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Abstract of the contribution: Introduce one solution for mobility in KI#3. 
1. Introduction
[bookmark: _Toc352077766]This paper proposes one solution for KI#3
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes the following updates to TR 23.700-68 clause 6.  

* Start of change * 
[bookmark: _Toc97151694][bookmark: _Toc26520138][bookmark: _Toc26530876][bookmark: _Toc26530926][bookmark: _Toc26530975][bookmark: _Toc30685082][bookmark: _Toc31014357][bookmark: _Toc31109398][bookmark: _Toc31109468][bookmark: _Toc31109559][bookmark: _Toc43819872][bookmark: _Toc43882354][bookmark: _Toc49966751][bookmark: _Toc50390310][bookmark: _Toc50450148][bookmark: _Toc50450360][bookmark: _Toc50451582][bookmark: _Toc50451794][bookmark: _Toc50464474][bookmark: _Toc54378872][bookmark: _Toc54776462][bookmark: _Toc57373207][bookmark: _Toc73524089][bookmark: _Toc75324070]6.X	Solution #x: IAB-node mobility with connected UEs 
6.X.1	General
The solution mainly addresses KI#3 to support IAB-node mobility between IAB-donor-CUs (i.e. scenario B) together with all the UEs that still connected to the IAB-node and moves together with the IAB-node (i.e. "Connected UEs").
For scenario A in KI#3, there is no IAB-donor-CU change, there is no visible mobility to 5GC. The main issue is how to provide the new Cell/TAI to 5GC. This is addressed in KI#6.
6.X.2	Functional descriptions
The solution covers the two aspects:
-	Mobility of the IAB-UE (i.e., IAB-MT).
-	Mobility of the UEs connected to the IAB-DU.
The resource for Connected UEs is prepared at the target side together with the handover preparation of the IAB-UE. The move (e.g. the reconfiguration) of the Connected UEs is triggered after the target side accepts the IAB-UE move and configured the path at the target side. The Connected UEs may be registered in different AMFs and moves via different AMFs.
NOTE 1: The details of signalling at Xn/RRC level for IAB-UE and Connected UEs depends on the mobile IAB work in RAN WGs.
During MO traffic for the UE in CM-IDLE mode but was connected via the IAB-node before the UE entered CM-IDLE mode, the UEs applies the normal NAS procedures (e.g., Service Request procedure if UE is still in the current Registration Area or Registration Request procedure if UE is outside the current Registration Area) to move to CM-CONNECTED mode via the moved IAB-node. For MT traffic, the AMF initiates the paging based on UE’s Registration Area as normal.

6.X.3	Procedures
6.X.3.1	IAB-node mobility with change of IAB-donor gNB via Xn
In RAN Rel-17 IAB work, the inter-IAB-donor-CU change of IAB-UE is supported due to topology adaptation for a single-connected IAB-node. The IAB-UE switches connection from an old path (e.g., via the old IAB donor node) to a new path (e.g., via new IAB donor node), while the IAB-DU part of the IAB-node remains under the control of the old IAB-donor gNB. 
The extra support in this Rel-18 study is to support the switch of the IAB-DU part also from the old IAB-donor-CU to the new IAB-donor-CU. In addition, the Connected UEs also switches from the old path to the new path via the new IAB-donor gNB.
Figure 6.X.3.1 below shows an example of the IAB-node moves from old IAB-donor gNB to the new IAB-donor gNB.


 Figure 6.x.3.1-1: IAB-node mobility for inter IAB-donor-CU with Xn interface 
1. The source IAB-donor-CU triggers the move of IAB-UE from source path to target path as specified in TS 38.401[6] for Rel-17. The resource for Connected UEs is also prepared during the handover preparation for the IAB-UE.
[bookmark: _Hlk99227900]Editor’s Note: The detailed handling depends on the work in RAN WGs and is FFS. 
2.	The target IAB-donor-CU send NGAP Path Switch Request to AMF for the IAB-UE.
3.	Steps in clause 4.9.1.2.2/4.9.1.2.3 between AMF/SMF/UPF(s) are performed for IAB-UE.
4.	The AMF sends the NGAP Path Switch Request Acknowledge message to target IAB-donor-CU.
5.	Target IAB-donor-CU trigger the UE context release towards the source IAB-donor-CU which in turn triggers furth release of resource on the source path related to IAB-UE.
6.	The F1-C connection between migration IAB-node and target IAB-donor-CU is established based on new TNL addresses information exchanged in step 1. The target IAB-donor-CU configures BH RLC channels, BAP-sublayer routing entries and mapping rules on the target path.
NOTE 2: The details of path and configuration management depend on the work in RAN WGs and coordination is needed. 
7.	The Xn based move of the group of UEs connected to IAB-node is triggered to switch to the target IAB-donor-CU via the source IAB-donor-CU. 
NOTE 3: The details of the move of UEs connected to IAB-node depend on the work in RAN WGs and coordination is needed. 
8.	When UE connects to the target IAB-donor-CU via RRC signalling, the target IAB-donor-CU triggers the path switch procedure towards the 5GC for all the UEs connected to IAB-node. If Connected UEs are served by different AMFs, the IAB-donor gNB may trigger one path switch procedure towards each involved AMF (i.e. one path switch request per AMF). The message may include list of Connected UEs registered in this AMF.
[bookmark: _Hlk103765517]Editor’s Note: It’s FFS how the target IAB-donor-CU aggregates the information of all the UEs connected to IAB-node in a single path switch request message and coordination with RAN WGs is needed.
9.	The steps in clause 4.9.1.2.2/4.9.1.2.3 between AMF/SMF/UPF(s) are performed per UE/PDU session.
Editor’s Note: It’s FFS if the steps need to be optimised per group.
10.	The AMF sends the NGAP Path Switch Request Acknowledge message to target IAB-donor gNB.
11.	Target IAB-donor-CU triggers the UE context release towards the source IAB-donor-CU which in turn triggers furth release of resource on the source path related to IAB-UE.

6.X.3.2	IAB-node mobility with change of IAB-donor gNB via N2
In case of IAB-node mobility between IAB-donor gNB without Xn interface, the move of the IAB-UE and Connected UEs can be performed via 5GC using N2 interface.
Figure 6.X.3.2 below shows an example of the IAB-node moves from old IAB-donor gNB to the new IAB-donor gNB.



 Figure 6.x.3.2-1: IAB-node mobility for inter IAB-donor-CU with N2 interface
1. The source IAB-donor-CU sends a HANDOVER REQUIRED message for the IAB-UE to the target IAB-donor-CU over the N2 interface. This message may also include a list of UE information for Connected UEs registered in the same AMF as the IAB-UE. This message includes the request of migrating IAB-node’s TNL address information in the RRC container. The IAB-donor-CU may also send HANDOVER REQUIRED message to another AMF where one of the Connected UEs registered and include a list of information for other Connected UEs registered in the same AMF.
Editor’s Note: It’s FFS how source IAB-donor-CU determines the Target ID for the Connected UEs and formulates the detailed information of the Connected UE in HANDOVER REQUIRED message.
2.	The CN prepares the handover for IAB-UE and Connected UEs indicated in step 1 as specified in step 2-8 of clause 4.9.1.3.2 in TS 23.502 [5]. 
Editor’s Note: It’s FFS if the steps need to be optimised per group.
3.	The CN sends the HANDOVER REQUEST message to target IAB-donor-CU, including the transparent container from source IAB-donor-CU and the resource information prepared in CN for IAB-UE and the Connected UEs. If multiple AMFs are involved in step 1, different AMFs will send different HANDOVER Request. 
4.	The target IAB-donor-CU performs admission control, allocates resources for IAB-UE and Connected UEs involving target IAB-donor-DU, based on possible multiple messages from different AMFs.
NOTE 1: The detailed handling of resources for Connected UEs depends on the work in RAN WGs. 
5.	The target IAB-donor-CU provides the new RRC configuration for the IAB-UE as part of the HANDOVER REQUEST ACKNOWLEDGE message. The RRC configuration includes a BAP address of the IAB-donor-DU in the target IAB-donor-CU’s topology, default BH RLC channel and a default BAP routing ID configuration for UL F1-C/non-F1 traffic mapping on the target path. The RRC configuration may include the new TNL address(es) anchored at the target IAB-donor-DU for the migrating node as requested in step 1. The target IAB-donor-CU also provides the resource information allocated for Connected UEs. The target IAB-donor-CU does not provide RRC related information for Connected UEs in this step.
6.	The CN performs steps 11-12 of clause 4.9.1.3.2 in TS 23.502 [5] for IAB-UE and all connected UEs.
7.	The CN sends the HANDOVER COMMAND to source IAB-donor-CU including the RRC configuration information received in step 5 for the IAB-UE. No RRC related information is included for the Connected UEs.
8.	The source IAB-donor-CU performs step2-3 of clause 4.9.1.3.3 of 23.502 [5] for IAB-UE part of the migrating/mobile IAB-node. The IAB-UE of the migrating/mobile IAB-node performs step 4 of clause 4.9.1.3.3 towards the target IAB-donor-CU. This step is not performed for the Connected UEs.
9.	The target IAB-donor-CU triggers the NGAP HANDOVER NOTIFY message towards the 5GC for the migrating/mobile IAB-UE.
10.	The CN and the IAB-UE of the IAB-node perform steps 6-12 of clause 4.9.1.3.3 in TS 23.502 [5] for the IAB-UE.
11.	The CN triggers NGAP UE CONTEXT RELEASE COMMAND message towards the source IAB-donor-CU which in turn triggers furth release of resource on the source path related to IAB-UE.
12.	The F1-C connection between migration IAB-node (e.g., via a virtual IAB-DU) and target IAB-donor-CU is established based on new TNL addresses information for IAB-node exchanged in step 5. The target IAB-donor-CU configures BH RLC channels, BAP-sublayer routing entries and mapping rules on the target path.
NOTE 2: The details of path and configuration management depend on the work in RAN WGs. 
13.	The target IAB-donor-CU triggers the move of the group of UEs connected to IAB-node to switch to the target IAB-donor-CU via CN and source IAB-donor-CU.
13.1: The target IAB-donor-CU sends a NGAP message, e.g., Connected UE Reconfiguration Request message to CN (e.g., target AMF) to request the RRC reconfiguration for Connected UEs to the migrating/mobile IAB-node. The message includes RRC Reconfiguration information for Connected UEs. The message includes source IAB-donor-CU as the receiving node. The target IAB-donor-CU may send multiple messages via different AMFs in synch with the number of messages provided in step 5 above.
13.2: If there is AMF change, the target AMF sends a message to source AMF, e.g., the Namf_COMMUNICATIN_N2infoNotify including the RRC Reconfiguration information for Connected UEs. This step may be executed in different AMFs.
13.3: The CN (e.g., the source AMF) sends NGAP message, e.g., Connected UE Reconfiguration Command message to the source IAB-donor-CU including the RRC reconfiguration information for Connected UEs. This step may be executed in different AMFs.
The source IAB-donor-CU, via migrating IAB-node, sends the RRCReconfiguration message to each connected UE.
Editor’s Note: It’s FFS if the communication is linked to one of the specific UE or a separate group-based message is used.
14.	The UEs connect to the migrating IAB-node perform step 4 of clause 4.9.1.3.3 towards the target IAB-donor-CU as a response to the RRC reconfiguration in step 13. 
15.	The target IAB-donor-CU triggers the HANDOVER NOTIFY message towards 5GC including the list of UEs connected to the IAB-node. The target IAB-donor-CU may perform this step towards different AMFs if connected UEs are handled by different AMFs as in step 13.
Editor’s Note: It’s FFS if the communication is linked to one of the specific UE or a separate group-based message is used. 
16.	The CN performs steps 6-11 of clause 4.9.1.3.3 in TS.23.502 [5] for all connected UEs.
17.	The CN sends NGAP UE CONTEXT RELEASE COMMAND message to the source IAB-donor-CU including the list of UEs connected to the IAB-node. The source IAB-donor-CU triggers the release of resource on the source path. This step may be executed in by different AMFs.
6.X.4	Impacts on services, entities, and interfaces
gNB:
-	Supports the inclusion of UEs connected to IAB-node during HO.
-	Supports handover of group UEs connected to the IAB-node.
AMF:
-	Supports HO with group handling.
-	Supports HO without RRC container.


* End of changes * 
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