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1. Introduction
In 3GPP RAN1 #109-e, some agreements on two TAs for multi-DCI have been made. In this contribution, we present our views on some aspects on two TAs for multi-DCI in multi-TRP system.

2. Discussion

Agreement
For multi-DCI based multi-TRP operation, down-select one of the two alternatives:
· Alt 1: configure two TAGs within a serving cell
· Alt 2: consider two TAs within one TAG within a serving cell

To support two TAs for multi-DCI based multi-TRP operation, it is agreed that down-selection should be made for the two Alts in RAN1 #109-e. In our view, both Alts can work to indicate two TAs for multi-TRP. In Alt1, two TAGs are configured within a serving cell and only one TA is associated with each TAG. In fact, one TAG implies for serving cell(s) within the TAG, one TA based on one DL timing reference. If two TAGs are associated with a serving cell, then two different DL timing references are assumed. It may somehow complicate UE’s DL processing timeline which is not desirable at UE side. Hence, we would like to have following proposal. 
Proposal 1: Support Alt 2 for indicating two TAs for multi-TRP.
· Consider two TAs within one TAG within a serving cell.
In Rel-16, it is assumed that UE receives DL transmission from multiple TRPs within a CP with single/multiple FFT windows which means a single DL timing is applied. However, the physical location of TRPs can be different thus results in different distances between TRPs and UEs in multi-TRP operation. To ensure synchronization of DL channel from two TRPs at UE, it is required for gNB to coordinate the transmission timing at TRPs. In UL, gNB can estimate the propagation delay by the reception of UL signal/channel from UE to each TRP respectively and then acquire DL timing for each TRP. Accordingly, gNB can obtain the TA value for UL transmission to each TRP without any reporting of transmission delay measured at UE.
Observation 1: To support two TAs, reporting of transmission delay measured at UE side is not needed. 
In current spec, a single TA per TAG is assumed and the design of TAC in MAC CE only contains one TAC corresponding to the TAG indicated in the same MAC signaling. To support two TAs within one TAG within a serving cell, it is natural to extend the MAC CE for TA updating by adding one more TAC.
Proposal 2: Redesign MAC CE for TA updating by adding one more TAC.
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 multi-DCI multi-TRP, DL transmissions from multi-TRP are assumed within a CP which means DL reception are synchronous. If two DL reference timings are considered, then it may imply two DL channel/signals reception timelines which clearly is out of scope and leads to unnecessary specific effort. In our view, one DL reference timing with separate TA adjustment can meet the requirement of multi-DCI multi-TRP operation with two TAs.
Proposal 3: Support one DL reference timing for multi-DCI multi-TRP operation with two TAs.
Agreement
For multi-DCI multi-TRP operation with two TAs, study the following alternatives further in Rel-18:
· Alt 1:  one n-TimingAdvanceOffset value per serving cell
· Alt 2:  two n-TimingAdvanceOffset value per serving cell

n-TimingAdvanceOffset can be configured by RRC per serving cell and used to calculate initial TA value. Since TA for each TRP can be updated according the MAC CE aiming at each TRP, there is no need to introduce another n-TimingAdvanceOffset value per serving cell. Furthermore, whether to configure two n-TimingAdvanceOffset values per serving cell when multi-TRP is not configured in some serving cell needs to be clarified if Alt2 is agreed.
In addition, in TS 38.133, the TA offset value is configured based on frequency range and duplex mode as in following table. For multi-TRP operation (either intra-cell or inter-cell MTRP), it normally operates in the same frequency range and duplex mode. Hence, one single TA offset value would be good enough.
Table 7.1.2-2: The Value of [image: ]
	Frequency range and band of cell used for uplink transmission
	[image: ](Unit: TC)

	FR1 FDD or TDD band with neither E-UTRA–NR nor NB-IoT–NR coexistence case 
	25600 (Note 1)

	FR1 FDD band with E-UTRA–NR and/or NB-IoT–NR coexistence case 
	0 (Note 1)

	FR1 TDD band with E-UTRA–NR and/or NB-IoT–NR coexistence case
	39936 (Note 1)

	FR2
	13792

	Note 1:	The UE identifies [image: ] based on the information n-TimingAdvanceOffset as specified in TS 38.331 [2]. If UE is not provided with the information n-TimingAdvanceOffset, the default value of [image: ] is set as 25600 for FR1 band. In case of multiple UL carriers in the same TAG, UE expects that the same value of n-TimingAdvanceOffset is provided for all the UL carriers according to clause 4.2 in TS 38.213 [3] and the value 39936 of [image: ] can also be provided for a FDD serving cell.
Note 2:	Void


Proposal 4: Support one n-TimingAdvanceOffset value per serving cell.
Moreover, the status of UL synchronization for multi-TRP could be different, i.e. one TRP in UL in-sync and the other TRP in UL sync. Hence, it is necessary for each TRP to be configured with its own TA timer, i.e. TimeAlignmentTimer. When one timer expires, only the UL of associated TRP will be considered as UL in-sync and reset. 
Proposal 5: Support up to 2 TA timers, i.e. TimeAlignmentTimer for MTRP within a TAG.
The acquisition of TA can be performed in RAR or MAC CE. TA contained in RAR is an absolute value and RAR is transmitted by gNB through the measurement of PRACH. Two kinds of PRACH are possible during the indication of TAs. One is CBRA and the other is CFRA. In our view, CBRA occurs at the very first when UE attempts to access a new serving cell. During this procedure, no multi-TRP is configured and no enhancement is required to support two TAs. When no data is exchanged between gNB and UE for a while, TA timer can be expired and no TA is maintained at UE. In such case, CFRA will be triggered by PDCCH order from gNB when new DL or UL data is arriving while out of synchronization happens at UE. Data transmission can happens at any TRP configured by RRC, it is natural to update TA per TRP after RAR in CFRA procedure and can be bundled with the CORESETpoolindex that transmits PDCCH order.
Proposal 6: Support to update TA per TRP after RAR in CFRA procedure and the TRP is indicated implicitly through CORESETpoolindex that transmits PDCCH order.

3. Conclusion
Based on above discussions, the following observations and proposals are provided:
Observation 1: To support two TAs, reporting of transmission delay measured at UE side is not needed. 
Proposal 1: Support Alt 2 for indicating two TAs for multi-TRP.
· Consider two TAs within one TAG within a serving cell.
Proposal 2: Redesign MAC CE for TA updating by adding one more TAC.
Proposal 3: Support one DL reference timing for multi-DCI multi-TRP operation with two TAs.
Proposal 4: Support one n-TimingAdvanceOffset value per serving cell.
Proposal 5: Support up to 2 TA timers, i.e. TimeAlignmentTimer for MTRP within a TAG.
Proposal 6: Support to update TA per TRP after RAR in CFRA procedure and the TRP is indicated implicitly through CORESETpoolindex that transmit PDCCH order.
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