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1. Introduction
In RAN2#123 meeting, agreements [1] on connected mode for mobile IAB were made as below: 
	RACH-less HO to be supported for UEs connected to a mIAB node (intended case: DU migration)
RACH-less HO for mIAB is expected to reuse most parts from other WI, such as NTN. 
R2 assumes that RACH-less HO for mIAB can largely adopt the steps of the agreed NTN RACH-less HO procedure:
1. Receive a RACH-less HO command which can include pre-allocated grant optionally
2. Start time T304 for the target cell (RRC)
3. Perform DL and UL synchronization.
4. Start time alignment timer (MAC)
5. Monitor target cell PDCCH for dynamic grant if pre-allocated grant is not configured in RACH-less HO command (MAC, PHY)
6. Send initial UL transmission including RRCReconfigurationComplete message using the available UL grant (RRC, MAC, PHY)
7. Consider RACH-less HO is completed upon receiving NW configuration.
8. Stop timer T304 for the target cell (RRC).


In this contribution, we will provide our views on the remaining issues of mobility enhancement for mobile IAB.
2. Discussion
2.1 RACH-less HO
In RAN2 #122 meeting, an explicit beam indication has been agreed for beam management during RACH-less HO. 
	· For RACH-less, if supported, there would need to be a beam indication (in RRC HO command), which seems feasible in this release from R2 perspective. R2 assumes that the network can know/select the beam, either from network impl specific knowledge or from UE measurement report (legacy report).


For most on-board UEs, the relative position between UE and mobile IAB-node is relatively stationary, so we think the indication should cover at least the case that beam information is not changed during the handover, which is similar to the TA solution which covers only the case of the same TA. If the indication is set, the latest beam information for the corresponding signal or channel (e.g., PDCCH) shall be maintained and applied for the target cell of handover until new beam info is specified.
Proposal 1: The beam indication should at least indicate whether beam information shall be maintained during RACH-less HO.

According to the agreements of the last meeting, both type-1 configured grant and dynamic grant can be used to transmit RRCReconfigurationComplete message. If the pre-allocated uplink grant is configured, UE shall use it to transmit the confirmation message. Otherwise, UE shall monitor PDCCH in the target cell for the dynamic grant.
With regard to the pre-allocated uplink grant, we think LTE RACH-less mechanism can be used as a baseline, for which the per-allocated uplink grant is indicated in RACH-Skip-r14.
RACH-Skip-r14 ::=					SEQUENCE {
	...
	ul-ConfigInfo-r14				SEQUENCE {
		numberOfConfUL-Processes-r14	INTEGER (1..8),
		ul-SchedInterval-r14			ENUMERATED {sf2, sf5, sf10},
		ul-StartSubframe-r14			INTEGER (0..9),
		ul-Grant-r14					BIT STRING (SIZE (16))
	}																OPTIONAL	-- Need OR
Similarly, the number of configured HARQ processes, time reference slot, scheduling interval (or periodicity in the unit of slot), and UL grant information are helpful for RACH-less HO in NR. With regard to the UL grant information, the size of the field should be 27 bits which is equal to the size of RAR UL grant. In addition, repetition may be considered for the PUSCH transmission to improve the reliability of confirmation message.
Proposal 2: For pre-allocated UL grant, the following information can be indicated to UE via RRC signalling,
· The number of configured HARQ processes;
· Time reference slot (i.e., start slot);
· Scheduling interval or periodicity;
· UL grant with the size of 27 bits;
· Repetition.

According to the design of LTE RACH-less HO, the handover procedure is completed upon reception of UE contention resolution identity MAC CE. If the MAC CE is received, UE shall stop T304 timer and release the RACH-less HO configuration (i.e., rach-Skip). However, there is a small drawback here. Even if there is no buffered DL data, the network needs to schedule a PDSCH resource for the MAC CE.
A similar issue had been discussed in NTN & LTM and the following agreement was reached for LTM during RAN2#123 meeting.
	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). 


From our perspective, we can adopt the agreement of LTM. If a PDCCH addressed to the C-RNTI is received from the target cell, UE considers that the RACH-less HO is successfully completed and pre-allocated resources shall be released.
Proposal 3: RACH-less HO for mIAB to adopt the following agreement from LTM WI.
· PDCCH addressed to the C-RNTI scheduling a new transmission is used to indicate the successful completion of RACH-less HO.

2.2 CHO
To control the time window of CHO in mIAB, condEvent T1, which is only supported by NTN currently, was discussed in the previous meetings. In this way, the CHO execution timing across UEs can be distributed to mitigate the signalling congestion. 
However, condEvent T1 is based on absolute UTC time and is always configured together with events A3/A4/A5. To support CHO in mIAB, the execution requirements of condEventT1 need to be relaxed. Since there is a minor change needed for the specification (i.e., to make condEvent T1 applicable in TN), RAN2 can consider applying condEvent T1 for TN if the benefits of the change are well understood. 
Proposal 4: RAN2 considers applying condEvent T1 for TN if the benefits of the change are well understood.

Summary
[bookmark: OLE_LINK3]This contribution provided our analysis on the remaining issues of mobility enhancement for mobile IAB, and has the following proposals:
Proposal 1: The beam indication should at least indicate whether beam information shall be maintained during RACH-less HO.
Proposal 2: For pre-allocated UL grant, the following information can be indicated to UE via RRC signalling,
· The number of configured HARQ processes;
· Time reference slot (i.e., start slot);
· Scheduling interval or periodicity;
· UL grant with the size of 27 bits;
· Repetition.
Proposal 3: RACH-less HO for mIAB to adopt the following agreement from LTM WI.
· PDCCH addressed to the C-RNTI scheduling a new transmission is used to indicate the successful completion of RACH-less HO.
Proposal 4: RAN2 considers applying condEvent T1 for TN if the benefits of the change are well understood.
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