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1. Introduction
[bookmark: _Hlk118141910]In RAN2#123 meeting[1], we have discussed the early TA acquisition and RACH-less issue in [2] and reached the following agreements on early TA acquisition:
	· [bookmark: _Hlk117090237]All the RRC configurations related to early RACH are specific per LTM candidate cell and signalled separately from the candidate cell configuration (i.e. LTM Candidate configuration).
· 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)
· 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.
· R2 assumes For counting the power ramping step for early RACH, Reuse PREAMBLE_POWER_RAMPING_COUNTER
· FFS if UE transmits the preamble without the power ramping upon reception of PDCCH order with retransmission indication if preamble transmission encounter the LBT failure. 
· P8: Confirm that the RACH procedure toward a candidate cell is considered as complete once the preamble transmission is instructed to the lower layer.



In this paper, we will continue our discussion for the remaining issues on early TA acquisition procedure.
2. Discussion
2.1. [bookmark: _Hlk117151813]RACH collision for early TA acquisition
Current MAC running CR for LTM [3] specifies 3 scenarios to set the power ramping counter to 1 as following:
	1>	if the Random Access procedure is initiated on a Serving Cell; or
1>	if the Random Access procedure is initiated by the PDCCH order to an LTM candidate cell and the PDCCH order indicates preamble initial transmission; or
1>	if the Random Access procedure is initiated by the PDCCH order to an LTM candidate cell, which is different from the one to perform the last Random Access Preamble transmission initiated by the PDCCH order to an LTM candidate cell, and the PDCCH order indicates preamble re-transmission:
2>	set the PREAMBLE_POWER_RAMPING_COUNTER to 1;


In our understanding, one more scenario where UE should also set the power ramping counter to 1 needs to be captured. We try to explain the scenario with the following figure.


Figure 1: Example that early RACH collides with legacy RACH
In the figure: 
Step 1: UE receives a PDCCH order for early TA acquisition indicates preamble initial transmission;
Step 2: UE perform the 1st preamble transmission. According to the running CR: UE sets the PREAMBLE_POWER_RAMPING_COUNTER to 1 before the 1st preamble transmission;
Step3: UE starts a CBRA in serving cell (e.g. triggered by UL data arrival). According to the running CR: UE sets the PREAMBLE_POWER_RAMPING_COUNTER to 1 before the 2nd preamble transmission;
Step4: Since the preamble initial transmission for early TA acquisition fails, UE receives a PDCCH order for early TA acquisition indicates preamble re-transmission, toward the same LTM candidate cell as the last Random Access Preamble transmission initiated by the PDCCH order to an LTM candidate cell. Because the step 3 is CBRA, the network has no idea that the UE has another ongoing RACH procedure besides the retransmission of early TA acquisition. RACH collision occurs. 
Step5: UE decides to drop the ongoing CBRA and performs early TA acquisition, i.e. the 3rd preamble transmission towards LTM candidate cell. According to the running CR: UE increases the PREAMBLE_POWER_RAMPING_COUNTER which was reset in step3 for CBRA towards the serving cell by 1 before the 3rd preamble transmission.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the example, the UE sends preamble towards to different cells in step 3 and 5 without resetting the PREAMBLE_POWER_RAMPING_COUNTER. In our understanding, it is not the expected UE behavior. Hence, we propose that UE resets the PREAMBLE_POWER_RAMPING_COUNTER for early TA acquisition if the last performed RACH is towards serving cell.
[bookmark: _Hlk142662859]Proposal 1: Upon the initiation of an early RACH triggered by PDCCH order (no matter initial transmission or retransmission is indicated), PREAMBLE_POWER_RAMPING_COUNTER should be reset to 1 if the last performed RACH is toward current serving cell.
2.2. LBT
In RAN2#123 meeting, we have the following FFS on LBT failure for early RACH procedure.
	· FFS if UE transmits the preamble without the power ramping upon reception of PDCCH order with retransmission indication if preamble transmission encounter the LBT failure. 


In the current MAC specification, the power ramping counter is not increased for a RACH attempt if the last preamble transmission is not performed due to LBT failure, since the failure of the last preamble transmission is not caused by low uplink power. We think the legacy mechanism can be reused to early TA acquisition.
Proposal 2: If the last early RACH fails due to the LBT failure, UE transmits the preamble without increasing the PREAMBLE_POWER_RAMPING_COUNTER upon reception of PDCCH order with retransmission indication.
2.3. Impact on DRX active time
In RAN2#123 meeting, we agreed that the early RACH procedure is considered as complete when the preamble transmission is performed[1].
	· Confirm that the RACH procedure toward a candidate cell is considered as complete once the preamble transmission is instructed to the lower layer.


[bookmark: OLE_LINK4]However, the network will likely send the PDCCH order for preamble re-transmission upon it detects the early RACH for TA acquisition is not successful. Since UE only monitors PDCCH in DRX active time then the PDCCH order with re-transmission indication may be delayed for a long time if UE enters the DRX non-active time after UE completes the last early RACH procedure. To solve the issue, the UE should keep monitoring PDCCH for a time duration after UE completes early RACH procedure for potential PDCCH order triggering re-transmission of early TA acquisition procedure. 
Proposal 3: After the preamble transmission for early TA acquisition, UE should keep monitoring PDCCH for potential scheduling of preamble retransmission in a time window, i.e. UE should avoid entering DRX off during the time window.
2.4. BWP switch 
According to the RAN1 agreement in RAN1#114bis meeting and RRC running CR for LTM[4], the configuration used to perform the early UL synchronization procedure will include the BWP-related parameters for preamble transmission, hence there is an FFS [3] on the impact to clarify the BWP to candidate cell for early RACH:
Editor’s note: FFS any impact to clarify the BWP on candidate cell for PDCCH-order based PRACH for candidate cell (somehow pending on the RRC configuration design).
In our understanding, the BWP switching could only occur within the serving cells. Hence, when UE performs the early RACH to a candidate cell, the active UL BWP will not be switched. 
Besides, for early RACH procedure, UE will stop the UL transmission of serving cell and starts PRACH transmission to neighbour cell. After the PRACH transmission to neighbour cell, UE will retune its RF back to BWP of serving cell. In this case, the BWP configuration for candidate cell is used for UE to determine the frequency location or some RF related parameters for preamble transmission. Since the retuning is only for PRACH transmission, there is no need to have additional impact on activate BWP of serving cell.
Proposal 4: Early TA acquisition procedure has no impact to BWP operation, e.g. will not trigger active UL BWP switch.
3. Conclusion
In this contribution, we provide our view on some issues related to early TA acquisition. We have the following observations and proposals:
Proposal 1: Upon the initiation of an early RACH triggered by PDCCH order (no matter initial transmission or retransmission is indicated), PREAMBLE_POWER_RAMPING_COUNTER should be reset to 1 if the last performed RACH is toward current serving cell.
Proposal 2: If the last early RACH fails due to the LBT failure, UE transmits the preamble without increasing the PREAMBLE_POWER_RAMPING_COUNTER upon reception of PDCCH order with retransmission indication.
Proposal 3: After the preamble transmission for early TA acquisition, UE should keep monitoring PDCCH for potential scheduling of preamble retransmission in a time window, i.e. UE should avoid entering DRX off during the time window.
Proposal 4: Early TA acquisition procedure has no impact to BWP operation, e.g. will not trigger active UL BWP switch.
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