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1. Introduction
[bookmark: _Hlk53783455]In RAN #98-e meeting, 3GPP updated the work item “MIMO Evolution for Downlink and Uplink” [1]. One of objectives is included:
7. Study, and if justified, specify the following 
· Two TAs for UL multi-DCI for multi-TRP operation 
· Power control for UL single DCI for multi-TRP operation where unified TCI framework extension in objective 2 is assumed.
For the case of simultaneous UL transmission from multiple panels, the operation will only be limited to the objective 6 scenarios.
The related discussion has been kicked off and some agreements have been achieved in RAN1#111[2].
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.

In this contribution, we discuss the cases for obtaining of the two TAs in multi-DCI multi-TRP operation. 

2. [bookmark: Proposal_Beacon]Discussion
In legacy, a RACH is initiated by a PDCCH order, by the MAC entity itself, or by RRC. A RACH can be initiated to obtain the TA when the UL data arrive at the UE in RRC_CONNECTED state while the UL is unsynchronized. Considering multi-DCI multi-TRP operation, the UE shall be in the RRC_CONNECTED state. Referring to the legacy procedure to maintain the UL TA, RRC configures the timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned. Also, the gNB can determine whether the TA is maintained according to the timeAlignmentTimer in legacy. Since two TAs are introduced in multi-TRP operation, the timeAlignmentTimer per TAG can be introduced correspondingly in order to flexibly control the UL time alignment.
Proposal 1: Configure timeAlignmentTimer per TAG in the multi-TRP scenario with two TAs enhancement.
Observation 1: The gNB can determine whether the UL time per TRP is aligned e.g. according to the expiry of TAT per TAG.
[bookmark: _Hlk131006420]One TA of two TAs is valid
It has been agreed in RAN1 that 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. Then, the gNB can trigger a PDCCH ordered CFRA to update the TA for the TRP if the gNB identifies that the uplink time for one TRP is not aligned and determines to recover the UL time alignment. 
On the other side, the SR configuration is not restricted by the TRP. In other words, the SR is not configured to be associated with any TRP. Then the UE can transmit SR if only one TA for one TRP is maintained when UL data arrives. The gNB can determine whether to recover the UL time alignment for the unsynchronized TRP, for example based on the radio condition and the BSR. 
Observation 2: UE can transmit SR when only one TA of two TAs is maintained when UL data arrives.
Observation 3: The gNB can trigger the UE to obtain the TA for the unsynchronized TRP via PDCCH order.
Neither TA is valid
The gNB cannot identify UL data arrive and the UE cannot transmit SR if both of the UL for the TRPs are unsynchronized. In legacy, the UE initiates a RACH for this case. The UE-initiated RACH procedure can also work when both of the UL for the TRPs are unsynchronized.
[bookmark: OLE_LINK5]Proposal 2: RACH procedure can be initiated by UE when both of the uplink time for the TRPs are not aligned and UL data arrives.
RACH procedure can be initiated by UE when both TATs to two TAs expire, and UL data arrives. In RACH procedure, a preamble will be transmitted in a RACH association related to one TRP. Then, the serving cell can calculate the TA value for the TRP receiving the preamble. In one RACH, the TA for the second TRP cannot be obtained. Therefore, if UE wants to keep synchronization towards two TRP, two RACH procedures are needed. However, the DL/UL transmission can be resume once one of two TRP can be recovered. The first issue is which TRP should be recovered first if both TRPs are unsynchronized. 
Observation 4: one RACH procedure can be used to recover only one TRP.
Proposal 3: RAN2 to discuss which TRP should be recovered first when RACH procedure is triggered because of UL data arrival and uplink time not aligned.
For this case, the gNB can trigger the TA obtainment for another TRP as long as the TA for one TRP is obtained. The related configuration would be complicated if the UE-initiated RACH procedure is per TRP. Therefore, one common UE-initiated RACH for the multi-TRP operation can work. 
Proposal 4: RAN2 to not support per TRP UE-initiated RACH procedure.

3. Conclusion
In this contribution, we propose the followings for obtaining of the two TAs in multi-DCI multi-TRP operation in Rel-18 NR:
Proposal 1: Configure timeAlignmentTimer per TAG in the multi-TRP scenario with two TAs enhancement.
Observation 1: The gNB can determine whether the UL time per TRP is aligned e.g. according to the expiry of TAT per TAG.
Observation 2: UE can transmit SR when only one TA of two TAs is maintained when UL data arrives.
Observation 3: The gNB can trigger the UE to obtain the TA for the unsynchronized TRP via PDCCH order.
Proposal 2: RACH procedure can be initiated by UE when both of the uplink time for the TRPs are not aligned and UL data arrives.
Observation 4: one RACH procedure can be used to recover only one TRP.
Proposal 3: RAN2 to discuss which TRP should be recovered first when RACH procedure is triggered because of UL data arrival and uplink time not aligned.
Proposal 4: RAN2 to not support per TRP UE-initiated RACH procedure.

References 
RP-223276, “MIMO Evolution for Downlink and Uplink”.
RAN1#111 chairman notes

1

