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Introduction
In this paper we discuss the enhancements for IAB-node mobility, based on the agreements and TBCs from RAN3#117-e.

Discussion
The related RAN3#117-e agreements and TBCs are:
RAN3 to discuss whether a mobile IAB node may be configured with multiple configurations, each corresponding to a different target donor, that can be activated upon fulfillment of certain condition(s). The details of the configurations are FFS.
For group mobility enhancement, RAN3 to discuss the benefit and whether to support signaling of information related to multiple UE contexts in a single message, during e.g. the handover preparation, path switch, and context release procedures.
The focus of the mobility procedures enhancements is “on-board” UEs. 
It is FFS whether the network can identify on-board UEs or surrounding UEs
The donor CU should know that the IAB node is “mobile”. 
RAN3 to discuss whether the target IAB-donor should know the migrating IAB-node is “mobile IAB-node” from the source IAB-donor.
RAN3 to discuss whether to support means to identify onboard UEs.
RAN3 to discuss whether the location info (e.g. TAC/RANAC) broadcasted by cell on mobile IAB-DU changes or not due to mobile IAB movement. The solution should align with SA2. Consider configuration aspects.

Pre-storing of configurations at mIAB-nodes 
At the RAN3#117-e meeting, the following was agreed with respect to pre-storing of configurations at mIAB-nodes:
RAN3 to discuss whether a mobile IAB node may be configured with multiple configurations, each corresponding to a different target donor, that can be activated upon fulfillment of certain condition(s). The details of the configurations are FFS.
The migration procedure for mIAB-nodes will include at least F1- and BAP-related reconfigurations, as often as at every HO of the mIAB-MT. Both the delivery and the application of the new configurations at the mIAB-node may take prohibitively long if not done early, causing prolonged service interruption. The normative work should hence investigate the ways to minimize service interruption caused by reconfigurations related to IAB-node mobility.
Given the potential complexity of reconfigurations during mIAB-node mobility, one way to reduce service interruption is to deliver and pre-store the F1 and BAP configurations at the mIAB-node sufficiently (long?) before the mIAB-node reaches the area where these settings are to be applied. These configurations can be activated once the mIAB-MT connects to the corresponding cell. 
Figure 1 exemplifies how the pre-storing of configurations could be used a for a moving mIAB-node undergoing inter-donor HOs. An mIAB-node travels along a route that is covered by 4 different parent IAB nodes (Parent 1, 2, 3, 4). The parent nodes backhaul their traffic through 2 donor nodes (Donor X and Donor Y). According to the figure, when the mIAB-node is in position A or B (still served by the Donor X), it already receives from Donor X the F1 and BAP configurations that it should apply once it connects to the IAB Parent 3 under Donor Y.
Meanwhile, Figure 2 shows a possible signalling flow. 

[image: ]
Figure 1: A journey of an mIAB-node involving inter-donor HOs.
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We note that pre-storing of configurations is equally applicable to scenarios with predetermined and the scenarios with a random trajectory of the mIAB-node.
For the scenario where the mIAB trajectory is predetermined, the network is aware of the subsequent donors that will be serving the mIAB-node. Hence, the donor currently serving the mIAB-node may fetch the future configurations from future donors and deliver them to the mIAB-node in advance.
On the other hand, pre-storing is also beneficial for scenarios with random mIAB trajectory. As stated by the RAN3#117-e agreement, in this case, the mIAB-node may be provided in advance with multiple configurations pertaining to different donors, and the configuration pertaining to the “chosen” next donor can be activated.
Observation: Pre-storing of configurations is valid for both the scenarios with predetermined and random trajectory of the mIAB-node.
Proposal 1: A mobile IAB node may be configured with multiple F1- and BAP-related configurations, corresponding to different target donors, that can be activated upon fulfilment of certain condition(s). 
As the next step, RAN3 should discuss the details of the configurations that can be pre-stored at the mIAB-node, such as:
· BAP configurations for the mobile IAB-MT.
· BH RLC Channel configurations for the mobile IAB-MT.
· Configurations for setting up the F1 connection.
· Configurations for setting up the SCTP connection and IPsec tunnel(s).
· TNL addresses of the mIAB-node and the new donor.
· Configurations of cells to be served by the mobile IAB-DU.
· gNB-DU system information.
Proposal 2: RAN3 to discuss the pre-storing of at least the following F1- and BAP-related configurations:
· BAP configurations for the mobile IAB-MT.
· BH RLC Channel configurations for the mobile IAB-MT.
· Configurations for setting up the F1 connection.
· Configurations for setting up the SCTP connection and IPsec tunnel(s).
· TNL addresses of the mIAB-node and the new donor.
· Configurations of cells to be served by the mobile IAB-DU.
· gNB-DU system information.

UE group signalling
The RAN3#117-e agreement related to UE group signalling states:
For group mobility enhancement, RAN3 to discuss the benefit and whether to support signaling of information related to multiple UE contexts in a single message, during e.g. the handover preparation, path switch, and context release procedures.
We explain the benefits of group signalling on the example of XnAP HO of UEs served by the mIAB-node.
Individual HO signalling has some obvious shortcomings, such as increased signalling and processing load due to a larger number of messages. In addition, we note that the target donor CU would not know how many UEs the mIAB-node brings along to the target, until the very last HO request for the very last UE has been received. This may, in turn, lead to the situation where the target donor CU would be able to accept only some of the served UEs. Not being able to accept a UE is, of course, perfectly legitimate, but the problem is that the source donor CU would realize this right in the middle of the group HO process, so it is unclear how to handle the UEs that cannot be handed over. One option would be to trigger the HO of these UEs to a stationary IAB cell, but this would postpone the tearing up the F1AP connection between the mIAB-DU and the source donor CU. Moreover, this may not even be possible in the scenarios where the mIAB is used to fill coverage holes (i.e., no macro coverage available). On the other hand, with group signalling, it would become apparent to the source donor CU right away whether the target donor CU will be able to accept a group of served UEs.
We hence propose to define the group signalling for XnAP and NGAP HOs, NGAP path switch and XnAP context release. 
Proposal 3: Specify group signalling where information about the contexts of multiple UEs served by an mIAB-node may be included in one message, to support:
· XnAP and NGAP group handovers.
· Path switch on NGAP.
· Context release on XnAP.

Mobile IAB-node indication
The related RAN3#117-e agreements are:
The donor CU should know that the IAB node is “mobile”. 
RAN3 to discuss whether the target IAB-donor should know the migrating IAB-node is “mobile IAB-node” from the source IAB-donor.
During RAN3#117-e, various options for indicating to the network that an IAB-node is mobile were discussed. In the current specifications, a static IAB-MT informs the network during the integration procedure that it is an IAB-MT and not a UE. In our view, the simplest solution is to use the same concept for mIAB-node indication, i.e., to introduce a “mobile IAB-node” flag in the signalling for mIAB-node integration. RAN3 should send an LS asking RAN2 to include this indication in RRC signalling.
Proposal 4: Send an LS asking RAN2 to include the “mobile IAB-node” indicating in RRC signalling used during IAB-node integration.
In addition, the target donor should certainly be informed that the IAB-node is mobile, for the same reasons as every donor serving the mIAB-node. This information should be provided by the source donor, similar to the “IAB-node” indication in XnAP HO signalling used in Rel-17 for inter-donor migration of the IAB-MT.
Proposal 5: The source donor informs the target donor via XnAP that the migrating node is a mobile IAB-node.
Identifying onboard UEs
The RAN3#117-e discussion on identifying onboard UEs agreement and TBCs are:
The focus of the mobility procedures enhancements is “on-board” UEs. 
It is FFS whether the network can identify on-board UEs or surrounding UEs
RAN3 to discuss whether to support means to identify onboard UEs.
The main motivation for distinguishing the surrounding UEs from the UEs onboard is to avoid ping-pong of surrounding UEs. Nevertheless, the optimizations for surrounding UEs have been precluded from the WID. Moreover, we think that the distinguishing onboard and surrounding UEs could be done by implementation based on different kinematic or signal strength measurements, but such solutions are typically not captured in standards. 
Proposal 6: The support for identifying onboard UEs is up to implementation.

TAC of the mIAB-node
The following TBC related to TAC broadcasted by the mIAB-node was captured at the RAN3#117-e:
RAN3 to discuss whether the location info (e.g. TAC/RANAC) broadcasted by cell on mobile IAB-DU changes or not due to mobile IAB movement. The solution should align with SA2. Consider configuration aspects.
The solutions discussed by SA2 can roughly be classified in one of the two following types:
· Static TAC solution, where the TAC of the mIAB-node does not change. In this case, each new AMF serving the mIAB-node will need to be notified of the new TAC. This solution has no obvious RAN2 impact.
· Dynamic TAC solution, where the TAC of the mIAB-node may change when the serving AMF and/or donor CU is changed. This solution has no obvious RAN3 impact.
In our understanding, the Dynamic TAC solution has no RAN3 impact and should be discussed in RAN2. Meanwhile, RAN3 can discuss the Static TAC solution.
Proposal 7: Discuss only the Static TAC solution in RAN3. 

Conclusion
[bookmark: _In-sequence_SDU_delivery]This paper discusses the Rel-18 IAB WID objectives related to enhancements for mobility of an IAB-node together with its served UEs. The following is observed and proposed:
Observation: Pre-storing of configurations is valid for both the scenarios with predetermined and random trajectory of the mIAB-node.
Proposal 1: A mobile IAB node may be configured with multiple F1- and BAP-related configurations, corresponding to different target donors, that can be activated upon fulfilment of certain condition(s). 
Proposal 2: RAN3 to discuss the pre-storing of at least the following F1- and BAP-related configurations:
· BAP configurations for the mobile IAB-MT.
· BH RLC Channel configurations for the mobile IAB-MT.
· Configurations for setting up the F1 connection.
· Configurations for setting up the SCTP connection and IPsec tunnel(s).
· TNL addresses of the mIAB-node and the new donor.
· Configurations of cells to be served by the mobile IAB-DU.
· gNB-DU system information.
Proposal 3: Specify group signalling where information about the contexts of multiple UEs served by an mIAB-node may be included in one message, to support:
· XnAP and NGAP group handovers.
· Path switch on NGAP.
· Context release on XnAP.
Proposal 4: Send an LS asking RAN2 to include the “mobile IAB-node” indicating in RRC signalling used during IAB-node integration.
Proposal 5: The source donor informs the target donor via XnAP that the migrating node is a mobile IAB-node.
Proposal 6: The support for identifying onboard UEs is up to implementation.
Proposal 7: Discuss only the Static TAC solution in RAN3.
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