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Introduction
In RAN#94 meeting, a new Work Item [1] was agreed to support timing advance management.  Some agreements were achieved during RAN1#113 meeting. 
This contribution provides further considerations on timing advance management.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Discussion
PDCCH ordered RACH for TA acquisition
[bookmark: OLE_LINK96]During the last RAN2 meetings, RAN2 did not see a need for a solution with RAR in for Rel-18. From this point of view, RAN1 should apply this conclusion, too. That is to drop all the agreements related with PDCCH ordered RACH with RAR, and only focus on PDCCH ordered RACH without RAR. 
	· Dynamic grant can be used for RACH-less LTM, for the first UL data transmission to the target cell:
- the UE monitors PDCCH for dynamic scheduling from the target cell, upon LTM cell switch. 
- upon cell switch decision, R2 assumes that the source DU informs the target DU about the selected beam, so that the target DU can start scheduling dynamic UL grant. 
· Configured grant can be used for RACH-less LTM, for the first UL data transmission to the target cell, the UE selects the configured grant occasion, which is associated with the beam indicated in the LTM MAC CE (as set by source cell). FFS further optimization 
For early TA acquisition for candidate Cells
· For PDCCH ordered early TA acquisition without RAR, there is no need for UE to maintain the TA timer for candidate cell (i.e. it is NW implementation to determine the TA validity), TA is given in the cell switch MAC CE (when available in the network). 
· [bookmark: OLE_LINK95]RAN2 doesn’t see a need for a solution with RAR in for Rel-18. 
· Observation: Without RAR (without UE maintaining TA), the UE will need to do RACH for link recovery and/or conditional (if supported), which is acceptable in Rel-18
· The UE determines to trigger RACH-less cell switch in MAC layer, if the LTM cell switch MAC CE provides the TA value (no RAR is assumed).



Proposal 1. To align with RAN2, only focus on PDCCH ordered RACH without RAR for TA acquisition, and PDCCH ordered RACH with RAR is dropped.
Configuration of RACH resource for candidate cell(s)
It was agreed that configuration of RACH resource for candidate cell(s) is provided prior to the PDCCH order. The remaining issue is how to configure RACH resource for candidate cell(s), the framework of which should be given by RAN1, and then designed by RAN2.
[bookmark: OLE_LINK2]Firstly, configuration of RACH resource for candidate cell(s) can be provided per candidate cell if multiple candidate cells are applied. UE can get TA of the candidate cell via RACH procedure if the RACH is based on SSB from the candidate cell. To trigger RACH procedure for a candidate cell, RACH resource should be configured for the candidate cell. Since each configured candidate cell is likely to be provided by reference configuration and delta configuration, it is natural to configure RACH resource for each configured candidate cell. Sharing RACH resource among candidate cells may cause some issues like collision of preamble/RO.
Second, according to the issue of the configuration of RACH resource is configured under the serving cell or candidate cell, we prefer the RACH resource is configured under the candidate cell. 
Proposal 2. Configuration of RACH resource for candidate cell(s) can be provided per candidate cell.
Power ramping 
It was agreed a 1-bit field in PDCCH order explicitly indicating initial transmission or retransmission of PRACH. 
	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



According to the FFS points, the conditions that UE will increase the power or reset the counter are still open. When 1-bit field (PRACH retransmission indicator) in PDCCH order explicitly indicating it is the initial transmission of PRACH, the value equals 0 as in [5], it should reset the counter. Otherwise, if 1 bit indicating it is retransmission of PRACH, the value equals 1 as in [5], UE will increase the power with the value of power ramping configuration. In summary, reset or power ramping only depend on the explicit indicator. The relation to an SSB is not relevant. When different SSB indexes are received for initial transmission and re-transmission, gNB should use initial transmission indication in the PDCCH order, not re-transmission on purpose. The same principle applies to different candidate cell for initial and re-transmissions. 
When the max allowed power is achieved, the max power is applied for re-transmission. 
In addition, some considered PDCCH order would be missed, all those cases can be treated as error case. We do not need to specify those cases.
So the cases are summarized as below.
Table 1: Cases for power reset and ramping
	PRACH retransmission indicator 
	Other indications in PDCCH order
	Power control

	Initial transmission (0) by 1 bit indication
	Reset the power

	Re-transmission (1) by 1 bit indication
	Same associated SSB as the previous PRACH
	Power ramping with check the SSB index

	
	Different associated SSB as the previous PRACH
	Error case, 1 bit indicator should always equal 0 in PDCCH order
Up to UE implementation for reset or power ramping

	
	Same candidate cell as the previous PRACH
	Power ramping with check the candidate cell index

	
	Different candidate cell SSB as the previous PRACH
	Error case, 1 bit indicator should always equal 0 in PDCCH order
Up to UE implementation for reset or power ramping



Proposal 3. Reset or power ramping depend on the PRACH retransmission indicator field in PDCCH order. 
· When it indicates initial transmission, power reset. 
· Otherwise, if same associated SSB and same candidate cell as the previous PRACH, power ramping applies. If any of different associated SSB or different candidate cell SSB as the previous PRACH, up to UE implementation to decide power reset or ramping. 
Transmission of PRACH
One open issue is the following two prioritizations of PRACH transmission to a candidate cell and the serving cell. 
	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 transmission 
· 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 



In legacy, if UE does not simultaneously transmit PRACH and PUSCH/PUCCH/SRS in intra-band CA, including overlapping, or the gap between the end of PRACH (PUSCH/PUCCH/SRS) and the start of PUSCH/PUCCH/SRS (PRACH) is smaller than a threshold, it up to UE implementation. Thus for this issue of PARCH transmission to a LTM candidate cell overlapped (in time and frequency) with serving cell UL transmission, PRACH and other UL transmissions on the serving cell cannot simultaneously transmitted, it also can up to UE implementation.  Second, for non-synchronized case, serving cell cannot decide whether there is the PRACH to candidate cell overlapping with the UL for serving cell. Since the PRACH use aligned DL timing with candidate cell. Thus, it basically useless to define the dropping rule for those collision case, gNB needs to receive both overlapping UL transmissions. 
Proposal 4. 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 with following UL transmission to one of the serving cells, up to UE implementation to decide which UL is transmitted. 
· PRACH transmission 
· PUCCH/PUSCH transmission carrying HARQ-ACK, SR, P/SP CSI, aperiodic CSI 
· SRS transmission
· Any other PUCCH/PUSCH transmission

Another issue is transmission power reduction for a PRACH transmission to a LTM candidate cell is performed, there are four alternatives. 
	Proposal P1-8: For PDCCH-order based PRACH for candidate cell, When overlap of PRACH to candidate cell and dynamic scheduled UL transmission in serving cell happens and the UE supports simultaneous/parallel transmissions
· Alt1: A PRACH transmission to a LTM candidate cell has the lowest priority for power reduction
· Alt2: Power reduction for a PRACH transmission to a LTM candidate cell has a same prioritization as PRACH transmission on the PCell
· Alt3: A PRACH transmission to an LTM candidate cell has same power allocation priority as PUCCH/PUSCH transmission with HARQ-ACK (i.e., lower than the PRACH transmission to current PCell) 
· Alt4: A PRACH transmission to a LTM candidate cell has a same power allocation priority as a PRACH transmission on a serving cell other than PCell.



Alt 1/4 is preferred, and they are same according to the spec. Since Alt 1/4 can de-prioritize PRACH over other UL transmissions, it can guarantee the power of other UL transmission on the serving cell, and lower the power of PRACH to a LTM candidate cell. 
Proposal 5. Support Alt1: A PRACH transmission to a LTM candidate cell has the lowest priority for power reduction.
Content of PDCCH order
For the indication of candidate cell in DCI, it was agreed that the PDCCH order from the source cell contains the indication of candidate cell using the reserved bit(s) for indication of cell identity. The following is the draft CR in 38.212 [5] for this part. 
	[bookmark: OLE_LINK20]-	Cell indicator – x bits indicating the cell for the corresponding PRACH transmission if the UE is configured with higher layer parameter XYZ; 0 bit otherwise.  
-	PRACH retransmission indicator – 1bit indicating initial transmission or retransmission of PRACH according to Table 7.3.1.2.1-3, if the UE is configured with higher layer parameter XYZ and the cell indicated by Cell indicator field is a candidate cell; this field is reserved if the UE is configured with higher layer parameter XYZ and the cell indicated by Cell indicator field is a serving cell but not a candidate cell; 0 bit otherwise. 



The bit length of the indication of candidate cell in PDCCH order is fixed, can depend on the maximum number of candidate cells for a cell group. The bit length does not relate with how many candidate cells are actually configured or how many candidate cells are configured with RACH resource. Same principle of other fields such as SSB index in the PDCCH order. 
Proposal 6. The bit length of the indication of candidate cell in PDCCH order is fixed, depending on the maximum number of candidate cells for a cell group.
UE-based TA measurement
During the last RAN1 meeting, there was a working assumption of UE-based TA measurement that UE derives TA based on Rx timing difference between serving cell and candidate cell was made. However, there are other issues need to discuss and then confirm the WA. 
	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



On the timing of the UE-based TA measurement through Rx timing difference of the target cell, there are some essential issues need to be studied:
· Before the cell switch command given to the UE, the timing that UE has to do the TA acquirement needs to discuss. 
· Whether or not this type of TA acquisition has further trigger or just by UE decision, or is based on certain conditions need more study.  
· The third issue is when serving cell and candidate cell have different DL timing and/or UL timing, whether UE-based TA measurement through Rx timing difference can be supported. One possible method is gNB provides according information for UE to modify the TA. 
Proposal 7. for UE-based TA measurement through Rx timing difference, study the following three issues:
· Issue1: When UE has to do the TA acquirement 
· [bookmark: OLE_LINK4]Issue2: Whether or not this type of TA acquisition has further trigger or just by UE decision, or is based on certain conditions
· Issue3: When serving cell and candidate cell have different DL timing and/or UL timing, whether UE-based TA measurement through Rx timing difference can be supported
Conclusion
In this contribution, we made the following proposals.
Proposal 1. To align with RAN2, only focus on PDCCH ordered RACH without RAR for TA acquisition, and PDCCH ordered RACH with RAR is dropped.
Proposal 2. Configuration of RACH resource for candidate cell(s) can be provided per candidate cell.
Proposal 3. Reset or power ramping depend on the PRACH retransmission indicator field in PDCCH order. 
· When it indicates initial transmission, power reset. 
· Otherwise, if same associated SSB and same candidate cell as the previous PRACH, power ramping applies. If any of different associated SSB or different candidate cell SSB as the previous PRACH, up to UE implementation to decide power reset or ramping. 
Proposal 4. 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 with following UL transmission to one of the serving cells, up to UE implementation to decide which UL is transmitted. 
· PRACH transmission 
· PUCCH/PUSCH transmission carrying HARQ-ACK, SR, P/SP CSI, aperiodic CSI 
· SRS transmission
· Any other PUCCH/PUSCH transmission
Proposal 5. Support Alt1: A PRACH transmission to a LTM candidate cell has the lowest priority for power reduction.
Proposal 6. The bit length of the indication of candidate cell in PDCCH order is fixed, depending on the maximum number of candidate cells for a cell group.
Proposal 7. for UE-based TA measurement through Rx timing difference, study the following three issues:
· Issue1: When UE has to do the TA acquirement 
· Issue2: Whether or not this type of TA acquisition has further trigger or just by UE decision, or is based on certain conditions
· Issue3: When serving cell and candidate cell have different DL timing and/or UL timing, whether UE-based TA measurement through Rx timing difference can be supported
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