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Introduction
In this paper we discuss IAB-node mobility enhancements, based on the current agreements.

Discussion
We discuss the following issues:
· TAC/RANAC update for the mIAB-node.
· Configuration of the second logical mIAB-DU.
· Information sharing between mIAB-DUs.
· “mIAB” indication for mIAB-MT inter-donor handover.

TAC/RANAC update for the mIAB-node
With respect to TAC/RANAC update for the mIAB-node, the following was agreed at the RAN3#118 and RAN3#119 meetings:
Static TAC solution is not pursued. 
RAN3 assumes that dynamic TAC solution should be supported. 
RAN3 to continue discussions on impacts (if any) of dynamic TAC solutions on RAN3 specs
Capture on stage 2 that the TAC/RANAC broadcast by the mobile IAB-DU can be changed in order to reflect the mIAB-node’s physical location. It needs to be further discussed how the mobile IAB-DU’s TAC/RANAC is changed and what Stage 3 impacts are (if any). 
Assuming that TAC/RANAC of the mIAB-DU may be updated, the simplest way forward seems to be that, upon TAC/RANAC update triggered by mIAB-node movement, the mIAB-DU inherits the TAC/RANAC perceived by its co-located mIAB-MT. This is also the logical way forward, given that the TAC/RANAC should reflect the physical whereabouts of an mIAB-node. In this case, the mIAB-MT would indicate the new TAC/RANAC to its co-located mIAB-DU by means of internal signalling. The mIAB-DU can then update the TAC/RANAC in SIB1 and could use legacy F1AP signalling, e.g., the Served Cells to Modify IE in the GNB-DU CONFIGURATION UPDATE message, to inform its serving donor CU about the new TAC/RANAC.
Proposal 1: The mIAB-DU always inherits the TAC/RANAC pertaining to the cell that serves its co-located mIAB-MT.
Proposal 2: The mIAB-MT can indicate the TAC/RANAC to its co-located mIAB-DU by means of node-internal signalling, up to implementation.
Proposal 3: The mIAB-DU can indicate the new TAC/RANAC to its serving donor CU by means of legacy F1AP signalling (i.e., no signalling enhancements are needed).
After the TAC/RANAC indication in the SIB1 is updated, this is perceived by the UEs in RRC_CONNECTED state will read the new TAC/RANAC in SIB1 and update its records. Regarding the impact of TAC/RANAC update on the UEs served by the mIAB-DU, TAC/RANAC update for UEs in RRC_INACTIVE/IDLE states would not cause any RLF, but rather the RNA update for the UEs in RRC_INACTIVE state, or NAS Mobility Update for the UEs in RRC_IDLE state. 
The next step is that the CU informs the AMFs serving the UEs served by the mIAB-DU about the TAC update, which can be achieved with the existing signalling. Moreover, given that the AMFs now de facto support this new TAC, they need to notify the NRF. The NRF is a “DNS server” for Tas, and knows, for every AMF, which TA and PLMN the AMF supports.
Proposal 4: The donor CU informs its connected AMFs that it supports the new TAC, and the AMFs notify the NRF accordingly.

Configuration of the second logical mIAB-DU
The following issue was marked as “to be continued” in the RAN3#118 chair notes:
The NCGI of the mobile IAB cell needs to reflect the gNB-ID of the IAB-DU´s donor. How should the NCGI be configured?
· Via F1 signalling from the donor
· Via OAM configuration
According to the legacy specifications, the NCGIs are configured at the DU by the OAM, and the can DU indicate the NCGIs to the CU at F1 setup. We think that the same approach can be followed in case of mIAB – at power-up, the second logical mIAB-DU can use its OAM connection to obtain the NCGIs as needed. Alternatively, the NCGIs can be pre-configured at the mIAB-node and activated as needed.
At the RAN3#119 meeting, the issue has been generalized to all configuration parameters of the mIAB-DU, and the following was agreed:
With respect to mIAB-DU migration and partial migration, RAN3 to discuss how the mobile IAB-DU’s parameters are (re-) configured.
As specified today in the OAM Plug and Connect (PnC) specification, a Network Element (NE) needs to execute the PnC procedure to connect to the OAM management system. The PnC procedure includes initial IP autoconfiguration, certificate enrolment, establishing secure connection to the SeGW and to the Software Configuration Server (SCS). The initial IP autoconfiguration obtains client IP configuration and IP address or FQDN of CA/RA, SeGW and SCS via DHCP request. To perform CA/RA enrolment, the network element may be provisioned with operator’s root certificate prior to or during the Certificate Management Protocol (CMP) v2 run (as defined in TS 33.310). The specifications TS 28.314, TS 28.315 and TS 28.315 specify stage 1/2/3 for the PnC procedure, while the gNB Network Resource Model, while stipulates the parameters to be configured at an NE, is specified in TS 28.541. The operations needed to obtain the configuration are specified in TS 28.532. 
When an IAB-node powers up, it needs to perform PnC, except for the IP autoconfiguration. The node can be manually configured with the IP address or FQDN of CA/RA, SeGW and SCS. The client IP configuration is either manually configured or provided by the from donor-CU/DU that serve the IAB-MT, followed by the rest of PnC procedures to connect to the OAM system. After the mIAB-node connects to SCS, it can download the software and the configuration.
In past discussions, some companies proposed that, upon mIAB-DU migration, the second logical mIAB-DU (mIAB-DU2) should obtain from the target donor CU some of the configurations normally provided by the OAM. The claimed motivation is that it is simpler than obtaining the configurations in a traditional way, i.e., from the OAM.
In our view, the above proposal would add new functionalities to the donor CU, and we thus prefer the following approach, which is more aligned with legacy way of acquiring configurations for the DU:
· Given that there may exist several OAM systems in a network (but this number is generally not large, since every OAM system covers a large area within a country), the mIAB-DU may be pre-configured with a list of OAM systems and the information needed for establishing a connection to each of them.
· At power-up, the mIAB-DU2 can choose and connect to the appropriate OAM system (e.g., the OAM system in charge of the area of the target CU).
Proposal 5: The mIAB-DU may be pre-configured with a list of OAM systems, containing the list of information needed to establish an OAM connection to each of these OAM systems.
The most straightforward criterion to select the OAM system is based on the location of the mIAB-node or its target donor CU.
Proposal 6: Based on the location of the mIAB-node or its target donor CU, the second logical mIAB-DU selects the OAM system to connect to. 

Information sharing between mIAB-DUs
One of the RAN3#117-bis-e agreements states:
As the baseline, F1 establishment and configuration of the new logical DU follows legacy procedures. 
RAN3 to discuss whether and which information can be shared between two logical DUs in case of IAB-DU migration.
Since Rel-15, 3GPP has respected the principle that no cell configurations are to be shared between DUs because procedures in DUs are done independently, even between DUs serving the same UE in NR-DC. In previous discussions, some companies also proposed the exchange of UE contexts directly between the logical mIAB-DUs, but we think that UE context exchange can be discussed only after the baseline procedure for mIAB-DU migration has been settled. Furthermore, any information exchange between the mIAB-DUs should involve the donor CU. This is especially important because there may exist quite many (m)IAB-DUs that the donor CU needs to coordinate. Finally, the standard impact of this proposal is unclear.
Proposal 7: Discuss information sharing between the first and the second logical mIAB-DU after the baseline procedure for mIAB-DU migration has been settled.

“mIAB” indication for mIAB-MT inter-donor handover
A RAN3#117-bis-e agreement states:
Source donor CU of mobile IAB-MT informs the target donor CU of mobile IAB-MT that the migrating node is a mobile IAB-node, via explicit indication in XnAP HO Request message.
With respect to the above agreement, we notice that the “mIAB” indication is already passed to the target node as a part of the UE capability container. Hence, there is no need for an explicit XnAP IE.
Proposal 8: The target RAN node for mIAB-MT handover is informed about its “mIAB” capability by means of the UE capability container.

Conclusion
[bookmark: _In-sequence_SDU_delivery]This paper discusses IAB-node mobility enhancements. The following is proposed:
Proposal 1: The mIAB-DU always inherits the TAC/RANAC pertaining to the cell that serves its co-located mIAB-MT.
Proposal 2: The mIAB-MT can indicate the TAC/RANAC to its co-located mIAB-DU by means of node-internal signalling, up to implementation.
Proposal 3: The mIAB-DU can indicate the new TAC/RANAC to its serving donor CU by means of legacy F1AP signalling (i.e., no signalling enhancements are needed).
Proposal 4: The donor CU informs its connected AMFs that it supports the new TAC, and the AMFs notify the NRF accordingly.
Proposal 5: The mIAB-DU may be pre-configured with a list of OAM systems, containing the list of information needed to establish an OAM connection to each of these OAM systems.
Proposal 6: Based on the location of the mIAB-node or its target donor CU, the second logical mIAB-DU selects the OAM system to connect to. 
Proposal 7: Discuss information sharing between the first and the second logical mIAB-DU after the baseline procedure for mIAB-DU migration has been settled.
Proposal 8: The target RAN node for mIAB-MT handover is informed about its “mIAB” capability by means of the UE capability container.
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