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1. Introduction
In R18 NR, there are three WI discussing RACH-Less HO, i.e., mIAB, LTM, NTN.
In this paper, we would like to discuss RACH-less HO in R18 NR. 
2. Discussion
In LTE R14, RACH-less HO is introduced to reduce the mobility interruption time by removing the RACH procedure during the mobility events including handover and SeNB change. 
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The C-RNTI is configured in HO CMD and RAN2 only decides TA, UL grant and power of MSG3. Furthermore, the RACH-less HO is only applied when source cell is synchronized with target cell. In NR, RAN2 should reconsider the scenarios to apply the RACH-less HO. We should first note the limitation of RACH-less HO in LTE.

· The source cell is synchronized with target cell;

· The MSG3 power is not enhanced and only initial PUSCH power offset is used for MSG3.

· The uplink transmission timing does not change (i.e., intra-site) or equals to “0” (i.e., small cell).

Proposal 1: RAN2 should reconsider the working assumption to design the RACH-less HO in NR.
· The source cell is synchronized with target cell, and/or unsynchronized?

· Whether MSG3 power control should be considered to reduce the inter-cell interference?

· The TA is 0 or source TA and others?
There are three WI discussing RACH-Less HO, i.e., mIAB, LTM, NTN. RAN2 should define a unified RACH-less solution in R18 NR.
Proposal 2: The RACH-less HO solution design should consider mIAB, LTM, NTN, e.g., based on joint session. 
As working assumption, RAN2 can assume only support synchronization case.
Proposal 3: The RACH-less HO is only supported only when the source cell is synchronized with target cell.
In last RAN2 meeting, RAN2 reached following agreements for RACH-less HO for mIAB.
· RACH-less for mIAB scenario, if agreed in the end, will cover only the case of same-TA. 
· Feasibility of beam handling during RACH-less HO in the mIAB WI is FFS (and this need to be addressed for RACH-less to be supported for mIAB). 

· RAN2 discuss further the following options to support beam operation for the first UL transmission/DL reception towards the target logical DU in RACH-less HO during DU migration:

Option 1: (Explicit approach) Explicit beam information is included in HO command. FFS the details. 

Option 2: (Implicit approach) UE re-uses the same beam status as in the source cell (the beam information is not carried explicitly in HO command).
· RACH-less HO with same TA with security key change is in scope for served UEs during mIAB DU migration. FFS UL grant and HO completion procedure in mIAB RACH-less HO.

In LTE, RACH-less HO can be supported when the TA is same or 0. For mIAB cell, it makes sense the cell is small cell and TA 0 can be considered as LTE. So the agreement made in last RAN2 meeting can be revised as:

Proposal 4: RACH-less for mIAB scenario, if agreed in the end, will cover only the case of same-TA or 0 TA.

For UL grant to send HO complete message in LTE RACH-less HO, several solutions are discussed and there are 2 typical solutions. At last, the periodical UL grant in RRC message was agreed.
Solution 1: The periodical UL grant is configured in HO command.
Solution 2: The UE monitor UL scheduling in target cell to transmit HO complete message.
In NR, both solutions can be considered, e.g., if the UL grant is configured in HO command message, then the configured UL grant is used to transmit HO complete message. Otherwise, the UE monitor UL scheduling in target cell to transmit HO complete message.
Proposal 5: If the UL grant is configured in HO command message, then the configured UL grant is used to transmit HO complete message. Otherwise, the UE monitor UL scheduling in target cell to transmit HO complete message.

Beam selection is new issue in RACH-less HO compared with LTE, and RACH procedure in NR will also negotiated a DL good beam for DL reception. In last RAN2 meeting, RAN2 reached two options, i.e., explicit approach and implicit approach. Considering general case and LTM, NTN and mIAB, the beam information should be configured in HO command. From mIAB perspective, it is possible that the good beam of the source cell is same as targe cell. So we proposed to support both solutions for R18 NR RACH-less HO.

Proposal 6: If beam information is included in HO command, then the beam information in HO command is used, otherwise, UE re-uses the same beam status as in the source cell.
3. Conclusions

Based on the above discussion, we propose following proposals:
Proposal 1: RAN2 should reconsider the working assumption to design the RACH-less HO in NR.

· The source cell is synchronized with target cell, and/or unsynchronized?

· Whether MSG3 power control should be considered to reduce the inter-cell interference?

· The TA is 0 or source TA and others?

Proposal 2: The RACH-less HO solution design should consider mIAB, LTM, NTN, e.g., based on joint session. 
Proposal 3: The RACH-less HO is only supported only when the source cell is synchronized with target cell.

Proposal 4: RACH-less for mIAB scenario, if agreed in the end, will cover only the case of same-TA or 0 TA.

Proposal 5: If the UL grant is configured in HO command message, then the configured UL grant is used to transmit HO complete message. Otherwise, the UE monitor UL scheduling in target cell to transmit HO complete message.

Proposal 6: If beam information is included in HO command, then the beam information in HO command is used, otherwise, UE re-uses the same beam status as in the source cell.
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