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Introduction
During the RAN2#121bis meeting, the mobility enhancement for connected mode was discussed and the following agreements were reached. In this paper, we will focus on the remaining issues for the connected mode mobility enhancement and present our point of view. 
	RACH-less HO
 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.
CHO
 FFS: May support CHO with CondT1 if it is “for free”, i.e. if TS impact is just to slightly modify the description to make it also applicable to TN.
Mobile-IAB indication in Msg.5
-> The mobile IAB-MT to include a mobile-IAB indication in Msg. 5.
Others
-> R2 assumes that a mobile IAB node is not required to receive the system information of neighbour cells for reporting of measurements (i.e. it will not refrain from reporting measurements of cells that are not broadcasting the “mobile iab Support” indication, and this is acc to current R2 TS).
-> R2 clarifies that A donor broadcasting the “supporting mobile-IAB” indication first checks the UE capability of an IAB node before configuring child nodes for the IAB node or sending a handover request for the node, no impact to RAN2 TS.


Discussion
RACH-less HO
During last RAN2 meeting, RACH-less HO was discussed and it has been agreed that the RACH-less HO with same TA with security key change is in scope for served UEs during mIAB DU migration. However, there are still following three FFS issues. We will discuss them one by one.
· The feasibility of beam handling during RACH-less HO and the explicit beam information included in HO command 
Beam configuration for RACH-less HO scenario was discussed during the email discussion of last meeting. Considering that the source logical DU and target logical DU actually belong to the same physical mobile IAB-DU and the relative position between UE and the source/target logical DU actually does not change during this HO procedure, it is reasonable to assume that the beam direction for UE’s UL/DL transmission/reception does not change. Many companies agree that it is possible for UE to re-use the same beam status as in the source cell (the beam information is not carried explicitly in HO command). 
However, same beam status may be not always applicable. For example, if different resources is configured for the target logical DU by the target CU, the beam configuration (e.g. RS resource, the TCI state and QCL type, etc) may be changed as well.  In this case, the previously activated TCI(s) by source logical DU may be no longer available for the target logical DU. 
As a matter of fact, the beam alignment issue for RACH-less HO is also being discussed in Rel-18 LTM support. For example, the UE may perform early TA and report the L1 measurement of candidate cells to source DU. Source DU select the a good target cell and target beam based on the L1 report. Then the source DU trigger the cell switch command which contains at least the candidate configuration index and beam indication. Upon triggering the LTM execution, the UE selects the UL grant associated with the beam indicated in the cell switch command to send the RRCReconfigurtaionComplete message to the target cell. As we can see, the key factor for the success of the above LTM  procedure lies in the early TA and L1 measurement report by UE for beam alignment. 
With regard to the mobile IAB, the early TA and L1 measurement report mechanism designed in LTM may be reused. On the other hand, considering that the source logical DU may share the beam direction info with the target logical DU, the UE may be configured with the beam indication in the HO command. The beam indication can be the TCI state association between the source logical DU and target logical DU which share the same beam direction. Based on that, UE may derive the beam to be used at the target cell. 
Proposal 1: To address the beam configuration for UE’s RACH-less HO, the following two options can be considered: 1) reuse early TA and L1 measurement report design in LTM; 2) deliver the TCI state association between the source logical DU and target logical DU which share the same beam direction to UE via the HO command.
· UL grant for mIAB RACH-less HO
According to the email discussion for mIAB RACH-less HO, both pre-allocated grant and dynamic grant have been discussed for the RRCReconfigurationComplete message transmission. 

For the dynamic grant, it is the UL resource dynamically scheduled by the target cell. Actually, Rel-18 NTN WI has agreed to support dynamic grant from the target cell for RACH-less PUSCH transmission to reduce random access congestion in the target cell. We think it is feasible to support dynamic grant for the RACH-less HO of UE for mobile IAB scenario. For this case, it is necessary to consider how to trigger the target cell to schedule the dynamic UL grant to the UE. In our opinion, target cell may prepare SRS resources associated with beam information in the HO command. Upon receiving the cell switch command with beam indication, the UE sends the SRS associated with the indicated beam to the target cell to notify the UE arrival. Then the target cell start to schedule the UL grant for UE. 
On the other hand, for the pre-configured grant, target logical DU may provide the pre-configured UL grant with SSB in the HO command. Each resource can be associated with RS/beams similar to the CG-SDT. Upon receiving the HO command, UE may select the UL grant associated with the beam indication to send the RRCReconfigurtaionComplete message to the target cell. 
Proposal 2: Both dynamic grant and pre-configured grant may be considered for providing the UL resource to UE for the transmission of RRCReconfigurationComplete message during RACH-less HO. 
· HO completion procedure in mIAB RACH-less HO
According to the LTE RACH-less HO design, if the MAC entity is configured with rach-Skip or rach-SkipSCG and a UE Contention Resolution Identity MAC control element for this TTI has been received on the PDSCH indicated by the PDCCH of the SpCell addressed to the C-RNTI, UE may indicate to upper layer the successful reception of a PDCCH transmission addressed to the C-RNTI and release the rach-less related configuration.  
When it comes to the NR RACH-less HO, similar issue has been discussed in LTM and the following agreements has been reached during RAN2#121bis meeting:      
	For RACH-based LTM, the UE considers that LTM execution procedure is successfully completed when the RACH is successfully completed.
For RACH-less LTM, the UE considers that LTM execution procedure is successfully complete when the UE determines the NW has successfully received its first UL data.


As we can see, for RACH-less LTM, UE considers that the LTM execution is successfully complete when the UE determines the NW has successfully received its first UL data. However, it is still under discussion how the UE determine the NW has successfully received its first UL data. One possible solution is that UE may consider that LTM/HO is successfully complete when the UE receives the DCI addressed to the C-RNTI at target cell for dynamic scheduling of the UL grant or DL assignment after UE transmitted the RRCReconfigurationCompelete message. 
Proposal 3: UE may consider the RACH-less HO is successfully complete when the UE receives the DCI addressed to the C-RNTI at target cell for dynamic scheduling of the UL grant or DL assignment after UE transmitted the RRCReconfigurationCompelete message. 
CHO
For IAB node migration, if following legacy handover procedure, the source donor CU needs to send RRCReconfiguration messages to all served UEs individually, which will spend a lot of time. By using CHO mechanism, the RRCreconfiguration messages including conditional configurations can be sent to served UEs in advance. And then when the handover execution condition is met, the UEs execute the conditional handover procedure automatically. In legacy CHO mechanism, CHO events A3 (Neighbour becomes offset better than SpCell)/A5(SpCell becomes worse than threshold1 and neighbour becomes better than threshold2) are used for triggering a conditional handover procedure. However, in mobile IAB scenario, the UEs are relatively stationary to the mobile IAB node. That means the radio link quality of UE’s serving cell will not deteriorate. Therefore legacy triggering condition for CHO is not applicable for UEs served by mobile IAB scenario. 
During RAN2#121bis meeting, the support of CHO with CondT1 for mobile IAB was briefly discussed and it is still FFS if the CondT1 can be used “for free”, i.e. if TS impact is just to slightly modify the description to make it also applicable to TN.
As we know, CondT1 can be configured to control time window [T1, T2] in which CHO execution is allowed. However, CHO is only useful for the migration sequence of mobile IAB-DU migration first, then mobile IAB-MT migration and finally on-board UE migration scenario. In this case, CHO command is usually received by on-board UE after mobile IAB-DU migration and before mobile IAB-MT migration while the CHO execution of on-board UE is usually triggered after the completion the mobile IAB-MT’s migration. Suppose the mobile IAB-MT’s migration fails after the UE receives the CHO configuration with time condition, it may cause the on-board UE to execute HO procedure unnecessarily.
In order to solve the aforementioned problem, new triggering condition for CHO could be defined, e.g., when the neighbour cell which is a CHO candidate cell becomes better than a threshold. Alternatively, a triggering indication for the execution of CHO at the R18 UEs could be sent by the donor/mobile IAB node after the mobile IAB-MT’s migration completes. To reduce signaling overhead and service interruption, the triggering indication could be sent via group signaling, e.g. via system information. 
Proposal 4: If RAN2 decides to support CHO, new triggering condition for CHO (e.g., neighbour CHO candidate cell becomes better than a threshold) could be defined or a triggering indication could be sent by the donor/mobile IAB node to the Rel-18 UEs to trigger the execution of CHO.
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In this contribution, we focus on the remaining issues for mobile IAB and present our point of view. The following proposals are given:
Proposal 1: To address the beam configuration for UE’s RACH-less HO, the following two options can be considered: 1) reuse early TA and L1 measurement report design in LTM; 2) deliver the TCI state association between the source logical DU and target logical DU which share the same beam direction may be delivered to UE via the HO command.
Proposal 2: Both dynamic grant and pre-configured grant may be considered for providing the UL resource to UE for the transmission of RRCReconfigurationComplete message during RACH-less HO. 
Proposal 3: UE may consider the RACH-less HO is successfully complete when the UE receives the DCI addressed to the C-RNTI at target cell for dynamic scheduling of the UL grant or DL assignment after UE transmitted the RRCReconfigurationCompelete message. 
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