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Introduction
In the RAN1#114bis meeting, two TA for multiple DCI was discussed on the TA acquisition, TA updates, reference timing and others [1]. The detailed agreements are quoted in the related sections. 

In this contribution, we discussed the remaining issues about two TAs for UL multi-DCI for multi-TRP operation. 

Discussion
1 
2 
Requirements to UE implementations
In the RAN1#109e meeting, it was agreed to support the enhancement on two TAs for UL multiple DCI for multiple TRP operation in Rel-18.
	Agreement
Enhancement on two TAs for UL multi-DCI for multi-TRP operation is supported in Rel-18.
Note 1: whether (1) the network signals two TACs or (2) the network signals one TAC and the UE deriving the second TA can be further studied.
Note 2: evaluations can be considered on as-needed basis.




Currently the UE could only support one TA at least for one carrier. But the UE could also support multiple TAs across multiple carriers. Unlike in the CA scenario, the carriers that have different TAs may have different RF chains. Those RF chains could work separately. But in the current two TAs under multiple TRP scenario, two TRP work under the same frequency. The UE should support two TAs in the same carrier using a same set of RF and IF unit. It is not clear whether this will put additional requirements for the realization of UEs. If the TA adjustment is related to the clock of UE, the retuning of the clock may require an additional process time between the switching between the TAs. If two TAs do not require to retune the clock, whether the UE can maintain two TAs and how to maintain the two TAs should be clarified. 

[bookmark: _Hlk131776555]Proposal 1:
It should be clarified that if the two TAs put additional requirements on the UE realization, such as clock retuning, process time of switching between the two TAs, whether there are additional requirements for UE to maintain two TAs. 

Initial TA acquisition
For the initial acquisition of the TA of 2nd TRP, two mechanisms could be considered. One is based on UE’s measurements without PRACH transmission. The other is based on the RACH transmission. For the 1st mechanism, UEs with two TRPs could receive the SSBs or other DL signals from the two TRP and then derive downlink timing difference between the two TRPs. The timing difference could be used to estimate the TA of the 2nd TRP. Although this estimated TA may not be accurate as the one indicated by 2nd TRP, the 2nd TRP could update the TA in the following procedures. 

[bookmark: _Hlk131776560]Observation 1:
UEs could measure the DL timing difference between two TRPs which could be used to generate a estimated TA for the uplink transmission to the 2nd TRP. And the 2nd TRP could update the TA after receiving first transmission from this UE. 
In RAN1#111 meeting, only PDCCH ordered CFRA was supported for the TA acquisition for the 2nd TRP in RAN1.
	
Agreement
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.

Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, there is no consensus to support enhancements for CBRA triggered by PDCCH order.

Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, it is up to RAN2 to decide whether there is a need to enhance CBRA procedure to support per TRP UE-initiated RACH procedure.



[bookmark: _Hlk115362418]
Although the UE has the information that the propagation delay to the two TRPs are different and a 2nd TA is required, the serving TRP does not have this information. It should be discussed that when and in which condition, the PDCCH ordered RACH for the 2nd TA should be triggered. 

[bookmark: _Hlk131776564]Proposal 2:
It should be discussed that when and in which condition, the PDCCH ordered RACH for the 2nd TA should be triggered. 


	
Agreement (114)
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of additionalPCI in the PDCCH order
· as baseline capability: support PRACH triggering towards servingCell PCI and or active additionalPCI.  




In the last meeting, it was agreed that the indication of additional PCI in the PDCCH order supports the PRACH triggering towards serving cell or active additional PCI. Since only one additional PCI can be activated through the MAC CE, then only 1bit is needed for the indication of serving cell or the active additional PCI. Zero can be used for the indication of serving cell. And 1 can be used indicated the activated additional PCI.

Proposal 3:
1 bit can used in the PDCCH order to indicate either the PRACH towards the serving cell or the target cell. 

For the transmit power of the PRACH to the TRP with the additional PCI, the indicated SSB in the PDCCH order can be the PL RS for the power calculation. 

Proposal 4:
The indicated SSB in the PDCCH order PRACH for the additional PCI can be PL RS for the transmit power calculation.

In RAN1#114bis meeting, the working assumption from previous meeting is confirmed as follows. 

	Agreement（111）
For multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP at least for inter-cell Multi-DCI.
· FFS: for intra-cell Multi-DCI
· FFS: whether there are any restrictions needed
· FFS: if cross TRP RACH triggering is an optional feature

[bookmark: _Hlk138670533]Working Assumption(112bis)
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY. 
· FFS: details of PRACH power control

Agreement (114bis)
The following working assumption is confirmed.
“For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY.”
Above confirmation does not change power control for the same TRP PDCCH order.




The working assumption is confirmed and the power control for the same TRP PDCCH order is unchanged. The PRACH transmit power towards the other TRP should be defined. The PRACH transmit power could depends on the PL measured through the indicated SSB in the PDCCH order. 

Proposal 6:
The PRACH transmit power could depends on the PL measured through the indicated SSB in the PDCCH order.

It was also agreed that the TAG ID with 1 bit presenting either the 1st or the 2nd TAG ID is contained in the RAR. 

	
Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured. 




It is can also be extended to the scenario of inter cell M-DCI multiple TRP. For the issue of NTA,offset, since it was indicated in the PDCCH order that this is a PDCCH ordered PRACH for the serving cell or the activated additional cell, the UE should have the knowledge that which NTA_offset should be used. 

Proposal 7:
Support to indicate the TAG ID as part of TA command in RAR for inter-cell multiple DCI based M-TRP.

Observation 2:
Based on the indication in PDCCH order for the serving cell and the additional PCI, the UE is able to decide which NTA_offset should be used. 
Reference timing
In Rel-17 mTRP discussion, it was considered that the uplink transmission could work properly with one single TA under two TRPs. But if the timing between the two TRPs are not aligned and the difference between the propagation delay of two TRPs cannot be ignored or covered by CP, then two TAs are needed. Considering above reasons, the DL timings of two TRPs should also different. As illustrated in the figure below, due to different propagation delays, TRP1 and TRP2 have their own reference timings and TA values. 
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Figure 1 Reference timing and TAs in mTRP scenario
Two reference timing was agreed in the last meeting. 

	Agreement
For multi-DCI multi-TRP operation with two TAs in a CC, two DL reference timings are supported where each DL reference timing is associated with one TAG
· baseline assumption is that the Rx timing difference between the two DL reference timings is no larger than CP length 
· as an optional UE capability, Rx timing difference between the two DL reference timings can be assumed to be larger than CP length
· FFS: the maximum Rx timing difference (could be up to RAN4)
· Other than UE capability details and relevant configuration, no additional RAN1 specification enhancement specific for this case is expected




In the DL transmission, the UE should follow the DL timing for receiving and measurements. And the uplink transmission should also follow the same timing and calculate the timing advance. Theoretically the TA value should equal to two folds of the propagation delay. In single TRP scenario, the TA is based on the single TRP’s reference timing. And if the propagation delay of the 2nd TRP is different, as discussed above, the reference timing and the 2nd TA from the 2nd TRP should be also different. If the UE has the capability to maintain two reference timings, it could facilitate to reuse the legacy defined TA, such as the 2nd TA in Figure 1, which should be indicated by the TRP2. But in the M-DCI mTRP scenario, the scheduling of one UE from two TRPs are independent. The scheduling timeline could cross between the two TRPs. As in Figure 2, the UE would receive the 2nd DCI from TRP#2, in which the reference timing should follows the DL of TRP#2. Then the UE should transmit the PUSCH#1 according to the scheduling from TRP1. If the UE cannot switch the reference timing from TRP#2 to TRP#1 in time, the UE cannot reuse the traditional TA as illustrated in Figure 1. 
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Figure 2 The crossed scheduling timeline between two TRPs

[bookmark: _Hlk115362453]Proposal 8:
It should discuss the impact of the two reference timings to the uplink transmission.



Conclusions
In this contribution, we discussed the remaining issues about two TAs for UL multi-DCI for multi-TRP operation. The observation and proposals are listed as below.


Observation 1:
UEs could measure the DL timing difference between two TRPs which could be used to generate a estimated TA for the uplink transmission to the 2nd TRP. And the 2nd TRP could update the TA after receiving first transmission from this UE. 

Observation 2:
Based on the indication in PDCCH order for the serving cell and the additional PCI, the UE is able to decide which NTA_offset should be used. 

Proposal 1:
It should be clarified that if the two TAs put additional requirements on the UE realization, such as clock retuning, process time of switching between the two TAs, whether there are additional requirements for UE to maintain two TAs. 

Proposal 2:
It should be discussed that when and in which condition, the PDCCH ordered RACH for the 2nd TA should be triggered. 

Proposal 3:
1 bit can used in the PDCCH order to indicate either the PRACH towards the serving cell or the target cell. 

Proposal 4:
The indicated SSB in the PDCCH order PRACH for the additional PCI can be PL RS for the transmit power calculation.

Proposal 5:
Confirm the working assumption to support a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY.

Proposal 6:
The PRACH transmit power could depends on the PL measured through the indicated SSB in the PDCCH order.

Proposal 7:
Support to indicate the TAG ID as part of TA command in RAR for inter-cell multiple DCI based M-TRP.

Proposal 8:
It should discuss the impact of the two reference timings to the uplink transmission.
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