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Introduction
Significant progress has been made on TA management for LTM and the whole procedure of RACH-based TA acquisition (i.e., PDCCH order triggered RACH) is almost clear. Besides RACH-based TA acquisition, RACH-less mechanism similar to that in LTE is also supported for LTM. Some related specification description has been drafted in TS38.212/213. In this contribution, we provided our view on the remaining issues about RACH-based TA acquisition, e.g., RAR-related and reset of power-ramping timer.
Remaining issues
In this section, some remaining issues are analyzed and discussed as follows.
RAR-related issues
In the RAN1#112 meeting, it was agreed that reception of RAR is configured by RRC signaling [1]. When reception of RAR is configured, it was agreed that RAR to be received from serving cell in the RAN1#112bis-e meeting [2], regardless of intra-DU or inter-DU scenarios. Whether the TA information is carried in RAR MAC PDU or MAC CE was discussed in the last meeting and the following 2 notes were included in LS to RAN2 [3]. However, in RAN2#122 meeting [4], it was agreed that it is not necessary to provide TA value of candidate cell(s) to UE for LTM. In our view, feedback of TA value of candidate cell(s) to UE is necessary for certain use cases (details to see R1-2306714). Therefore, it cannot be excluded. 
	Note#1:
When reception of RAR is configured, there may have 4 alternatives to determine the random access response window
-	Alt1: Postpone the starting point of the random access response window
-	Alt2: Extend the length of the random access response window 
-	Alt3: Length and offset of the starting point of RAR window can be configured by RRC
-	Alt4: if MAC CE is used to carry TA and PDCCH is scrambled by C-RNTI in USS, RAR window is not needed
Note#2:
When reception of RAR is configured, RAN1 discussed the following alternatives: 
· Alt 1: when there is only one ongoing RACH procedure at each time, the identification of candidate cell is not needed
· Alt 2: when more than one RACH procedures are allowed at each time, the identification of candidate cell is contained in RAR


To facilitate the process of discussion for LTM, the details on feedback of TA value of candidate cell should be discussed in RAN1 and our views are provided below.  In the current specification, the RAR is included in PDSCH scheduled by the PDCCH addressed to RA-RNTI. However, the serving cell cannot determine which PRACH occasion UE transmits preamble on, so it cannot calculate the corresponding RA-RNTI. If using the RA-RNTI of the serving cell, it requires the serving cell to reserve some RA-RNTI to achieve UE-specific RA response or UE id needs to be included in the RAR.  In addition, UE is not allowed to simultaneously monitor PDCCHs addressed to RA-RNTI for RAR and C-RNTI for data transmission. Hence, if TA information for candidate cell is carried in the legacy RAR, the normal data transmission in the serving cell will be interrupted.  The function of RAR in LTM is to inform UE of TA value of candidate cell. Rather than interrupting transmission in serving cell, the TA value of candidate cell(s) carried in MAC CE, which is carried by PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI from the serving cell, is more appropriate. 
[bookmark: _Hlk142639894]Support TA information for candidate cell is carried by MAC CE, which is carried by PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI from the serving cell.  
As for the contents of the MAC CE, other information such as candidate cell identity and UE id are not needed. According to current specification, there is only one RACH procedure at a given time from UE perspective. UE cannot transmit preamble to another candidate cell until receiving the MAC CE containing TA value of the candidate cell indicated in the last DCI. Therefore, there is no confusion between TA value and candidate cell. For CFRA triggered by PDCCH order, the serving cell could determine the corresponding UE based on information received over F1 interface and then feedback the TA value to the UE. 
[bookmark: _Hlk142639910]If the MAC CE carrying the TA value for candidate cell is received from the serving cell before cell switch is supported, 
· information other than TA value such as candidate cell identity and UE id are not needed in the dedicated signaling.
PRACH transmission power
Following agreement on the determination of the PRACH transmission power when reception of RAR is not configured was achieved in the last meeting [5].
	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 is supported.
[bookmark: OLE_LINK6]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




The procedure of power ramping 
To trade off the PRACH transmission latency and UE power consumption, a power-ramping mechanism should be supported in the case of reception of RAR is not configured. As shown in Figure 1a, once UE receives PDCCH order to trigger initial transmission of PRACH, the value of the power ramping counter will be reset to 1 and UE will perform PRACH transmission with initial transmission power. Otherwise, the value of the power ramping counter will be incremented by 1 and UE will increase the transmission power with the configured value of power ramping, unless the max allowed transmission power is achieved. However, if UE always follows power ramping mechanism as shown in Figure 1a, when a PDCCH order used to trigger an initial PRACH transmission is not received by UE as shown in Figure 1b, the value of power ramping counter will increase to 3 for the next PRACH retransmission, rather than to be reset to 1. Thus, much power consumption and interference will be introduced, especially when the value of power-ramping counter is large.  To make up for this shortcoming, additional criteria should be considered to trigger the reset of power-ramping counter. For example, when UE receives a PDCCH order indicating PRACH retransmission, if cell indicator indicated in the PDCCH order is different from that indicated in the last PDCCH order, the power ramping counter needs to be reset. if cell indicator indicated in the PDCCH order is the same as that indicated in the last PDCCH order, but the duration between the current PDCCH order and the last PDCCH order exceeds a certain threshold, the power ramping counter also needs to be reset. 
Power-ramping counter should be reset if one of the following criteria is satisfied: 
· UE receives a PDCCH order indicating the initial transmission of PRACH;
· UE receives a PDCCH order indicating PRACH retransmission, and the cell indicator indicated in the PDCCH order is different from that indicated in the last PDCCH order.
· UE receives a PDCCH order indicating PRACH retransmission, and the cell indicator indicated in the PDCCH order is the same as that indicated in the last PDCCH order, but the duration between the current PDCCH order and the last PDCCH order exceeds a certain threshold.
UE behavior on the overlapping issue
The issue of overlapping between PRACH for candidate cell and UL transmission for serving cell was discussed in the last meeting and the following agreement was achieved [5].  
	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 


For the case of the PRACH transmission to a candidate cell other than the current serving cell happens to overlap over one or more symbols or have a time gap below a certain threshold with UL transmission to one of the serving cells and UE capability does not support simultaneous/parallel transmissions, it would be better to be solved by UE implementation, since UE is most aware of its transmission state, e.g., to prepare for handover or still to stay in the current serving cell, and finally determines the priority of the overlapped UL transmission for cells. 
When the PRACH transmission to a candidate cell overlaps with UL transmission to a serving cell and simultaneous/parallel transmissions are not supported, it is up to UE to determine the priority of the transmissions.
Prioritizations for transmission power reduction
For the case of overlapping between PRACH for candidate cell and UL transmission for serving cell, another remaining issue is prioritizations for transmission power reduction when UE supports simultaneous/parallel transmissions.  In the last meeting, the following alternatives were proposed to be discussed without any consensus.
· 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 the same prioritization as PRACH transmission on the PCell.
· Alt3: A PRACH transmission to an LTM candidate cell has the 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 the same power allocation priority as a PRACH transmission on a serving cell other than PCell.
Compared to a fixed priority rule for transmission power reduction for PRACH for candidate cell and UL transmission for serving cell as alternatives listed above, we prefer it is up to UE implementation. The same reason as that of the transmission strategy for overlapping cases, UE is most aware of its transmission state, e.g., to prepare for handover or still to stay in the current serving cell, and then determines the priority of the transmission power reduction for overlapped UL transmission for cells. 
For the prioritization for transmission power reduction for overlapping between PRACH for candidate cell and UL transmission for serving cell when UE supports simultaneous/parallel transmissions, it is up to UE implementation.
Conclusions 
1. Support TA information for candidate cell is carried by MAC CE, which is carried by PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI from the serving cell.  
If the MAC CE carrying the TA value for candidate cell is received from the serving cell before cell switch is supported, 
· information other than TA value such as candidate cell identity and UE id are not needed in the dedicated signaling.
Power-ramping counter should be reset if one of the following criteria is satisfied: 
· UE receives a PDCCH order indicating the initial transmission of PRACH;
· UE receives a PDCCH order indicating PRACH retransmission, and the cell indicator indicated in the PDCCH order is different from that indicated in the last PDCCH order.
· UE receives a PDCCH order indicating PRACH retransmission, and the cell indicator indicated in the PDCCH order is the same as that indicated in the last PDCCH order, but the duration between the current PDCCH order and the last PDCCH order exceeds a certain threshold.
When the PRACH transmission to a candidate cell overlaps with UL transmission to a serving cell and simultaneous/parallel transmissions are not supported, it is up to UE to determine the priority of the transmissions.
For the prioritization for transmission power reduction for overlapping between PRACH for candidate cell and UL transmission for serving cell when UE supports simultaneous/parallel transmissions, it is up to UE implementation.
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