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Introduction
In RAN1#112b-e[1], some agreements on TA management for L1/L2 mobility have been made. 

	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

When reception of RAR is configured, support RAR is received from serving cell at least in intra-DU case.
Agreement

When reception of RAR is configured, support RAR is received from serving cell in inter-DU case.

FFS: RA response window related issues

Agreement

For PDCCH ordered RACH mechanism in R18 LTM, when reception of RAR is configured, 

the UE stores(remembers/maintains/handles) a TA for at least one candidate cell,

storing(remembering/maintaining/handling) corresponding TAs for more than one candidate cell is up to UE capability,

detailed number of candidate cell is up to UE capability.

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
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

Agreement
Send LS to RAN4 with the following info 

RAN1 discussed the time gap between a PDCCH order and the corresponding PRACH transmission for LTM. 

RAN1 believes that this will require that the time gap is increased at least for the following scenario

For PDCCH-order based PRACH on a candidate cell that is not a current serving cell with PUCCH/PUSCH or inter-frequency with the current serving cell

RAN1 relies on RAN4 to verify the need for the above additional latency and, if so, the corresponding value is needed

RAN1 relies on RAN4 to investigate any impact/interruption on UL Tx of serving cell due to the PRACH Tx on a candidate cell that is not a current serving cell with PUCCH/PUSCH

RAN1 relies on RAN4 to verify the need for any update is required to ΔBWPSwitching, ΔDelay if so, the corresponding values and whether UE capability is needed

Potential RAN1 spec update will be based on RAN4’s feedback.

LS: See the approved LS in R1-2304276 under 9.10.1.


In this contribution, we further discuss enhancements on TA management for L1/L2 mobility based on those agreements.

Discussion
2.1 Mechanism to acquire TA
In current specification, when DCI format 1_0 is used for PDCCH order, 1 bit of UL/SUL indicator, 6 bits of SS/PBCH index and 4 bits of PRACH Mask index are used for UE to determine the RO. 6 bits Random Access Preamble Index indicate the preamble to be used. The rest of 12 bits in DCI format 1-0 are reserved. However, the RACH resource(e.g. RO and preamble) is used for PRACH transmission towards serving cell. It has been agreed that the PDCCH order from the source cell contains the indication of candidate cell to indicate which candidate cell the indicated RACH resource belongs to.
According to RAN2’s agreement, CellGroupConfig for each candidate cell is provided to UE in the LTM configuration. Since each CellGroupConfig has an SpCell configuration and the configuration of one or more SCell(s), regarding the indication of candidate cell, if the candidate configuration index is included in the PDCCH order to indicate the corresponding CellGroupConfig, a set of candidate cells in the CellGroupConfig can be indicated. Therefore, a new field using the reserve bits in DCI format 1_0 for PDCCH order can be used to carry the candidate configuration index, where it can be used for indication of cell identity.
Proposal 1: A new field using the reserve bits in DCI format 1_0 for PDCCH order can be used to carry the candidate configuration index, where it can be used for indication of cell identity.
In current specification, if within a random access response window, the UE does not receive a corresponding random access response, the UE determines a transmission power for a subsequent PRACH transmission according to the power ramping procedure. In RAN1#112b-e meeting, it was agreed that if reception of RAR is not configured, whether power ramping is performed or not is determined from PDCCH order. Regarding the FFS in the agreement, for the configured power ramping-up values, a new field using the reserve bits in DCI format 1_0 for PDCCH order can be introduced to indicate one of the configured power ramping-up values. Then UE determines the transmission power for the subsequent PRACH transmission based on the ramping-up value indicated by PDCCH order. Regarding the configured power ramping-up values, 0 dB can be one of the configured power ramping-up values. If the ramping-up value indicated by PDCCH order is 0 dB, it indicates that the PRACH is an initial transmission; otherwise, the PRACH is an retransmission.

Proposal 2: A new field using the reserve bits in DCI format 1_0 for PDCCH order can be introduced to indicate one of the configured power ramping-up values.
In current specification, RAR contains UL grant field to indicate UL resource for PUSCH transmission, where the UL grant includes 1 bit of Frequency hopping flag, 14 bits of PUSCH frequency resource allocation, 4 bits of PUSCH time resource allocation, 4 bits of MCS, 3 bits of TPC command for PUSCH and 1 bit of CSI request. For CFRA, upon receiving RAR from the network, the UE ends the RACH procedure. For Rel-18 LTM, if reception of RAR is configured/indicated, the UL grant of RAR can be used to indicate UL resource for PUSCH transmission toward the target cell to confirm the cell switch command, where the acknowledgement indicates that UE has successfully received the cell switch command and then UE switches to the target cell. Therefore, if reception of RAR is configured/indicated, regarding the content of RAR, UL grant can be carried in RAR to indicate UL resource for PUSCH transmission toward the target cell to confirm the cell switch command.
Proposal 3: If reception of RAR is configured/indicated, regarding the content of RAR, UL grant can be carried in RAR to indicate UL resource for PUSCH transmission toward the target cell to confirm the cell switch command.
2.2 Association between TA/TAG and candidate target cell
Regarding the association between TA and candidate cell, the following proposal was discussed in the last meeting[2]:
Proposal 3-1:  Explicit association of TAG and candidate cell is provided as a part of configuration for candidate cell(s).
In current specification, each serving cell is provided a tag-Id included in ServingCellConfig and for the cells with a same tag-Id , the same TA value is applied when UL channel/RS is transmitted. For Rel-18 LTM, the TA value update mechanism can be reused, i.e., association(e.g. tag-Id) of TA/TAG and candidate cell can be provided explicitly in candidate cell(s) configuration. In this approach, TA value corresponding to the tag-Id can be directly applied to the UL channel/RS transmitted toward the candidate cell(s). Therefore, we support to provide explicit association of TA/TAG and candidate cell as a part of candidate cell(s) configuration.
Proposal 4: Support to provide explicit association of TA/TAG and candidate cell as a part of candidate cell(s) configuration.
Conclusion

In this contribution, we discuss potential enhancements on TA management for L1/L2 mobility. Based on the discussion above, we provide the following proposals:
Proposal 1: A new field using the reserve bits in DCI format 1_0 for PDCCH order can be used to carry the candidate configuration index, where it can be used for indication of cell identity.

Proposal 2: A new field using the reserve bits in DCI format 1_0 for PDCCH order can be introduced to indicate one of the configured power ramping-up values.

Proposal 3: If reception of RAR is configured/indicated, regarding the content of RAR, UL grant can be carried in RAR to indicate UL resource for PUSCH transmission toward the target cell to confirm the cell switch command.
Proposal 4: Support to provide explicit association of TA/TAG and candidate cell as a part of candidate cell(s) configuration.
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