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Introduction
In the RAN1#112bis-e 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

It was concluded in the last meeting, the UE autonomous re-transmission is not supported for the PDCCH ordered-RACH without RAR configured. 

	
Agreement
For PDCCH ordered-RACH, if reception of RAR is not configured, UE autonomous re-transmission of PRACH is not allowed, regardless of the configuration of PreambleTransMax.

Agreement
For PDCCH ordered-RACH, if reception of RAR is not configured
· Whether power ramping is performed or not is determined from PDCCH order
· If power ramping is performed, 
· whether PRACH is an initial transmission or retransmission is explicitly indicated in PDCCH order (FFS exact indication mechanism)
· power ramping-up value is configured 
· else, the power should be determined by open-loop power control


It was still FFS the exact indication mechanism. If new filed can be added, additional field with 1bit could be used to indicate this is an initial transmission or retransmission of the PDCCH ordered PRACH. For example, 0 can represent as initial transmission and 1 can represent as retransmission. And if retransmission is indicated, the power ramping should be performed. If no new field would be introduced, the reserved bits can be reused. 

Proposal 1:
1 bit field can be used to indicate whether this is an initial transmission or retransmission, e.g. 0 represents initial transmission and 1 presents re-transmission.

Proposal 2:
When retransmission is indicated by the PDCCH order, power ramping should be performed over the PRACH transmission.

	Agreement
If reception of RAR is configured/indicated, RAR contains at least TA of candidate cell.
· The maximum number of TA values memorized by UE is a UE capability
· FFS: whether other parameters such as UE ID, candidate cell ID etc. is contained in RAR 




Then content of the RAR for the TA acquisition should be simplified compared to the legacy RAR. In the current specification, the MAC payload of RAR contains the absolute TA, UL Grant and Temporary C-RNTI. For the TA acquisition, only the absolute TA is useful. And UL Grant and Temporary C-RNTI are not needed. It is supported that the TA values of the candidate cells should be contained in the RAR. If multiple TAs are supported, it should be identified the TA values corresponds to which candidate cells. Then the candidate cell ID should be included in the RAR. 

Proposal 3:
At least the candidate cell ID or indication should be contained in the RAR.

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.

Proposal 4: 
If supported, the prioritization for the transmission power reduction for PRACH transmission to a LTM candidate cell should not have a higher priority than the normal uplink transmission, e.g. PUSCH or PUCCH transmission, in the serving cell.

Proposal 5:
If supported, PDCCH ordered PRACH transmission for TA acquisition should not have a higher priority than the normal UL transmission in the serving cell. 


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 6:
Rx timing difference based solution should be supported among the RACH-less solutions.

In the last meeting, one working assumption is achieved.
	
Working Assumption
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



As we discussed above, the working assumption should be confirmed to support the UE based TA measurement. And the other impacts on RAN1 specification can be discussed. 
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 7:
Confirm the working assumption to support the UE based TA measurement.

Proposal 8:
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. 
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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:
1 bit field can be used to indicate whether this is an initial transmission or retransmission, e.g. 0 represents initial transmission and 1 presents re-transmission.

Proposal 2:
When retransmission is indicated by the PDCCH order, power ramping should be performed over the PRACH transmission.

Proposal 3:
At least the candidate cell ID or indication should be contained in the RAR.

Proposal 4: 
If supported, the prioritization for the transmission power reduction for PRACH transmission to a LTM candidate cell should not have a higher priority than the normal uplink transmission, e.g. PUSCH or PUCCH transmission, in the serving cell.

Proposal 5:
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 6:
Rx timing difference based solution should be supported among the RACH-less solutions.

Proposal 7:
Confirm the working assumption to support the UE based TA measurement.

Proposal 8:
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 9:
The Alt 2, associating TA/TAG and the candidate cell explicitly, is slightly preferred. 
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