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Abstract of the contribution: establishing backhaul link using a PDU session for N2 interface between MWAB-gNB and AMF
1	Discussion
During SA2#160AdHoc meeting, the Non-Roaming MWAB architecture for 5GS is agreed. Besides, key issue#1 addresses architectural enhancements required to support the MWAB connects to the 5GC with the use of wireless backhauling (for the N2/N3 interfaces) via IP connectivity provided by a PDU session. This will include: 
-	Whether and how the MWAB provides service for UEs from the HPLMN and UEs from other PLMN when the MWAB roaming nationally/internationally to another PLMN.
- 	How to provide the backhaul link using a PDU sessions for a MWAB, to support the N2/N3 interfaces and connectivity to an OAM server
-	How to discover and determine the AMF for the MWAB-gNB to connect to.
NOTE 1: The AMF discover and determination needs to be coordinated with RAN WGs.
In this paper, how to provide the backhaul link using a PDU session for a MWAB to support the N2 interface, together with the AMF discovery issue are considered.
2	Proposal
[bookmark: _Toc510607467][bookmark: _Toc518306726]* * * * Start of Change * * * *
[bookmark: _Toc101342266]6.x	Solution #X: Establishing backhaul link using a PDU session for N2 interface between MWAB-gNB and AMF
[bookmark: _Toc101342267]6.x.1	Key Issue mapping
This solution is for Key Issue #1, which addresses the establishment of backhaul link using a PDU sessions to support the N2 interface for a MWAB.
[bookmark: _Toc101342268]6.x.2	Description
[bookmark: _Toc101342269]Based on the Non-Roaming MWAB architecture for 5GS in Figure 4.1-1, BH PDU session is established between MWAB-UE and UPF for MWAB-UE (i.e., MWAB-UE-UPF) within BH-5GC to transfer the N2 message, where N2 interface is established between MWAB-gNB and AMF within 5GC serving UE. This solution tries to solve the following issues when establishing the backhual link for N2 interface between MWAB-gNB and AMF using a PDU session between MWAB-UE and MWAB-UE-UPF, 
· Issue#1: How to discover and determine the AMF for the MWAB-gNB to connect to?
· Issue#2: How MWAB-gNB obtains gNB IP address and AMF IP address before it triggers NG interface setup?
· Issue#3: How AMF obtains the mapping of MWAB-gNB and MWAB-UE?
· Issue#4: How MWAB-UE-UPF performs IP packet filtering for N2 message and forward the N2 message over the backhual PDU session to/from AMF?
The main idea of this solution is as follows,
· For Issue#1, upon receiving the MWAB-Node indication in MSG5 from MWAB-UE, BH gNB selects AMF which supports special handling for MWAB node.
· For Issue#2, MWAB-gNB obtains gNB IP address and AMF IP address from the selected AMF or OAM.
· For Issue#3, Upon receiving the MWAB-gNB information from MWAB-UE, AMF obtains the mapping of MWAB-gNB and MWAB-UE.
· For Issue#4, SMF sets AMF IP address and gNB IP address as source/destination IP address in the packet filter set. Based on the packet filter set, MWAB-UE-UPF is able to forward the N2 message to/from AMF. 
6.x.3   Procedures
[bookmark: _Toc101342270]6.x.3.1   Backhaul link establishment using a PDU session to support the N2 interface between MWAB-gNB and AMF
Figure 6.x.3.1-1 illustrates the procedure of establishing backhual link using a PDU session between MWAB-UE and MWAB-UE-UPF to support the N2 interface between MWAB-gNB and AMF. In the following, step 0-4 belong to Registration procedure and step 5-11 belong to PDU session establishment procedure. 


[bookmark: _Toc101342271]Figure 6.x.3.1-1: Backhaul link Establishment using a PDU session to support the N2 interface between MWAB-gNB and AMF
Step 0: MWAB-UE includes MWAB-Node indication in MSG5 towards BH gNB. 
Step 1: Upon receiving the MWAB-Node indication in MSG5, BH gNB selects AMF which supports special handling for MWAB node. 
Step 2: BH gNB sends N2 message (e.g., Initial UE Message) towards the selected AMF, which includes MWAB-Node indication. 
Step 3: Upon receiving the MWAB-Node indication in the N2 Message, AMF may provide gNB IP address and AMF IP address to MWAB-UE via BH gNB. E.g., AMF may provide gNB IP address and AMF IP address in Registration Accept message for MWAB-UE.
NOTE: Similar as IAB, MWAB-gNB may obtain both gNB IP address and AMF IP address from OAM after MWAB-UE established PDU session towards the OAM.
Step 4: MWAB-UE forwards the gNB IP address and AMF IP address to MWAB-gNB.
Step 5: MWAB-UE sends PDU Session Establishment Request message together with MWAB-gNB information to AMF via BH gNB, where PDU Session Establishment Request message includes gNB IP address.
Step 6: Upon receiving MWAB-gNB information from MWAB-UE, AMF preserves the first mapping of MWAB-gNB and MWAB-UE. 
Step 7: AMF selects SMF which supports special handling for MWAB node. AMF sends Nsmf_PDUSession_CreateSMContext Request towards SMF, which inlcudes SUPI and PDU Session Establishment Request message from MWAB-UE. 
Step 8: Upon receiving the PDU Session Establishment Request message from MWAB-UE, SMF obtains gNB IP address. SMF sets AMF IP address and gNB IP address as source/destination IP address in the packet filter set. It is assumed that SMF is pre-configured with QoS parameters for tranfering N2 message via BH PDU session. 
Step 9: SMF triggers N4 Session Establishment Procedure towars MWAB-UE-UPF. MWAB-UE-UPF obtains the packet filter set which contains AMF IP address and gNB IP address.
Step 10: SMF sends N2 PDU Session Request message towards NG-RAN via AMF, which includes NAS message (i.e., PDU Session Establishment Accept) for MWAB-UE.
Step 11: BH gNB triggers AN-specific resource setup towards MWAB-UE, which contains PDU Session Establishment Accept message from SMF. 
6.x.3.2   NG Interface setup via BH PDU session
Figure 6.x.3.2-1 illustrates the procedure of NG Interface setup between MWAB-gNB and AMF via the BH PDU session between MWAB-UE and MWAB-UE-UPF. 


Figure 6.x.3.2-1: NG interface setup via BH PDU session between MWAB-UE and MWAB-UE-UPF
Step 1: MWAB-gNB sends NG Setup Request message to MWAB-UE.
Step 2: MWAB-UE maps N2 message (i.e., NG Setup Request) to QFI and then to DRB. 
Step 3: MWAB-UE sends NG Setup Request message via the DRB to BH gNB.
Step 4: BH gNB forwards the NG Setup Request message to MWAB-UE-UPF via the corresponding BH PDU session. 
Step 5: Upon receiving NG Setup Request message from the BH gNB, MWAB-UE-UPF forwards it to AMF based on the destination IP address contained in the IP header. 
Step 6: Upon receiving NG Setup Request message from MWAB-UE-UPF, AMF preserves the second mapping of MWAB-gNB and MWAB-UE-UPF. 
Step 7: AMF generates NG Setup Response message and forwards it to MWAB-UE-UPF based on the second mapping.
Step 8: MWAB-UE-UPF performs IP filtering based on the packet filter set, maps the NG Setup Response message to the BH PDU session between MWAB-UE and MWAB-UE-UPF for N2 interface.
Step 9: MWAB-UE-UPF forwards the NG Setup Response message to BH gNB through the BH PDU session. 
Step 10: BH gNB forwards the NG Setup Response message to MWAB-UE. 
Step 11: MWAB-UE checks the destination IP address of the message.
Step 12: MWAB-UE forwards the NG Setup Response message to MWAB-gNB.
NOTE: the interaction between MWAB-UE and MWAB-gNB is out of 3GPP scope. 
6.x.4	Impacts on services, entities and interfaces
The proposed solution is based on Rel-18 procedures but some enhancements may be needed to make it possible to support establishing backhaul link using a PDU session for N2 interface between MWAB-gNB and AMF, such as:
MWAB：
-	MWAB-UE includes MWAB-Node indication in MSG5 towards BH gNB
-	MWAB-UE sends PDU Session Establishment Request message and MWAB-gNB information to AMF
BH-gNB：
-	select AMF which supports special handling for MWAB node
-  include MWAB-Node indication in the Initial UE Message
AMF：
-	select SMF which supports special handling for MWAB node
-	preserve the first mapping of MWAB-gNB and MWAB-UE
-	preserve the second mapping of MWAB-gNB and MWAB-UE-UPF
SMF：
-	set AMF IP address and gNB IP address as source/destination IP address in the packet filter set
* * * * End of Change * * * *
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