TAC values. However, for the UL BWP configured with UL MTRP transmission, if two TAGs are configured for one serving cell, the reference SCS of two TACs should be aligned with each other. For example, both timing advance command values are relative to the SCS of the UL BWP configured with UL MTRP transmission.
Proposal 2: Support to align the reference SCS of two TACs of two TAGs for a serving cell.

2.2 Discussion on PRACH enhancements
To calculate two TAs, two timing advance (e.g., TADV,1 and TADV,2) of the two TAGs for a serving cell can be calculated at NW side respectively as 
· TADV,1 = (TTRP1-RX, PRACH1 – TTRP1-TX), 
· TADV,2 = (TTRP2-RX, PRACH2 – TTRP2-TX).
Assuming that TRP 1 and PRACH 1 is associated with TAG 1 and TRP 2 and PRACH 2 is associated with TAG 2, TTRP1-RX, PRACH1 is the TRP 1 received timing of uplink subframe #i containing PRACH 1 transmitted for TAG 1, defined by the first detected path in time, and TTRP1-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i. TTRP2-RX, PRACH2 is the TRP 2 received timing of uplink subframe #i containing PRACH 2 for TAG 2, defined by the first detected path in time, and TTRP2-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i. 
To support above calculation method, association between TAG, TRP and PRACH is needed, for example by indicating TAG ID as part of TA command in RAR as discussed in RAN1 113 meeting. [1]
Proposal 3: Support to indicate TAG ID as part of TA command in RAR, i.e., Alt1, for intra-cell multi-DCI based MTRP with two TA enhancement.

2.3 Discussion on TA applied during BFR procedure
Applied TA value switching may be needed in BFR procedure. In MTRP case, q(0,0) and q(0,1) are two BFD-RS sets for two TRPs respectively, q(1,0) and q(1,1) are two CBD-RS sets for two TRPs respectively, q(0,0) is associated with q(1,0), q(0,1) is associated with q(1,1). According to aforementioned associations between TAGs and TRPs, the associations can be extended to TAGs, BFD-RS sets, CBD-RS sets, as in the table below.
Table 1 associations between TAGs, TAs, TRPs, BFD-RS sets, CBD-RS sets
	TAG1
	
	TRP1
	BFD-RS set q(0,0)
	CBD-RS set q(1,0)

	TAG2
	
	TRP2
	BFD-RS set q(0,1)
	CBD-RS set q(1,1)


If UE assesses that TRP 1 link is worse than BFD threshold, it may temperately stop TAG 1 time alignment timer and stop the application of TTA,1. Meanwhile, if UE finds the available new beam qnew, TA value associated with qnew can be assumed for transmission of BFRQ. After gNB’s response to BFRQ, TA value associated with qnew can be assumed for the follow-up UL transmissions including PUCCH and PUSCH.
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Figure 1 illustration of BFR and TA switching
Proposal 4: For MTRP BFR, support the application of TA value associated with qnew for UL transmissions after BFD.

3 Conclusion
In this contribution, we provided our views on two TAs for multi-DCI, and we have the following proposals:
Proposal 1: Support to configure the additional TAG ID only in the BWP for UL multi-DCI multi-TRP.
Proposal 2: Support to align the reference SCS of two TACs of two TAGs for a serving cell.
Proposal 3: Support to indicate TAG ID as part of TA command in RAR, i.e., Alt1, for intra-cell multi-DCI based MTRP with two TA enhancement.
Proposal 4: For MTRP BFR, support the application of TA value associated with qnew for UL transmissions after BFD.
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