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Introduction
In RAN1#110[1], some agreements on two TAs for multi-DCI-based multi-TRP operation have been made. 

	Agreement:

For multi-DCI based multi-TRP operation with two TAs, study how to handle overlapping part between two UL transmissions associated with two TAs, where the study includes:

whether to introduce scheduling restriction in overlapping part

whether to introduce dropping rules 

whether specification impact is needed, or if the issue can be handled via implementation

whether to allow overlapped transmission in case the UE supports STxMP transmission (if STxMP feature is agreed in NR Rel-18)

Agreement:

For multi-DCI based multi-TRP operation with two TAs, support configuring two TAGs belonging to a serving cell.

Agreement:

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

For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, downselect one of the options in RAN1#110bis-e:

Option 1: Associate TAG to TCI-state/spatial relation

Option 2: Associate TAG to CORESETPoolIndex

Option 3: Associate TAG to DL RS group. For a UL transmission, UE adopts the TAG associated with the DL RS group to which the PL RS of the UL transmission belongs.
Option 4: Associate TAG to target UL channels/RSs directly for semi-static UL channels/RSs (e.g. P CSI PUCCH, P SRS, CG PUSCH), and further discuss how to associate TAG to dynamic UL channels/RSs(e.g. via associating TAG to CORESETPoolIndex additionally, etc.)

Agreement

For multi-DCI multi-TRP operation with two TAs, up to two n-TimingAdvanceOffset value per serving cell is supported.

Agreement
For multi-DCI multi-TRP operation with two Tas, study the following alternatives:

Alt 1:  two reference timings are considered

Alt 2:  one reference timing is considered

Note: reference timing above is the timing of the DL reception


In this contribution, we further discuss enhancements on two TAs for multi-DCI-based multi-TRP operation based on those agreements.

Discussion
2.1 Random Access procedure for TA acquisition
In current specification, initial TA value is indicated by RAR via RACH procedure. If RACH procedure is reused to obtain the initial TA values for the two TRPs, when UE receives an RAR that contains an initial TA value, UE can not differentiate whether the initial TA is associated with the first TRP or the second TRP. Therefore, UE should be able to differentiate RACH procedures for different TRPs. To address this issue, the association between preamble/SSB and TRP can be used to differentiate RACH procedures for different TRPs.
In the current specification, for CFRA triggered by PDCCH order, the SS/PBCH index in the PDCCH order indicates UE the beam to transmit preamble, where the preamble is indicated by the Random Access Preamble index in the same PDCCH order. For CBRA based RACH procedure, UE transmits preamble with beam indicated by the selected SSB, where the preamble is selected according to the selected SSB, as shown in Figure 1. From this perspective, the selected SSB can not only differentiate the TRP, but also provide a optimal beam for preamble transmission. However, for the preamble association mechanism, if the SSB associated with one PRACH occasion is larger than 1, the association between PRACH occasion and preamble need to be modified. Compared with preamble association mechanism, association between SSB and TRP can be a better solution. Therefore, association between SSBs and TRPs can be designed to differentiate RACH procedures for different TRPs.

Proposal 1: Association between SSBs and TRPs can be designed to differentiate RACH procedures for different TRPs.
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Figure 1: Two PRACH based on two SSBs
To obtain TA by RACH in inter-cell MTRP case, more enhancements should be considered. For example, how to trigger RACH by PDCCH order in non-serving cell. In other words, how to differentiate whether the PDCCH order is from serving cell or non-serving cell. In addition, the RACH configuration of the non-serving cell should be provided to UE. Based on these enhancements, RACH can be triggered by PDCCH order in non-serving cell.

Proposal 2: To trigger RACH by PDCCH order in inter-cell MTRP case, the RACH configuration of the non-serving cell should be provided to UE.
2.2 Timing reference
In RAN1#110 meeting, the reference timing of DL reception was discussed but no consensus can be reached. Regarding the reference timings of DL reception, there are two alternatives, i.e., Alt 1(i.e. two reference timings are considered) and Alt 2(i.e. one reference timing is considered). Regarding the M-DCI based MTRP operation, since the timing of DL reception corresponding to two TRPs at the UE may be different, if Alt 1 is considered, UE can acquire two reference timings directly and update the TA per TRP with the corresponding reference timing. By this way, UE can operate independent TA process for the two TRPs. However, for Alt 2, to update TAs for the two TRPs, propagation delay differences and multi-TRP synchronization should be considered. Therefore, for the reference timings of DL reception, we support Alt 1, i.e., two reference timings are considered.
Proposal 3: For the reference timings of DL reception, support Alt 1, i.e. two reference timings are considered.
2.3 Association between TA and UL transmission
For M-DCI based MTRP operation, there are two estimated TAs and the indicated TAs are applied to UL transmission targeting TRP. For the two TAs, UE needs to associate TA to UL transmission. Regarding the association between TA and UL transmission, four options were achieved.

Regarding Option 1, if TAG is associated with TCI-state/spatial relation of the UL transmission, the TA is associated to the UL transmission targeting a TRP accordingly. However, since spatial relation is applicable to FR2, Option 1 may not be applicable to FR1 for a UE not supporting unified TCI framework. Regarding Option 2, if the two TAs are associated with the two CORESETPoolIndex values, the association between UL transmission and TAs can be determined based on CORESETPoolIndex value. For dynamic scheduling UL transmission (e.g. PUCCH carrying the HARQ/ACK, dynamic granted PUSCH), such association can be achieved through the CORESETPoolIndex of the CORESET scheduling the corresponding PDSCH and PUSCH. For periodic/semi-persistent UL transmission (e.g. Type 1 configured grant PUSCH), a further association between the resource of the UL transmission and CORESETPoolIndex can establish the association between TA and CORESETPoolIndex. Regarding Option 3, the association between TAG and DL RS group should be designed, which may have more specification impact. Regarding Option 4, the mechanism is similar to Option2, where TAG can be associated to UL channels/RSs based on TRP identifier. Therefore, for associating TAGs to target UL channels/signals, we support Option 2, i.e., associate TAG to CORESETPoolIndex.
Proposal 4: For associating TAGs to target UL channels/signals, we support Option 2, i.e., associate TAG to CORESETPoolIndex.
Conclusion

In this contribution, we discuss potential enhancements on multi-TRP using Rel-17 unified TCI framework. Based on the discussion above, we provide the following proposals:
Proposal 1: Association between SSB and TRP can be designed to differentiate RACH procedure for different TRPs.
Proposal 2: Totrigger RACH by PDCCH order in inter-cell MTRP case, the RACH configuration of the non-serving cell should be provided to UE.
Proposal 3: For the reference timings of DL reception, support Alt 1, i.e. two reference timings are considered.
Proposal 4: For associating TAGs to target UL channels/signals, we support Option 2, i.e., associate TAG to CORESETPoolIndex.
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