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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In RAN2#123, the following agreement was made for RACH-less LTM and early TA acquisition:   
Define the association between CG occasion and beam in RRC and specify that the UE uses a CG occasion associated with the indicated beam in MAC
Observation: In cases for which it is desired that CG used for LTM is not used further once the UE has made the cell its new serving cell, it is assumed that the network could release Type1 CG resource on LTM completion (existing functionality)
· Before RACH-less LTM procedure completion, the UE shall not trigger RACH (when the UE has no valid PUCCH resource for triggered SRs), as in LTE RACH-less.
· 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).
automatic retransmission by timer with CG (similar to NR-U, SDT) is supported for the first UL data transmission with CG.
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.

This paper further discusses the remaining issues for RACH less LTM cell switch.
Discussion
  
Specified Contents for New Scheduling during LTM Access
After receiving the UL transmission from the accessing UE during LTM cell switch, the target cell may need to send an acknowledgement to the UE, to notify the UE that the target cell has successfully identified the UE and the UE’s follow-up transmissions now can continue. 
In legacy LTE RACH-less HO procedure, the target cell sends a UE contention resolution identity MAC CE to the UE as the feedback. It should be highlighted that, it is assumed that contention based configured grant was configured for the UE during legacy LTE RACH-less HO. In this case, if the UE does not receive an positive acknowledgement from the target cell, it may retransmit its same UL message. However, to support RACH-less LTM cell switch, the contention based configured grant may be not the best option, since it may potentially lead to the LTM HO latency, which is the opposite of the requirement for LTM based HO, since LTM assumes very quick HO operation. Hence we do not think there is a real need to provide acknowledgement to the UE for its first uplink transmission during RACH-less based LTM cell switch.
However, in the last meeting, it is agreed that the target cell may schedule a new transmission after the first UL data and it is FFS if specified contents should be transmitted with this transmission, e.g. as LTE MAC CE. In LTE RACH-less mechanism, UE Contention Resolution Identity MAC Control Element is included in the MAC PDU that carries the acknowledgement from the target cell against the UE UL transmission. As discussed in the previous paragraph, we think there is no need to send this type of MAC CE as a specific acknowledgement. And the further scheduling via PDCCH for a new transmission after the first UL data should be scrambled with the UE’s C-RNTI, then we do not see a reason to include the UE Contention Resolution Identity MAC CE in this message.      
Proposal-1: No additional information is included in the further scheduling via PDCCH for a new transmission after reception of the first UL data by the target cell. 

Power Ramping Counter for Early TA Acquisition 
In the last RAN2 meeting, RAN2 made an assumption to reuse REAMBLE_POWER_RAMPING_COUNTER for counting the power ramping step for early RACH. We think that even though introducing a new counter dedicatedly for early RACH may have some benefit (e.g. there it would not cause any interference to legacy RACH procedure), however, we think that at most of the cases, UE will just run one RACH procedure, then asking the UE to maintain two independent counter for power ramping is not necessary. With this analysis, we suggest to confirm the assumption made at the last meeting.  
Proposal-2: RAN2 confirm the assumption: For counting the power ramping step for early RACH, legacy PREAMBLE_POWER_RAMPING_COUNTER is reused (i.e. no new/additional counter)

In the last RAN2 meeting, there is an FFS left for the case of unlicensed carrier. Since the PRACH transmission may fail due to LBT failure, in which case, the PRACH preamble logically should be retransmitted without power ramping. In legacy handling, the UE may retransmit autonomously the PRACH preamble without power ramping upon LBT failure. However, the UE may also retransmit the PRACH preamble without power ramping upon reception of PDCCH order with retransmission indication for an LTM candidate cell, if last PRACH Preamble transmission towards that LTM candidate cell was not transmitted due to LBT failure. However, we do not think the discussion for unlicensed band is really essential for LTM handover, and we suggest to keep the existing NR-U functionality for the moment, due to the fact that there is no essential issue foreseen for legacy handling.

Proposal-3: If the PRACH preamble transmission for LTM candidate cell encounters the LBT failure, the UE autonomously retransmits the PRACH preamble without power ramping upon LBT failure as in legacy.

Conclusion and Proposal
We have the following proposals:
Proposal-1: No additional information is included in the further scheduling via PDCCH for a new transmission after reception of the first UL data by the target cell.
Proposal-2: RAN2 confirm the assumption: For counting the power ramping step for early RACH, legacy PREAMBLE_POWER_RAMPING_COUNTER is reused (i.e. no new/additional counter)
Proposal-3: If the PRACH preamble transmission for LTM candidate cell encounters the LBT failure, the UE autonomously retransmits the PRACH preamble without power ramping upon LBT failure as in legacy.
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