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Introduction
In the RAN1#113 meeting, a few agreements had been achieved for the TA acquisition before cell switching command [1]. The agreements are listed in the related sections. 

In this contribution, we provide our views on the TA management in the mobility scenarios.

Discussion
Shorten the interruption time during the handover can reduce the latency of the RACH procedure for UL synchronization. If the uplink synchronization can be achieved before the handover procedure or before the interruption time, this part of latency for the mobility can be reduced. 

	Agreement
On mechanism to acquire TA of the candidate cells, the following solutions can be further studied:
· RACH-based solutions
· e.g., PDCCH ordered RACH, UE-triggered RACH, higher layer triggered RACH from NW other than L3 HO cmd
· RACH-less solutions
· e.g., SRS based TA acquisition, Rx timing difference based, RACH-less mechanism as in LTE, UE based TA measurement (including UE based TA measurement with one TAC from serving cell)




Two category solutions are agreed for further study. RACH-based solutions are mainly based on the RACH procedure or PRACH to acquire the uplink timing. PDCCH ordered RACH depends on serving cell’s decision for the acquisition of TA of the candidate cells. And RACH-less solutions were subject to the scenarios that zero TA or the candidate cell and the serving cell have the same TA. To acquire the TA of candidate cells, UE based TA estimation could be considered. Based on the TA estimation from UE, the RACH-less solutions can work. 

1 
2 
RACH-based solutions

One bit field to indicate whether it is an initial transmission or retransmission of PRACH is agreed in the last meeting. 
	Agreement
On the determination of the PRACH transmission power when reception of RAR is not configured, a 1-bit field in PDCCH order explicitly indicating initial transmission or retransmission of PRACH, FFS
· UE will increase the power with the value of power ramping configuration if it is indicated as re-transmission, unless the max allowed power is achieved
· whether/how to reset the counter




Whether or how to reset the counter is till FFS. Since UE autonomous retransmission is not supported for the PDCCH ordered RACH for TA, there is no need to define a RA preamble transmission counter. Whether the last transmission of PRACH for TA is successful or not can be aware by gNB. gNB can determine whether another PRACH transmission for TA is needed. Then there is no need to define a counter for PRACH transmission of TA acquisition.

[bookmark: _Hlk142587517]Proposal 1:
There is no need to define a counter for PRACH transmission of TA acquisition.

It was discussed in the last meeting about the prioritization for a PRACH transmission to a LTM candidate cell for the aspects of power reduction and overlapped transmissions. 
	
Agreement
For PDCCH-order based PRACH for candidate cell study the following issues:
· whether/how prioritizations for transmission power reduction for a PRACH transmission to a LTM candidate cell is performed
· whether/how prioritizations for prioritization of a PARCH transmission to a LTM candidate cell compared to an overlapped (in time and frequency) serving cell UL transmission




In general, the PDCCH-order based PRACH is controlled or ordered by gNB, gNB should have the knowledge whether there could be an overlapping issue or power reduction. From our understanding, gNB should avoid such cases based on scheduling first. 
Since this PDCCH ordered RACH is only for the acquisition of TA values of candidate cell, not for a RACH procedure, it should not have a higher priority than normal uplink transmission, e.g. PUSCH or PUCCH transmission in the serving cell. It is similar for the overlapping issues, the PDCCH ordered PRACH for TA acquisition should not have a higher priority than the normal UL transmission. Then the legacy rules can be used.

[bookmark: _Hlk142587510]Proposal 2: 
If supported, the prioritization for the transmission power reduction for PRACH transmission of LTM should not have a higher priority than the normal uplink transmission, e.g. PUSCH or PUCCH transmission, in the serving cell.

Proposal 3:
If supported, PDCCH ordered PRACH transmission for TA acquisition should not have a higher priority than the normal UL transmission in the serving cell. 

In the last meeting, the priority issue was discussed when the UE does not support simultaneous/parallel transmission. 
	
Agreement
· For PDCCH-order based PRACH for candidate cell, If UE capability does not support simultaneous/parallel transmissions, when the PRACH transmission to a candidate cell other than current serving cell(including any interruption due to processing time to build the PRACH transmission, carrier or/and BWP switching time if any, UL or DL RF retuning time if any, additional preparation time if any) happen to overlap over one or more symbols or have a time gap below a certain threshold (e.g., N symbols, FFS: the value of N) with following UL transmission to one of the serving cells
· PRACH transmissiona 
· PUCCH/PUSCH transmission carrying HARQ-ACK, SR, P/SP CSI, aperiodic CSI 
· SRS transmission
· Any other PUCCH/PUSCH transmission
· Down-select the UE behavior in this case
· Alt 1: Dropping rule is needed 
· Alt 2: up to UE implementation 




Similar as discussed in the power allocation priorities, the PRACH for TA acquisition although is part of the cell switching procedure. It does not have the similar importance as PRACH transmission for initial access. Without early acquisition of TA of candidate cells, UE still have the opportunities to access to the target cell with legacy RACH procedure. Then, compared with other channel or transmissions listed in the sub-bullets, PDCCH order based PRACH for TA should have lower priority. An dropping rule should be introduced to prevent the mis-alignment between gNB and UE. On the other hand, the PRACH is triggered by PDCCH from serving cell. Serving cell should have the knowledge whether there is a on-going uplink transmission for the UE. Then gNB can avoid such issue through scheduling. 

[bookmark: _Hlk142587505]Proposal 4:
A dropping rule is needed and the priority should be defined for PDCCH ordered PRACH for TA acquisition.

RACH-less solutions

The RACH-less solutions were only used under certain scenarios in legacy. The first scenario is when the TA of the target cell is the same as the one in the current serving cell. The second scenario is that the TA value of target cell equals zero which usually happens in the small cell. In those scenarios, the initial TA could be acquired based on either the TA of current cell or the DL reception timing. If the DL reception timing difference could be acquired by UE, UE could calculate the uplink TA to the candidate cells. The initial TA derived by UE based on the timing difference can be used for the first transmission to the target cell. And the target cell can adjust the TA values based on the first uplink transmission. The Rx timing difference based solutions can be extended for more using scenarios, e.g. not only for the TA=0 and the latest TA value of the source cell, compared to the LTE scenarios. 

Proposal 5:
Rx timing difference based solution should be supported among the RACH-less solutions.

The working assumption of UE based TA measurement was confirmed in the last meeting. And the other impacts on RAN1 specification can be discussed. 
	
Agreement
Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism
Working Assumption
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec




There are several issues can be discussed. First, whether the gNB have the knowledge that the UE have derived the TA of the candidate cells and can be switched to the candidate cells. After the DL synchronization before cell switch, the UE with the capability can be considered that it has acquired the timing differences between the multiple candidate cells and current serving cell during synchronization procedure. Then two options can be further discussed. One is that after the DL synchronization before the cell switching, the serving cell can confirm that the UE has already derived the TAs of the candidate cells based on the UE capability and can be switched to any candidate cells. In this condition, only the candidate cell id and without the TA value need to be carried in the cell switching command. The other option is that UE report the estimated TA values or the timing difference to the gNB. And the gNB indicate that actual TA within the cell switching command. The actual TA values can be derived with additional information from gNB, such as some implementation-based timing gap of the candidate cells, synchronization errors between gNBs, and others. 

[bookmark: _Hlk131608758]Proposal 6:
Two options can be considered for the UE based TA measurement.
· Option 1: UE can derive the TA of the candidate cells without any reporting and confirmation from the serving cell.
· Option 2: UE should report the timing gap or estimated TA to the serving cell. And the serving cell can indicate the actual TA values within the cell switching command.

Association between TA/TAG and candidate target cell

	Agreement
For TA acquisition of a candidate cell before cell switch command is received, study at least the following alternatives of associating TA/TAG to candidate cell:
· Alt1: Associate TA/TAG and candidate cell implicitly, e.g.,
· the association between TA/TAG and TCI states can be configured
· Alt2: Associate TA/TAG and candidate cell explicitly, e.g.,
· the association is provided as a part of candidate cell(s) configuration
· the association between TA/TAG and SSB(s)/TRS(s) is provided as a part of candidate cell(s) configuration



In the two TAs under the multiple TRP scenario, the configuration of the two TRPs could be delivered to the UE with two TAs. All the configurations are from the serving cell and configured to the UE. The additional TA/TAG could associate with a configured TCI state. But in the mobility scenario, the UE only has the configuration of its current serving cell. All the configurations of the candidate cell are still unknown or not activated. The UE cannot directly associate the TA or TAG with some deactivated parameters and event implicitly. If the configuration of the candidate cell could be provided directly to the UE and serving cell. Then the UE could connect the TA or TAG directly to the parameters of the candidate cell. 

[bookmark: _Hlk131608751]Proposal 7:
The Alt 2, associating TA/TAG and the candidate cell explicitly, is slightly preferred. 
Conclusions
In this contribution, we provide our views on the TA management in the mobility scenarios. The proposals are listed as below.

Proposal 1:
There is no need to define a counter for PRACH transmission of TA acquisition.

Proposal 2: 
If supported, the prioritization for the transmission power reduction for PRACH transmission of LTM should not have a higher priority than the normal uplink transmission, e.g. PUSCH or PUCCH transmission, in the serving cell.

Proposal 3:
If supported, PDCCH ordered PRACH transmission for TA acquisition should not have a higher priority than the normal UL transmission in the serving cell. 

Proposal 4:
A dropping rule is needed and the priority should be defined for PDCCH ordered PRACH for TA acquisition.

Proposal 5:
Rx timing difference based solution should be supported among the RACH-less solutions.

Proposal 6:
Two options can be considered for the UE based TA measurement.
· Option 1: UE can derive the TA of the candidate cells without any reporting and confirmation from the serving cell.
· Option 2: UE should report the timing gap or estimated TA to the serving cell. And the serving cell can indicate the actual TA values within the cell switching command.

Proposal 7:
The Alt 2, associating TA/TAG and the candidate cell explicitly, is slightly preferred. 
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