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1. Introduction
The WID on Mobile IAB was revised in RAN#97e which indicates the objectives as follows [1]: 
	The detailed objectives of the WI are listed as follows:
· Define Procedures for migration/topology adaptation to enable IAB-node mobility, including inter-donor migration of the entire mobile IAB-node (full migration) [RAN3, RAN2]
· The mobile IAB-node can connect to a stationary (intermediate) IAB-node. Optimizations specific to the scenarios, where the mobile IAB-node connects to a stationary (intermediate) IAB-node, or where it directly connects to an IAB-donor-DU are de-prioritized.
· The mobility of dual-connected IAB-nodes is down-prioritized.
· Enhancements for mobility of an IAB-node together with its served UEs, including aspects related to group mobility. No optimizations for the targeting of surrounding UEs. [RAN3, RAN2]

Note: Solutions should avoid touching upon topics where Rel-17 discussions already occurred and where the topic was excluded from Rel-17, except for enhancements that are specific to IAB-node mobility.

· Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). [RAN3, RAN2]

The following principles should be respected:

· Mobile IAB-nodes should be able to serve legacy UEs.

· Solutions providing optimization for Mobile IAB may entail Rel-18 UE enhancements, provided that such enhancements are backwards compatible


In this contribution, the details of mobility enhancements for Mobile IAB are discussed. 
2. Discussion 
2.1. RACH-less handover for Rel-18 UEs 

RAN2#119e reached the following agreement [2]: 

	· R2 assumes RACH-less procedure may be considered for on-board RRC_CONNECTED UEs, which are to be handed over together with the mobile IAB-node (would depend also on the assumptions for UL synch). 


During the full migration, the mobile IAB-node has dual DUs providing the source cell and the target cell respectively, for UE handover. Since the physical mobile IAB-node is the same, the two cells are considered as co-located, i.e., with the same antenna. Therefore, the timing advance (TA) is also considered as the same. In this sense, the RACH procedure is not needed for UEs during the full migration, so the RACH-less handover should be introduced for Rel-18 UEs. 
Proposal 1 RAN2 should agree to introduce the RACH-less handover procedure. 
In LTE, the RACH-less handover is configured within MobilityControlInfo with the information of applicable timing advance (TA) and uplink grant as follows [4]. 

	MobilityControlInfo ::=

SEQUENCE {


targetPhysCellId




PhysCellId,


carrierFreq






CarrierFreqEUTRA



OPTIONAL,
-- Cond HO-toEUTRA2

[…]



makeBeforeBreak-r14



ENUMERATED {true}



OPTIONAL,
-- Need OR



rach-Skip-r14




RACH-Skip-r14




OPTIONAL,
-- Need OR



sameSFN-Indication-r14


ENUMERATED {true}



OPTIONAL
-- Cond HO-SFNsynced


]],
[…]

RACH-Skip-r14 ::=




SEQUENCE {


targetTA-r14




CHOICE {



ta0-r14






NULL,



mcg-PTAG-r14





NULL,



scg-PTAG-r14





NULL,



mcg-STAG-r14




STAG-Id-r11,



scg-STAG-r14




STAG-Id-r11


},


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

}


For the TA value, in LTE it was configured with either “0” or the latest TA value as above (i.e., targetTA), For mobile IAB-full migration, it’s considered that the UE applies the latest TA value to access the target cell, since the physical distance between the mobile IAB-node and the UE should be the same. So, it’s not needed for the UE to be configured with an explicit TA value (i.e., TA = “0”).  On the other hand, if the RACH-less handover is intended to be used for other scenarios, e.g., for normal UE’s handover (i.e., not related to the full migration) or for mobile IAB-MT’s handover, The “TA = 0” configuration like the LTE configuration will be needed. 

Proposal 2 RAN2 should discuss for RACH-less handover of UEs, whether the UE applies the latest TA value implicitly or is configured explicitly (i.e., choice of “0” or the latest TA value as in LTE). 
The UL grant information would be needed to be configured to the UE since the UE has to send RRC Reconfiguration Complete within the UL resource granted by the target cell. 

Proposal 3 RAN2 should agree for RACH-less handover of UEs that the UL grant information is configured by the target IAB-donor-CU. 

Considering the RRC IE structure in NR, it could be assumed that the RACH-less configuration is included in reconfigurationWithSync within CellGroupConfig エラー! 参照元が見つかりません。, since the RACH-less handover is indicated by the target IAB-donor-CU during the handover procedure. 

Proposal 4 RAN2 should agree that RACH-less handover is configured in the Handover Command, i.e., Reconfiguration with Sync. 

One question is whether the RACH-less handover is applicable also to the Conditional Handover. RAN2#119e agreed that “R2 assumes that CHO or delayed RRC config could be the baseline for group mobility”, so it’s considered useful to support the Conditional RACH-less Handover, i.e., the combination with Option 3 in the next section. 

Proposal 5 RAN2 should discuss whether RACH-less handover can be also configured in Conditional Handover, i.e., Conditional Reconfiguration. 
2.2. Conditional handover for legacy and Rel-18 UEs 
In RAN2#119bis-e, the three options for CHO during the full migration was discussed and reached the assumption as follows [5]. 

	From the QC tdoc, The following options O1 O2 O3 are considered: 

1) message withholding by the logical source IAB-DU with conditional delivery, e.g., upon on MT migration, 

2) conditional execution by the UE based on, e.g., a broadcast indication such as SIB indication of service time or DCI indication of MT-migration, (includes CHO with new trigger). 

3) legacy CHO (with implementation specific behaviour, e.g. using source-cell power down or target cell power up triggering the actual HO)

[…]
· RAN2 assumes that O1 and O3 above could work, and FFS if O2 above (new trigger etc) is needed. 


RAN2#120 further discussed this issue and the chairman captured the following note [2]. 
	Chair: From Companies opinions, there seems to be a significant bar for enhancements for connected mode mobility, It seems that Options 1 and 3 (as they are Rel17 and earlier with no change) are favored by many companies.  


Option 1 (i.e., the withheld RRC message delivery [6]) and Option 3 (i.e., the existing CHO trigger [7], with the source cell power down and the target cell power up) are the existing mechanisms (with some implementations), so these can support legacy UEs without any specification change.   On the other hand, Option 2 (i.e., a new CHO trigger) can be applied only Rel-18 UEs. 

It’s considered that the network anyway needs to do either Option 1 or Option 3, as long as it serves legacy UEs; and it can also work for Rel-18 UEs.  So, there is no need to introduce any new CHO trigger (i.e., Option 2). 
It may be, however, worth confirming whether any (small) enhancement is needed especially for Option 1, since it’s related to F1AP specification. 
Observation 1 It may be worth being confirmed by RAN3 whether Option 1 (i.e., the withheld RRC message delivery) can work for the UE handover during the full migration. 
2.3. L1/L2-triggered mobility for Rel-18 UEs 
L1/L2-triggered mobility (LTM) is being discussed in Rel-18 Further mobility enhancements WI [8]. According to the current Stage-2 Running CR [9], the overall LTM procedure is depicted in Figure 1. In summary, the preparation (LTM candidate configuration) is done by RRC Reconfiguration, and the cell switch command is indicated by MAC CE. Also, the Running CR captures “LTM supports both intra-gNB-DU and intra-gNB-CU inter-gNB-DU mobility. LTM also supports inter-frequency mobility, including mobility to inter-frequency cell that is not a current serving cell.”, whereby the intra-gNB-CU inter-gNB-DU inter-frequency mobility is likely the applicable scenario for the mobile IAB-node full migration, i.e., Dual DU. 
In our view, LTM is potentially reusable for efficient UE handover during the full migration (with no or less enhancement). However, it’s still under discussion and it might be seen as very similar to the CHO solution (i.e., Option 2 in the previous section). So, RAN2 should assume LTM is potentially applicable for now and wait for the other WI progress. 
Proposal 6 RAN2 should assume Rel-18 LTM is potentially applicable to UE handover during the full migration. 
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Figure 1
 Current LTM procedure [9]
3. Conclusion 
In this contribution, the Connected mode mobility enhancements for Mobile IAB are discussed; and the corresponding solutions are provided.  RAN2 is kindly asked to take into account the observations and proposals below: 
Proposal 1
RAN2 should agree to introduce the RACH-less handover procedure.
Proposal 2
RAN2 should discuss for RACH-less handover of UEs, whether the UE applies the latest TA value implicitly or is configured explicitly (i.e., choice of “0” or the latest TA value as in LTE).
Proposal 3
RAN2 should agree for RACH-less handover of UEs that the UL grant information is configured by the target IAB-donor-CU.
Proposal 4
RAN2 should agree that RACH-less handover is configured in the Handover Command, i.e., Reconfiguration with Sync.
Proposal 5
RAN2 should discuss whether RACH-less handover can be also configured in Conditional Handover, i.e., Conditional Reconfiguration.
Observation 1
It may be worth being confirmed by RAN3 whether Option 1 (i.e., the withheld RRC message delivery) can work for the UE handover during the full migration.
Proposal 6
RAN2 should assume Rel-18 LTM is potentially applicable to UE handover during the full migration.
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