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1. Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]Regarding RACH-based early TA acquisition, the following RAN2 agreements are made:
	· 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). 
· RAN2 doesn’t see a need for a solution with RAR in for 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).
· RAN2 assumes For RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission after the first UL data, (FFS if specified contents should be transmitted with this transmission, e.g. as LTE MAC CE). 
· The early RACH procedure share a same MAC entity with the legacy RACH procedure. (e.g. no extra MAC entity is needed for early RACH)
· Confirm that the RACH procedure toward a candidate cell is considered as complete once the preamble transmission is instructed to the lower layer.
· R2 assumes For counting the power ramping step for early RACH, Reuse PREAMBLE_POWER_RAMPING_COUNTER
· It is up to UE implementation to handle the RACH initiation collisions where the early RACH is getting involved. No specification change can be foreseen.
· The UE will do RACH-less when: 
· TA value is provided in the cell switch MAC CE (already agreed, TA=0 is assumed to be covered by this)
· When the UE shall apply the same TA value as the source (already agreed) FFS how the UE knows this. 




This contribution will further discuss RAN2 details of RACH based early TA acquisition.
2. Discussion
RACH towards to candidate cell
At last meeting, RAN2 agreed that early RACH procedure shares a same MAC entity with the legacy RACH procedure and it is up to UE implementation to handle the RACH initiation collisions where the early RACH is getting involved. According to MAC specification [1], if a new Random Access procedure is triggered while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure. It means that the UE needs to identify whether a Random Access procedure is considered as a new one if there was an ongoing Random Access procedure that is triggered by a PDCCH order while the UE receives another PDCCH order.
The following cases can be considered:
· Case 1: There is ongoing Random Access procedure on serving cell triggered by a PDCCH order while the UE receives another PDCCH order
· Case 2: There is ongoing Random Access procedure on candidate cell triggered by a PDCCH order while the UE receives another PDCCH order
How the UE determines if a new or same RA procedure is triggered is captured as a NOTE in the MAC specification. According to MAC spec [1], if there was an ongoing Random Access procedure that is triggered by a PDCCH order while the UE receives another PDCCH order indicating the same Random Access Preamble, PRACH mask index and uplink carrier, the Random Access procedure is considered as the same Random Access procedure as the ongoing one. It means that Random Access Preamble, PRACH mask index and uplink carrier in PDCCH order are used for the UE to identify whether a new or same RA procedure is triggered. 
The UE can identify whether a new or same RA procedure is triggered considering the following possibilities:
· Option 1: if the same Random Access Preamble, PRACH mask index, uplink carrier and cell indicator are included 
If the legacy mechanism is the baseline, in addition to Random Access Preamble, PRACH mask index and uplink carrier, Cell indicator needs to be considered as well since RAN1 agreed that the PDCCH order contains the indication of candidate cell [2] and Cell indicator indicating the cell for the corresponding PRACH transmission is included in the PDCCH order if the UE is configured with early UL synchronization. 
· Option 2: according to the explicit indication about initial transmission or retransmission i.e. PRACH retransmission indicator 
Alternatively, the UE can determine the RA procedure according to explicit indication about initial transmission or retransmission of PRACH. The explicit indication is agreed by RAN1, i.e. PRACH retransmission indicator [3] to be included in the PDCCH order for the UE determination of the PRACH transmission power when reception of RAR is not configured. If initial transmission of PRACH is indicated, for example, the UE considers that a new RA procedure is triggered. The RA procedure is considered as the same procedure if retransmission of PRACH is indicated in the PDCCH order.
However, the field in PDCCH order is reserved if the cell indicated by Cell indicator field is a serving cell, i.e. there is no explicit indication about initial transmission or retransmission if the RA procedure is triggered towards to a serving cell.
· Option 3: combine option 1 with option 2
In this option, Random Access Preamble, PRACH mask index, uplink carrier, cell indicator and PRACH retransmission indicator need to be considered. For example, 
Based on theses, Option 1 is straightforward and simple. Besides, Option 1 can handle both cases. So, we prefer Option 1.
Proposal 1: If the same Random Access Preamble, PRACH mask index, uplink carrier and cell indicator are included in another PDCCH order received by a UE, the UE considers that the same RA procedure as the ongoing one is triggered.
When a Random Access procedure is initiated, the MAC entity shall: 
1) flush the Msg3 buffer and MSGA buffer and initialize variables (not specific to Random Access type); 
2) select the carrier for performing Random Access procedure; 
3) perform the BWP operation; 
4) select the set of Random Access resources applicable to the current Random Access procedure; 
5) set Random Access type and perform initialization of variables specific to Random Access type.
In existing RA procedure, the UE selects the signalled carrier if the carrier to be used for the Random Access procedure is explicitly signalled. If the carrier to be used for the Random Access procedure is not explicitly signalled, the carrier is selected based on the RSRP of the downlink pathloss reference. Considering available L1 measurement results at gNB and the RA procedure is triggered by gNB, the carrier to be used for the RA procedure can be indicated in the PDCCH order to trigger the RA, as legacy. According to the running CR [3], 1-bit UL/SUL indicator in PDCCH order is used if SUL is configured.
Proposal 2: RAN2 to confirm that the carrier to be used for the RA procedure can be indicated in PDCCH order to trigger early TA acquisition.
The RA procedure is performed on the active BWP configured with PRACH occasion while the BWP of candidate cell may not be active BWP. So, BWP switching is performed when the RA for early TA acquisition of candidate cell is initiated. The further question is which BWP is selected. 
The following options can be considered during RA procedure for early TA acquisition of candidate cell:
· Option 1: BWP information can be included in the PDCCH order to trigger the RA; 
· Option 2: the first active BWP of candidate cell is used for the RA procedure initiated for early TA acquisition;
· Option 3: the BWP can be selected by the UE among the BWPs configured with PRACH occasion. 
Currently, upon initiation of the RA procedure on a serving cell, if PRACH occasions are not configured for the active UL BWP, the MAC entity of this serving cell will switch the active UL BWP to initial UL BWP and switch the active DL BWP to the DL BWP with the same BWP ID as the active UL BWP if the Serving cell is an SpCell. We think that a similar method can be used for the RA procedure towards a candidate cell. It means that upon initiation of the RA procedure on a candidate cell, the MAC entity of this candidate cell will switch the active UL BWP to the first activated UL BWP for the candidate cell. Considering that RAN2 supports the RA procedure without RAR, the active DL BWP can be kept unchanged. 
Proposal 3: Upon initiation of the RA procedure on a candidate cell for early TA acquisition, the UE will switch the active UL BWP to the first active UL BWP configured by RRC for the candidate cell.
TA validity
As shown in the Early TA acquisition procedures in [4], in step 5, TA value calculated by the network during the early TA acquisition procedure will be provided to the UE, e.g. in LTM cell switch command. Also, in [5], it is captured that the MAC entity will start or restart the TA timer associated with PTAG when the LTM cell switch command MAC CE is received. The issue is the value of the TA timer. It is natural that TA value configured by RRC is used. However, it may incur misalignment between the UE and the network. For example, it is possible that the network considers UL unsynchronized while the UE considers UE synchronized because the TA timer expires at network (which is started when RA preamble is received) while it is running at the UE, which starts the timer upon receiving LTM cell switch command MAC CE. So, the value of TA timer, e.g. the remaining value of TA timer running at the network can be indicated by the network in the LTM cell switch command MAC CE and the UE applies the value for TA timer associated with PTAG upon receiving the MAC CE.
Proposal 4: RAN2 to discuss if the value of TA timer for PTAG is included in the LTM MAC CE or the value configured by RRC is used.
Besides, RAN2#123 agreed that for RACH-Less LTM, UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell, with the PDCCH scheduling a new transmission after the first UL data. Whether specified contents should be transmitted with this transmission is under FFS. 
Before LTM execution, the source cell takes the responsibility of TA maintenance about UE and associated LTM candidate cells. There may not be TA maintenance in the target cell before and during LTM execution.
After LTM cell switch, the target Cell is expected to be responsible for the TA maintenance, but considering RACH-Less LTM, there is no RA procedure during LTM execution, so there may not be TA maintenance during and after LTM execution. It is possible that the TA of the UE and target cell goes invalid due to the changed channel condition or UE movement and etc after LTM cell switch. 
TA acquisition or TA update is preferred upon UE access to the target cell. Thus, TAC MAC CE indicating TA value based on the first UL data as the content of a new transmission after the first UL data is proposed. 
Proposal 5: A PDCCH addressing the UE’s C-RNTI in the target cell is used to schedule a TAC MAC CE after the first UL data transmission.
The TA timer may be expired during LTM procedure as shown in the figure below. According to MAC spec, the MAC entity should not perform any uplink transmission except RA preamble and MSGA transmission when the TA timer is not running. In this case, the T304 timer is not expired but the first UL data transmission cannot be performed. One possibility is to perform random access procedure towards the target cell. Usually, the RA procedure is used to acquire UL synchronization and it is applicable when TA is invalid. Another option is that the UE restarts the timer and considers it expired when LTM is completed. Or, the UE can consider the LTM failed and then fast recovery procedure is initiated. We propose to perform the random access procedure. 
[image: ]
Proposal 6: The UE initiates a Random Access procedure to the target cell if TAT expires but the LTM is not completed. 
3. Conclusion
[bookmark: OLE_LINK3]In this contribution, we have some discussions on RAN2 details of RACH for early TA acquisition and the following proposals are made: 
RACH towards to candidate cell
Proposal 1: If the same Random Access Preamble, PRACH mask index, uplink carrier and cell indicator are included in another PDCCH order received by a UE, the UE considers that the same RA procedure as the ongoing one is triggered.
Proposal 2: RAN2 to confirm that the carrier to be uses for the RA procedure can be indicated in PDCCH order to trigger early TA acquisition.
Proposal 3: Upon initiation of the RA procedure on a candidate cell for early TA acquisition, the UE will switch the active UL BWP to the first active UL BWP configured by RRC for the candidate cell.
TA validity
Proposal 4: RAN2 to discuss if the value of TA timer for PTAG is included in the LTM MAC CE or the value configured by RRC is used.
Proposal 5: A PDCCH addressing the UE’s C-RNTI in the target cell is used to schedule a TAC MAC CE after the first UL data transmission.
Proposal 6: The UE initiates a Random Access procedure to the target cell if TAT expires but the LTM is not completed. 
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