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1. Introduction
When the UE is served by a MBSR, the cell of the MBSR keeps moving. During the mobility of MBSR, the open issue regarding whether TAC broadcasted by the MBSR changes is very critical and should be the baseline for potential solutions in SA2. This contribution proposes to discuss the TAC in the System Information Broadcast and elaborates some potential impacts in SA2 such as the signalling interaction between UE/RAN and 5GC.   
2. Discussion
2.1 Option#1: Broadcasting a dedicated TAC during MBSR mobility
In this option, the MBSR is configured with a dedicated TAC, which is unique per MBSR and different from the TACs supported by the normal cells. The MBSR broadcasts this dedicated TAC, regardless of the MBSR’s location. The potential impacts/issues are summarized in the following Table 2-1. 
Table 2-1: Key impacts of option#1 
	UE impacts
	RAN impacts
	CN impacts

	UEs in the vehicle: The UEs connected to the MBSR will not initiate Mobility Registration Update caused by TA change outside the RA. In addition, the TAC of serving cell cannot accurately represent the geographic location of UE. 
Surrounding UEs (outside of the vehicle): When the MBSR is moving to an area in the vicinity of the UE and the surrounding UE camping on the macro base station detects a new cell of MBSR which is broadcasting a new TAC, then the UE may change to a such TA out of its original RA and initiates Mobility Registration Update. When the MBSR continues moving over a long distance, the surrounding UE cannot detect the cell information of MBSR anymore and move back to the cell of macro base station, which requires UE to initiate Mobility Registration Update again.
	Signaling overhead on the NG setup:
When the MBSR configured with a dedicated TAC performs F1 Setup procedure, the IAB-donor gNB shall perform gNB Configuration Update towards 5GC to add the MBSR’s TAI into the Supported TA List of donor. Similarly, when the MBSR releases the F1 connection, the IAB-donor gNB shall perform gNB Configuration Update towards 5GC to delete the MBSR’s TAC from the Supported TA List of donor.
The gNB and 5GC have to repeat such procedure as the MBSR moves. 
	Considering the UEs in the vehicle connected to the MBSR will not initiate Mobility Registration Update during the mobility of MBSR, the UE-AMF cannot track idle UE’s current location in a timely manner. 
Some potential issues about mobility management are listed in the following, such as:
1. inter-AMF mobility: 
When the MBSR moves, it may happen that the target IAB-donor gNB cannot connect with the serving UE-AMF that is selected by source IAB-donor gNB for UE. In this case, if the UE initiates Service Request via target IAB-donor gNB, the target IAB-donor gNB cannot route the NAS message to the serving UE-AMF. 
In order to manage UE mobility, how to support inter-AMF mobility in IDLE mode without Mobility Registration Update?   
2. Paging:
When the MBSR moves from the source IAB-donor gNB to the target IAB-donor gNB and the MT signalling for idle UE arrives, how to enable the UE-AMF to page the UE?
3. UE configuration update due to UE mobility:
According to the existing mechanism, due to UE mobility, the AMF can initiate UE Configuration Update such as Access and Mobility Management related parameters including Allowed NSSAI, Registration Area (TAI List), LADN Information and Mobility Restrictions parameters.
However, if there is no Mobility Registration Update initiated by UE, how does the UE-AMF decide whether the UE’s configuration should be updated or not in a timely manner? 



2.2 Option#2: Broadcasting dynamic TAC during MBSR mobility
In this option, the TAC broadcasted by the MBSR varies with the IAB-UE’ location. The potential impacts/issues are summarized in the following Table 2-2.
Table 2-2: Key impacts of option#2 
	UE impacts
	RAN impacts
	CN impacts

	UEs in the vehicle: Signalling overhead of Mobility Registration Update initiated by UE when the UE detects it is entering a TA that is not in RA. 
Note: It is assumed that the trajectory of MBSR is random and unknown. The RA allocated by AMF is based on the legacy mechanism. 
Surrounding UEs (outside of the vehicle):
If the MBSR currently broadcasts a different TAC from the TAC of donor gNB, the surrounding UE will initiate Mobility Registration Update when it detects it is entering a TA that is not in RA. It is similar with option#1. 
	1. How to support the dynamic TAC configuration of MBSR based on the MBSR’s location? 
2. What is the relationship between the TAC configured in the MBSR and the TAC supported by the donor gNB? 
3. Does the TAC configured in the MBSR belong to the TA list supported by the donor gNB? If not, signaling overhead will be caused by the gNB Configuration Update towards 5GC because the F1 Setup/F1 Removal procedure shall impact the TA list of donor gNB. 
	1. Whether and what is needed in 5GC to support dynamic TAC configuration of MBSR. 
2. Signalling overhead of Mobility Registration Update initiated by UE.
3. Signalling overhead of gNB Configuration Update initiated by donor gNB, depending the details of dynamic TAC configuration.



3. Summary and proposal
Summary: In the Option#1, the MBSR specific TAC for broadcasting cannot accurately represent the geographic location of UE and it is not aligned with the existing TA topology, which is planed based on the geographic location. Even though the UEs inside the vehicle moves without Mobility Registration Update, the management of UE mobility and UE reachability in SA2 become very complicated, which requires new solutions to address inter-AMF mobility, paging and UE Configuration Update. S2-2206093 shows a new solution with the assumption of dedicated TAC for broadcasting and the impacts/complexity of the Option#1 can be foreseen.
In Option#2, the UE performs the legacy Mobility Registration Update upon changing to a new TA outside the UE's Registration Area. The AMF can update the UE's location timely based on UE’s Mobility Registration Update. How to configure dynamic TAC properly needs further study and should coordinate with RAN WGs. S2-2206092 shows a new solution of IAB-node mobility with dynamic TAC provisioning and the impacts/complexity of Option#2 can be foreseen.
Proposal: It is proposed to carefully consider the above analysis before making final decision in SA2 and RAN WGs.
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