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1. Introduction
In this contribution, we discuss some issues related to TA management in Rel-18 LTM, including TA indication, TA measurement and TA/TAG association. In Rel-18 mobility WID [1], RAN Plenary has agreed to specify a L1/L2 triggered mobility procedure, aiming to reduce latency in mobility/handover. In previous RAN1 meetings [2] [3] [4] [5], RAN1 has made some agreements with respect to LTM, as shown in the followings. In subsequent sections, we discuss and provide our opinions on these related issues. 
	
RAN1 #114
Agreement
For the power control of PDCCH-ordered CFRA in LTM, the UE can maintain only one power ramping counter 

Agreement
For the power control of PDCCH-ordered CFRA in LTM, power-ramping counter is reset at least when UE receives a PDCCH order indicating the initial transmission of PRACH

Agreement 
For the power control of PDCCH-ordered CFRA in LTM, 
· When a UE receives a PDCCH order indicating a re-transmission of PRACH with the same associated SSB and same candidate cell as the previous PRACH, the counter is increased by 1.
· In addition to case 1, power-ramping counter is reset in the following cases:
· Case 2: The candidate cell indicated in the PDCCH order, indicating retransmission, is different from that indicated in the last PDCCH order. 
Note: the initial counter is 0 before receiving any PDCCH order.

Agreement
When the UE does not support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell, support
· serving cell UL TX is dropped.

Agreement
If the UE supports simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range, support:
· A PRACH transmission to a LTM candidate cell has the highest priority for power allocation
Note: up to UE whether performs power scale-down or drop of UL transmission with lower priority when UL transmission power is insufficient.

RAN1 #114b
Agreement
Introduce new components of TSSB and ∆RF/BB_preparation in the time gap between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission in RAN1 formula according to the RAN4 reply LS [R4-2314454].
· BWP switching related delay (∆BWPSwitching) is not needed or equals to zero for LTM early TA acquisition.
· The corresponding TP is to be discussed in RAN1 #114-bis.

Conclusion
TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility is supported when the candidate cell(s) is deactivated SCell(s).




2. Discussion
2.1.  TA acquisition
	RAN1 #113
Agreement
when a PDCCH order is sent for a candidate cell, 
· The bit size of N in DCI format 1_0 for cell indicator is determined by the number (e.g., C) of configured candidate cells with RACH configuration provided for early TA acquisition, the following alternative is supported:
· Alt 2: N=
· The number of cells used to calculate the bit width is the number of candidate cells with RACH configuration provided for early TA acquisition + 1 (serving cell)

RAN1 #114
Mobility session

Agreement
The bit field codepoint ‘0’ of cell indicator field in PDCCH order indicates PRACH for current serving cell, the rest bit field codepoints are mapped to candidate cells configured with EarlyUlSyncConfig-r18.
· One-to-one mapping between bit field codepoint from 1 to C to candidate cell IDs in an ascending order

MIMO session

Agreement
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, 1 bit is supported for indicating active additionalPCI in the PDCCH order 
· the single bit in the PDCCH order indicates if the PRACH triggering is towards servingCell PCI or active additional PCI
Note: This has no impact on whether common or separate field with cell indication in LTM is used

Agreement
When a UE is configured with both the inter-cell multi-DCI based Multi-TRP operation with two TAs and Rel-18 LTM features, 
· Alt 1:  separate fields are used to indicate additionalPCI (for inter-cell mTRP) and to indicate cell indicator field (for Rel-18 LTM)



In previous meetings, we have agreed to introduce a “Cell indicator” field in PDCCH order for early TA acquisition in LTM. The “Cell indicator” field can indicate whether the triggered CFRA is intended for current serving cell or LTM candidate cell. Nonetheless, in MIMO session, a “PCI indicator” field is also introduced in PDCCH order for inter-cell M-TRP 2TA as shown above. The “PCI indicator” field comprises one bit and can indicate whether the triggered CFRA is intended for serving cell or neighboring cell. 
It is possible that UE is configured with LTM and M-TRP 2TA at the same time. In RAN1#114b meeting, it has been agreed that separate fields are used for LTM and MIMO 2TA. However, it is impossible for UE to trigger two CFRAs for different purpose simultaneously. Hence, when “Cell indicator” field and “PCI indicator” field are both present, how to properly interpret these two fields in PDCCH order is critical and needed to be resolved in maintenance phase. 
Proposal 1: RAN1 to discuss on how to determine purpose of CFRA triggered by a PDCCH order, when Cell indicator field and PCI indicator field are both present in the PDCCH order. 
On this issue, we suggest using an implicit way to differentiate the intention of triggered CFRA. When Cell indicator field and PCI indicator field are both present, these two fields can be mutually encoded to indicate the purpose of triggered CFRA. We propose the following implicit indication method: 
· When Cell indicator and PCI indicator both indicate “0”: Legacy CFRA is triggered, 
· When Cell indicator indicates “0”, and PCI indicator indicates “non-zero” value: CFRA associated with additional PCI is triggered, 
· When Cell indicator indicates “non-zero” value, and PCI indicator indicates “0”: CFRA for LTM TA is triggered, 
· When Cell indicator and PCI indicator both indicate “non-zero” value: Forbidden. 
In conclusion, the implicit indication method can be shown as below table.
	Cell indicator field (assume 3-bit)
	PCI indicator field
	Type of triggered CFRA

	000
	0
	Legacy CFRA for serving cell

	000
	1
	CFRA associated with additional PCI

	xxx (non-zero)
	0
	CFRA for LTM TA

	xxx (non-zero)
	1
	Forbidden



With the proposed implicit indication, there is no need to consume one more reserved bit, which can be left for future use cases. 
Proposal 2: When Cell indicator field and PCI indicator field are both present in a PDCCH order, the following indication is supported 
· When Cell indicator and PCI indicator both indicate “0”: Legacy CFRA is triggered for serving cell, 
· When Cell indicator indicates “0”, and PCI indicator indicates “non-zero” value: CFRA associated with additional PCI is triggered, 
· When Cell indicator indicates “non-zero” value, and PCI indicator indicates “0”: CFRA for LTM TA is triggered, 
· When Cell indicator and PCI indicator both indicate “non-zero” value: Forbidden. 
	Cell indicator field (assume 3-bit)
	PCI indicator field
	Type of triggered CFRA

	000
	0
	Legacy CFRA for serving cell

	000
	1
	CFRA associated with additional PCI

	xxx (non-zero)
	0
	CFRA for LTM TA

	xxx (non-zero)
	1
	Forbidden



	- UL/SUL indicator – 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved


In previous RAN1 meetings, most of companies considered SUL should be supported in early TA acquisition as well. In current version of TS 38.212 for Rel-18, we have the above description for the UL/SUL indicator field in PDCCH order. In legacy, the field is present if the PDCCH order is for CFRA and the UE is configured with supplementaryUplink in ServingCellConfig in the cell. However, the PDCCH order for LTM is to acquire TA value for candidate cell. There should be no relation with serving cell configuration. Furthermore, there is no supplementaryUplink in candidate cell configuration, unless agreed by RAN1. Hence, certain level of RAN1/RAN2 SPEC change is expected. To support SUL in early TA acquisition, RAN1 should confirm SUL is supported in LTM early TA acquisition, make SPEC change in “UL/SUL indicator” field and provide corresponding higher layer parameters to RAN2. 
To support SUL in early TA acquisition in LTM, we suggest the following TP. 
	- UL/SUL indicator – 1 bit. If the Cell indicator field is absent or the Cell indicator field indicates serving cell, if the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; 1 bit. If the Cell indicator field indicates a candidate cell, if the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with [ltmSupplementaryUplink] in LTM-Candidate for the candidate cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved


In conclusion, we propose the following proposals. 
Proposal 3: RAN1 confirms SUL is supported for early TA acquisition in LTM. 
Proposal 4: Endorse the following TP for supporting SUL for early TA acquisition in LTM. 
	- UL/SUL indicator – 1 bit. If the Cell indicator field is absent or the Cell indicator field indicates serving cell, if the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; 1 bit. If the Cell indicator field indicates a candidate cell, if the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with [ltmSupplementaryUplink] in LTM-Candidate for the candidate cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved


Proposal 5: RAN1 to discuss on corresponding RRC parameters for supporting SUL for early TA acquisition in LTM. 
2.2.  Association between TA/TAG and candidate cell
	RAN1 #110b(e)
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 Rel-18 MIMO WI, it has been agreed to introduce two TAGs for M-TRP operation. RAN1 also had some discussions on TAG and LTM as quoted above. However, for mobility enhancement, it is different from M-TRP 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 one TAGs in a serving cell 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 6: TA management for Rel-18 mobility does not require more than two TAGs in a serving cell. 
For mobility, the UE may not need to maintain the communication with both source cell and candidate/target cell. In such case, the UE could only need to maintain one TA and apply the TA when it starts to communicate with a cell. When the UE is communicating with the source cell, the network can indicate a TAC based on the TA measurement from a PRACH toward the source cell or the UE can autonomously update the TA. Similarly, when the UE is communicating with the candidate/target cell, the network can indicate a TAC based on the TA measurement from a PRACH toward the target cell or the UE can autonomously update the TA. Therefore, it is unnecessary to associate the TA/TAG with a candidate/target cell.
Proposal 7: Do not support associating the TA/TAG in serving cell with a candidate/target cell.
3. Conclusion
According to the above discussion(s) on TA management of LTM, we have the following proposal(s). 
Proposal 1: RAN1 to discuss on how to determine purpose of CFRA triggered by a PDCCH order, when Cell indicator field and PCI indicator field are both present in the PDCCH order. 
Proposal 2: When Cell indicator field and PCI indicator field are both present in a PDCCH order, the following indication is supported 
· When Cell indicator and PCI indicator both indicate “0”: Legacy CFRA is triggered for serving cell, 
· When Cell indicator indicates “0”, and PCI indicator indicates “non-zero” value: CFRA associated with additional PCI is triggered, 
· When Cell indicator indicates “non-zero” value, and PCI indicator indicates “0”: CFRA for LTM TA is triggered, 
· When Cell indicator and PCI indicator both indicate “non-zero” value: Forbidden. 
	Cell indicator field (assume 3-bit)
	PCI indicator field
	Type of triggered CFRA

	000
	0
	Legacy CFRA for serving cell

	000
	1
	CFRA associated with additional PCI

	xxx (non-zero)
	0
	CFRA for LTM TA

	xxx (non-zero)
	1
	Forbidden



Proposal 3: RAN1 confirms SUL is supported for early TA acquisition in LTM. 
Proposal 4: Endorse the following TP for supporting SUL for early TA acquisition in LTM. 
	- UL/SUL indicator – 1 bit. If the Cell indicator field is absent or the Cell indicator field indicates serving cell, if the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; 1 bit. If the Cell indicator field indicates a candidate cell, if the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with [ltmSupplementaryUplink] in LTM-Candidate for the candidate cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved


[bookmark: _GoBack]Proposal 5: RAN1 to discuss on corresponding RRC parameters for supporting SUL for early TA acquisition in LTM. 
Proposal 6: TA management for Rel-18 mobility does not require more than two TAGs in a serving cell. 
Proposal 7: Do not support associating the TA/TAG in serving cell with a candidate/target cell.
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