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Abstract of the contribution: This contribution proposes a new solution for KI#4 for the study of FS_VMR_Ph2.  
1. Proposal
It is proposed to accept the following changes to TR 23.700-06 as a new solution to address the KI#4.
1st CHANGE

6.0
Mapping Solutions to Key Issues

Table 6.0-1: Mapping Solutions to Key Issues
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2nd CHANGE

6.x
Solution #x: UE mobility handling due to MWAB mobility
6.X.1
Introduction
This solution addresses issues related to KI#4. It provides methods to support UE mobility handling in combination with the MWAB node mobility.
6.X.2
Functional Description
When the MWAB node moves nationally and internationally, the MWAB-gNB and MWAB-UE may be connected to different networks e.g., MWAB-UE may select PLMN A to register and establish PDU sessions for backhaul communication, while the MWAB-gNB may broadcast/serve a different PLMN B and be connected to the 5GC of the broadcasted PLMN B.
6.X.2.1
MWAB mobility
When MWAB node moves nationally, the MWAB-UE selects either its HPLMN to register or another PLMN to register when there is no HPLMN coverage. The MWAB-gNB connects to its HPLMN (e.g., the HPLMN of the MWAB-UE).
When MWAB node moves internationally, it is assumed that there is agreement between relevant entities (e.g., national regulatory bodies) and one of the possibilities is that MWAB node is allowed to operate (e.g., authorized radio frequency) in the other country and the MWAB-gNB connects to its HPLMN 5GC.
The scenarios of interest are as follows:

-
The MWAB-gNB connects to the same AMF as it moves (scenarios A, B, C in Figure 6.x.2.1-1).
-
The MWAB-gNB connects to different AMFs in the same PLMN as it moves (scenarios D, E in Figure 6.x.2.1-1).

-
The MWAB-gNB connects to different AMFs in different PLMNs as it moves (scenario F in Figure 6.x.2.1-2).
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Figure 6.x.2.1-1: MWAB-gNB in same PLMN 
When MWAB node moves internationally, the other possibility is that MWAB-gNB is required to be connected to a local network (e.g., broadcast the local network PLMN ID). Figure 6.x.2.1-2 below illustrates such possibility.
Editor's note: It’s FFS if this scenario F needs to be supported.
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Figure 6.x.2.1-2: MWAB-gNB in different networks 
When MWAB node moves nationally or internationally, the MWAB-UE performs the normal CONNECTED mobility procedures as specified in TS 23.502 [X] and, based on PDU session continuity function provided by handover procedures, the IP connectivity established by the MWAB-UE for backhaul communication is maintained.

Editor's note: It’s FFS how the session continuity of the PDU session for backhaul is maintained for the scenarios where MWAB-UE needs to change BH-5GC (e.g., scenario C and F above in the figures).
6.X.2.2
UE mobility

When MWAB node moves, the mobility for the UEs that are registered to network via the MWAB is handled in two different and separate ways:
-
The UEs do not move together with the MWAB cell (i.e. UE moves away from MWAB) and will be served by other cells.
-
The UEs move together with the MWAB cell and continue to be served by the MWAB cell.

6.X.2.2.1
UEs moves away from the MWAB node 
For the UEs that do not move together with the MWAB node and are in IDLE mode or RRC_INACTIVE state, the UEs perform cell (re-)selection as normal based on TS 23.122 [x] and camp on other cells. For the UEs in CONNECTED mode, the MWAB-gNB applies the existing mobility methods of normal gNB to transfer the UEs to other cells (e.g., Handover procedures or Release with Redirect). 
6.X.2.2.2
UEs move together with the MWAB node

For the UEs that move together with the MWAB node and therefore continue to connect to cells configured on MWAB-gNB. There are 3 different types of scenarios:

-
The MWAB-gNB remains connected/served by the same AMF as it moves (scenarios A, B, C above in clause 6.x.2.1).
-
The MWAB-gNB needs to be connected/served by a different AMFs in the same PLMN as it moves (scenarios D, E in clause 6.x.2.1).

-
The MWAB-gNB needs to be connected/served by a different AMF in different PLMNs as it moves (scenario F in clause 6.x.2.1).
For the case of MWAB-gNB moving in the same AMF area or different AMF areas but in the same PLMN, the MWAB-gNB configuration parameters may or may not need to be update and the MWAB-gNB broadcasts the same or different TAC/Cell ID. The UEs connected to MWAB-gNB perform UE mobility procedures as described in clause 6.x.3.2.
NOTE 1: How the MWAB-gNB establishes the connections to different AMFs are addressed by other solutions. In this solution, it is assumed that the required interfaces are in place.
For the case of MWAB-gNB mobility which results in change of serving 5GC in a different PLMN, the MWAB-gNB is configured with different parameters and broadcasts different PLMN ID, TAC/Cell ID. The UEs connected to MWAB-gNB perform the mobility procedures as described in clause 6.x.3.3.
NOTE 2: How the MWAB-gNB receives needed parameters for operation in same or different PLMNs is addressed by other solutions.
6.X.3
UE Mobility Procedures
6.X.3.1
UEs move away from the MWAB node

Existing IDLE mode and CONNECTED mode mobility procedures, including RR_INACTIVE state, specified in TS 23.502 [X] are applied for UEs and no enhancement is needed. 
6.X.3.2
UEs move together with the MWAB node within the same PLMN
When the MWAB node moves in different areas of a PLMN, the MWAB-gNB may be configured either with broadcasting different TACs/Cell IDs or with a TAC/Cell ID value that can be used in the entire PLMN. See figure 6.x.3.2-1 below. 
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Figure 6.x.3.2-1: MWAB-gNB in different networks 
NOTE 1: The support of different options (e.g., same TAC/Cell ID option, different TACs/Cell IDs option, or both) will be coordinated with RAN WGs.

When the same TAC/Cell ID value is used for the MWAB-gNB in the PLMN, the ULI of the UE connected via the MWAB-gNB does not represent the UE’s geographic location.
NOTE 2: The Location service for UEs connected via MWAB node is addressed in other solutions.
6.X.3.2.1
UEs move together with the MWAB-gNB node serving different TACs/Cell IDs
When the MWAB-gNB moves to different areas, including the case with AMF change, it may be re-configured with new TAC/Cell ID for a new area as described in figure 6.x.3.2-1 scenario 1). 
For scenarios A, B, C, D, E described in clause 6.x.2.1, if the UE is registered via MWAB-gNB in IDLE mode, the UE will observe the new TAC/Cell and perform NAS mobility registration procedure as specified in TS 23.502 [X] if the new TAI is not part of the current registration area. In case of MWAB-gNB connecting to different AMFs, it is inter-AMF mobility registration procedure.
For scenarios A, B, C (i.e., no AMF change) described in clause 6.x.2.1, if the UE is registered via MWAB-gNB in CONNECTED mode, the MWAB-gNB is responsible for triggering the UE handling (e.g. intra-MWAB-gNB cell mobility). The UE performs NAS mobility registration procedure with AMF change as specified in TS 23.502 [X] after AS layer informs the new TAI. 
For scenarios D, E (i.e., with AMF change) described in clause 6.x.2.1, if the UE is registered via MWAB-gNB in CONNECTED mode, the MWAB-gNB is responsible for triggering the UE handling (e.g., handover procedure). The UE performs NAS mobility registration procedure with AMF change as specified in TS 23.502 [X] after AS layer informs the new TAI.
As an alternative, e.g. if the MWAB-gNB handles UEs in CONNECTED mode the same way for scenario D, E as for scenario A, B, C (i.e., even with the AMF change, it’s handled as intra-MWAB-gNB cell mobility and no specific signalling towards AMF to trigger the UE context move between AMFs), the UE triggered NAS mobility registration procedure (after AS providing the new TAI info to NAS) can be used by new AMF to trigger the UE context retrieval from old AMF. See below figure 6.x.3.2.1-1 for the detailed handling.
NOTE 1: The support of inter-gNB HO procedure or intra-gNB cell mobility will be coordinated with RAN WGs.
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Figure 6.x.3.2.1-1: UE Context transfer between AMF and UE N2 connection rebinding based on NAS message
0.
The MWAB-gNB performs intra-gNB cell mobility and sets up the new RAN-CN interface with the new AMF after reconfiguration with new TAC/Cell ID. 
1.
The UE performs NAS mobility registration procedure when it’s informed by AS layer about the new TAI which is not part of the current RA of the UE. 
2.
The MWAB-gNB sends the NAS message via NGAP UL NAS transport message (with the existing RAN/AMF UE NGAP IDs) to the new AMF to rebind the existing UE N2 connection for UE in CONNECTED mode to the new TNL association towards the new AMF. The MWAB-gNB indicates this is related to an intra-MWAB-gNB cell change procedure but with AMF change (e.g., by providing the old AMF GUAMI). 

3.
The new AMF discover the old AMF based on the 5G-GUTI and initiates the UE context retrieval from the old AMF with Namf_Communicaiton_UEContextTransfer request. The new AMF may provide the RAN/AMF UE NGAP IDs

4.  The old AMF provides the UE context to the new AMF in the Namf_Communicaiton_UEContextTransfer response.
5.
The new AMF executes the described steps from step 11 in clause 4.2.2.2.2 of TS 23.502 [X].

NOTE 1: How the MWAB-gNB handles the AS layer is covered by RAN WGs.
6.X.3.2.2
UEs move together with MWAB-gNB node serving same TAC/Cell ID

When the MWAB-gNB moves to different areas, including the case of AMF change, it uses the same TAC/Cell ID as described in figure 6.x.3.2-1 scenario 2). 

For the scenarios A, B, C (i.e., no AMF change) described in clause 6.x.2.1, since there is no TAI change, there is no NAS impact for the UEs in IDLE mode or in CONNECTED mode. No extra action is needed for UEs.
Similarly for the scenarios D, E (i.e., with AMF change) described in clause 6.x.2.1, since there is no TAI change, there is no NAS impact for the UEs in IDLE mode or in CONNECTED mode. No action is needed from UEs. However, network is responsible for moving the UE context from the old AMF to the new AMF.
The UE context transfer between old AMF and new AMF is specified in the figure 6.x.3.2.2-1 below
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Figure 6.x.3.2.2-1: UE Context transfer between AMF and UE N2 connection rebinding based on NGAP message
1.
The MWAB-gNB establishes the RAN-CN connection with new AMF. 
NOTE 1: The triggering of new RAN-CN connection setup and the detailed solution are addressed in other solutions.
2.
The MWAB-gNB initiates a NGAP message (e.g., UE context transfer request) towards the new AMF to rebind the existing UE N2 connection for UE in CONNECTED mode to the new TNL association towards the new AMF. The MWAB-gNB includes the GUAMI of the old AMF, RAN/AMF UE NGAP IDs.
3.
The new AMF discovers the old AMF based on the GUAMI and initiates the UE context retrieval from the old AMF with Namf_Communicaiton_UEContextTransfer request. The new AMF provides the RAN/AMF UE NGAP IDs
4.  The old AMF provides the UE context to the new AMF in the Namf_Communicaiton_UEContextTransfer response.
5.
The new AMF responds with an NGAP message (e.g. UE context transfer response) to the MWAB-gNB to confirm the UE context transfer and the UE N2 connection rebinding. The new AMF also updates the UE with new parameter (e.g. 5G-GUTI) using existing NAS procedure.
6.
The MWAB-gNB may initiate the RAN-CN connection removal.
NOTE 2: The optimisation handling for group of UEs on N2 interface and N14 interface needs coordination with RAN WGs.
6.X.3.3
UEs move together with the MWAB node to a different PLMNs
For scenario F (i.e., AMF change in different PLMNs) the MWAB moves and the MWAB-gNB connection to the AMF needs to be changed from an old AMF to a new AMF in a different PLMNs. The MWAB-gNB is configured with new PLMN IDs, TAC/Cell IDs. It can also be assumed that the MWAB-UE needs to change the BH-5GC. 
In this scenario, the MWAB-gNB may release all the connected UEs. When a UE is in IDLE mode, it performs the PLMN selection procedure and (re-)selects the cell of MWAB-gNB in the new PLMN.
Editor's note: It’s FFS if UE needs to be maintained in CONNECTED mode in this scenario.
6.X.4
Impacts on services, entities, and interfaces
AMF:

-
Support for NGAP UE context transfer procedure handling and N2 connection rebinding based on different NGAP triggers.

-
Support for UE context retrieval from old AMF based on GUTI, or GUAMI and AMF/RAN UE NGAP IDs.
MWAB-gNB:

-
Support for NGAP UE context transfer procedure initiation and N2 connection rebinding based on different triggers.
-
Support for the UE mobility procedures for UE in CONNECTED mode with and without TAC/Cell ID change during MWAB-gNB mobility.

END OF CHANGES
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