3GPP TSG RAN WG1 #110bis-e		R1-2208885
e-Meeting, October 10th – 19th, 2022

Agenda Item:	9.12.1
Source:	Google
Title:	On TA Management for NR Mobility
Document for:	Discussion/Decision
Introduction
For Rel-18 mobility enhancement, the following objective on RAN1 related enhancement were agreed.
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]





In this contribution, we provide some discussions on TA management for Rel-18 mobility enhancement.
Discussion
In Rel-18 MIMO WI, it is agreed to introduce two TAGs for mTRP operation. For mobility enhancement, it is different from mTRP operation, which does not need to mandate the UE to communicate with two cells simultaneously. Thus, it could be unnecessary for a UE to maintain more than 1 TAGs for mobility enhancement. However, the TA could be different for a UE to transmit uplink signals to different cells, as the propagation delay could be quite different. When UE starts to communicate with the target cell, it is necessary to apply a proper TA. The TA management for mobility should include two aspects: 
· TA measurement for uplink signals to target cell
· TA update for uplink signals to target cell. 

Proposal 1: TA management for NR mobility shall not require more than 2 TAGs.
TA measurement
Usually, the TA can be measured by UE and gNB. For UE-based TA measurement, the UE can measure the TA based on downlink timing for downlink signals. In this way, the UE needs to know a first TA for a first downlink signal, and the UE can measure the timing for a second downlink signal. Then by comparing the timing difference between the two downlink signals, the UE can obtain the propagation difference between the two downlink signals so that it can estimate the second TA for the link with the same direction as the second downlink signal based on the first TA from the first signal and timing difference between two signals. Such measurement should require the two downlink signals are well-synchronized.  
Figure 1 illustrates UE-based TA measurement. It can be observed that for well-synchronized cells, UE based TA measurement is possible. When the serving cell and target cell are well-synchronized, the UE can estimate the TA for uplink signal 2 to target cell based on the TA in serving cell and the timing difference between downlink signals from serving cell and target cell.

[image: ]
Figure 1: UE-based TA measurement
When the serving cell and target cell are not well synchronized, the UE-based TA measurement could be inaccurate, since the start timing for the DL signals for both cells could be quite different. Thus, it is necessary to consider NW-based TA measurement as a complementary. The NW can trigger some uplink signals, e.g., PRACH, for TA measurement. Such PRACH can be triggered before the TCI indication. 
Proposal 2: For TA measurement, study the following options:
· Option 1: UE-based TA measurement, where the UE can derive the TA based on downlink measurement
· Option 2: NW-based TA measurement, where the NW can measure the TA based on uplink signals
TA update
For TA update, usually there can be two possible options:
· Option 1: UE autonomous TA update
· Option 2: TA update based on TA command
Option 1 should always be feasible from UE implementation point of view. But there are some legacy constraints/requirements for UE autonomous TA update defined in RAN4. Some further study on UE autonomous TA update can be handled by RAN4. Option 2 could require some control signaling from the NW to the UE. The NW can send a TAC to the UE before the UE’s initial transmission to the NW. Then the UE can apply the new TA and transmit the uplink signal to the target cell based on the new TA.
Proposal 3: UE autonomous TA update related aspects should be studied by RAN4.
Proposal 4: Further study on TA update for NR mobility should be based on potential enhancement for TA command related mechanism
Conclusion
In this contribution, we provided discussion on TA enhancement for Rel-18 mobility enhancement. Based on the discussion, the following proposals have been achieved.
Proposal 1: TA management for NR mobility shall not require more than 2 TAGs.
Proposal 2: For TA measurement, study the following options:
· Option 1: UE-based TA measurement, where the UE can derive the TA based on downlink measurement
· Option 2: NW-based TA measurement, where the NW can measure the TA based on uplink signals
Proposal 3: UE autonomous TA update related aspects should be studied by RAN4.
Proposal 4: Further study on TA update for NR mobility should be based on potential enhancement for TA command related mechanism
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