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1. Introduction
This pCR proposes a new solution for key issue#1 of FS_VMR_Ph2, which focuses on the following aspects:
-	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.
2. Discussion
According to the following architecture for MWAB and the descriptions of architecture assumptions, the MWAB-gNB's N2/N3 and OAM access are over the IP connectivity provided by the PDU sessions(s) of the MWAB-UE. 


[bookmark: _CRFigureD_31]Figure 2-1: Non-Roaming MWAB architecture for 5GS
The PDU sessions(s) of the MWAB-UE can be separated to different usages:
-	Connection with OAM server over IP connectivity provided by the PDU session of MWAB-UE
-	N2 interface with AMF over the IP connectivity provided by the PDU session of MWAB-UE
-	N3 interface with UPF over the IP connectivity provided by the PDU session of MWAB-UE
The following descriptions elaborate the above different usages.
2.1 Connection with OAM server over PDU session
A MWAB registers with a PLMN and if authorized to operate as MWAB, it establishes a dedicated PDU session for the OAM traffic. The existing mechanism to access the OAM server can be reused.
2.2 N2 connection over BH PDU session
For the N2 connection establishment, the AMF address is generally pre-configured in a gNB based on the network topology so that the NGAP setup is initiated by the gNB. Then the AMF capability and the configuration of gNB can be exchanged via the N2 message during N2 connection establishment. 
[image: ]
Figure 2.2-1: N2 connection over BH PDU session
For the MWAB, once the OAM access is achieved via PDU session, the address of AMF(s) for the MWAB-gNB to connect to can be configured by OAM. 
Once the AMF addresses are configured, the BH PDU session’s PSA routes the N2 message between the MWAB-gNB and AMF based on the IP address. 
[bookmark: _Hlk159847835]The MWAB-UE is configured dedicated DNN/S-NSSAI for the PDU session for backhaul link to the OAM server or the AMF provides it when the MWAB-UE attempts to establish the PDU session in the slice where the OAM service is (e.g. a default DNN/S-NSSAI can be used). 
The OAM server may configure additional information for N2 or N3 connectivity,. The MWAB-UE requests the establishment of any additional BH PDU sessions based on the requested access from MWAB-gNB, e.g. matching the request destination and the Location Configuration or URSP. The N2 connection is established on a BH PDU sessions as per the received configuration.
2.3 N3 connection over BH PDU session
Compared to the N2 connection over BH PDU session, the N3 connection is the user plane which routes the traffic data of the normal UE. 
Whether MWAB-gNB's N2/N3 share the same PDU session should be considered. For example, when the PDU session providing IP connectivity to the AMF is established, the same PDU session may be also used to provide IP connectivity to connect with the N3 UPF.
Based on the above discussions, this contribution proposes a new solution for Key Issue#1.
2. Text Proposal
[bookmark: _Toc519004414]It is proposed to capture the following changes in TR 23.700-06.
[bookmark: _Toc93486476][bookmark: _Toc97151679][bookmark: _Toc100980632][bookmark: _Toc104389998][bookmark: _Toc112738463][bookmark: _Toc119960824][bookmark: _Hlk155088395]* * * * First change * * * *
[bookmark: _Toc157515659]6.0	Mapping of solutions to key issues
Editor's note:	This clause describes the mapping between solutions and key issues.
	
	Key Issues

	Solutions
	Key issue#1
	
	
	

	Solution #Y: MWAB architecture and procedures
	X
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



* * * * Second change * * * *
[bookmark: _Toc157515660]6.X	Solution #Y: MWAB architecture and procedures
[bookmark: _Toc157515661]6.X.1	General
The solution provides methods for architectural enhancements for the support of a MWAB, which is based on the support of MWAB architecture as specified in clause 4.1 with the following high-level descriptions according to the different usages of PDU sessions(s) of the MWAB-UE:
-	Connection with OAM server over IP connectivity provided by the PDU session of MWAB-UE.
-	N2 interface with AMF over the IP connectivity provided by the PDU session of MWAB-UE.
-	N3 interface with UPF over the IP connectivity provided by the PDU session of MWAB-UE.
[bookmark: _Toc157515662]6.X.2	Functional descriptions
[bookmark: _Toc157515663]6.X.2.1 Connection with OAM server over PDU session
When a PDU session is used for the MWAB to access the OAM server, the MWAB-UE establishes a dedicated PDU session for the OAM traffic. Additionally, the OAM server address can be configured per PLMN ID, the MWAB selects the OAM server address of the respective PLMN ID for which it wants to act as NG-RAN.
The MWAB-UE is configured dedicated DNN/S-NSSAI for the PDU session for backhaul link to the OAM server, or the AMF provides it when the MWAB-UE attempts to establish the PDU session in the slice where the OAM service is (e.g a default DNN/S-NSSAI can be used).
The MWAB-gNB accesses the OAM server and the OAM server can then configure the MWAB-gNB additional information for N2 or N3 connectivity. The MWAB-gNB requests the establishment of the N2 or N3 based on the configuration, which may trigger establishment of additional BH PDU sessions by the MWAB-UE, e.g. based on Location Configuration or URSP rules. The N2/N3 connection is established on a BH PDU sessions as per the received configuration.
6.X.2.2 N2 connection over BH PDU session
The N2 connection with AMF for the MWAB-gNB: 
-	The BH PDU session’s PSA routes the N2 message between the MWAB-gNB and AMF based on the IP address. 
-	The N2 connection with AMF set over BH PDU session is described in the Figure 6.X.2.2-1.
-	The MWAB-UE is configured with dedicated DNN/S-NSSAI for the PDU session for backhaul link to be used by the MWAB-gNB. When MWAB-UE establishes the PDU session to access the OAM server, the address of the AMF(s) for the MWAB-gNB to connect to can be configured by the OAM based on MWAB’s location.
NOTE:	Considering the mobility of MWAB-gNB, the AMF change may happen because of the regional deployment of AMF. the N2 connection change during MWAB-gNB mobility will be co-ordinated with the mobility aspects of key issue#4.
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Figure 6.X.2.2-1: N2 connection over BH PDU session
6.X.2.3 N3 connection over BH PDU session
The MWAB-gNB's N2/N3 may share the same PDU session. When the PDU session providing IP connectivity to the AMF is established, a single PDU session may be used to provide IP connectivity to connect with the N3 UPF.
If different BH PDU sessions are used for MWAB-gNB’s N2/N3 with the AMF/UPF, the MWAB-UE may be configured with dedicated DNN/S-NSSAI for the PDU session for N3 backhaul link, or have corresponding URSP rules configured.
6.X.2.4 Xn connection over BH PDU session
The MWAB-gNB's Xn, if enabled based on configuration by OAM, may share the same PDU session of N2/N3 or different PDU session. When the respective PDU session providing IP connectivity is established, IP connectivity is also used to connect with the another NG-RAN (using the Xn interface).
Editor’s Note:	It is FFS whether or not to support Xn connection over BH PDU Session. 
6.x.2.5 Handling of NG establishment with respect to the topic of multi-hop handling
Editor’s Note:	It is FFS whether or not the multi-hop handling between the MWAB-UE and the NG-RAN will be considered in this release. That may need the coordination with RAN WG3. 
6.X.3	Procedures
6.X.3.1 Connection with OAM server over PDU session
The MWAB-UE may be configured dedicated DNN/S-NSSAI for the PDU session for backhaul link to the OAM server (e.g. Local Configuration or URSP rules) or network serving the MWAB-UE may determine a default DNN/S-NSSAI for it based on subscription.
6.X.3.2 N2 connection over BH PDU session
The N2 message routing over BH PDU session is described in the Figure 6.X.3.2-1.
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Figure 6.X.3.2-1: N2 message routing over BH PDU session
1. When MWAB-UE establishes the PDU session to access the OAM server, the address(es)of the AMF(s) for the MWAB-gNB to connect to can be configured by the OAM based on MWAB’s location.
Editor's Note:	Details of the OAM configuration, e.g., whether one configuring the operation as a gNB in the BH-PLMN and one for getting configuration for N2/N3, is FFS.
2. The MWAB-gNB requests the connection towards the AMF(s) for N2 backhaul link via the interface with the MWAB-UE, and this triggers the establishment of a PDU session with a dedicated DNN/S-NSSAI based on Local Configuration or URSP rules of the MWAB-UE.
3. The MWAB generates the UL N2 message (e.g. NG SETUP REQUEST message) whose source IP address is the IP address associated with the N2 connection provided by the of MWAB-UE and destination IP address is the AMF address.
4. The UL N2 message as the UL traffic is routed to the PSA of the BH PDU session.
5. The PSA of the BH PDU session routes the N2 message to the AMF.
6. The AMF generates the DL N2 message (e.g. NG SETUP RESPONSE message) whose source IP address is the AMF address and destination IP address is the IP address of MWAB-UE.
7. The DL N2 message is routed to the PSA of the BH PDU session.
8. The PSA of the BH PDU session routes the DL N2 message to the MWAB.

6.X.3.3 N3 connection over BH PDU session
MWAB-gNB and UPF interacts with UL/DL NG-U Information in the session management procedures defined in clause 4.3 of TS 23.502. Compared with the N2 connection over BH PDU session, the N3 connection is the user plane which routes the traffic data of the normal UE. The N3 message routing over BH PDU session is similar as the Figure 6.X.3.2-1, i.e., the MWAB-UE UPF routes the payload regarding N3 as per the IP address. 
6.X.3.4 Xn connection over BH PDU session
Similar to the N3 connection over BH PDU session, the Xn connection is the user plane which routes the traffic from MWAB-gNB to another NG-RAN. The Xn message routing over BH PDU session is similar as the Figure 6.X.3.2-1.

6.X.3.5 	Alternative handling of N2 transmission by using dedicated IP address for MWAB-gNB
Editor's Note:	The additions proposed by this clause need further discussion. 
There might be following additional treatment for MWAB-gNB IP address on top of the procedure in clause 6.X.3.2: 
-	Step 1: OAM may also configure MWAB with MWAB-gNB IP address, which is used to establish N2 interface with the AMF. MWAB-gNB may use the configured IP address to interact with AMF regarding N2. 
-	before Step 3: MWAB-UE triggers PDU session modification procedure for the BH PDU session, which includes a new packet filter set with AMF IP address and MWAB-gNB IP address. Based on it, MWAB-UE SMF sets AMF IP address and MWAB-gNB IP address as source/destination IP address in the packet filter set for MWAB-UE UPF.
[bookmark: _Toc157515664]6.X.4	Impacts on services, entities, and interfaces
MWAB: 
-	may be configured with dedicated DNN/S-NSSAI for the PDU session for backhaul link.
-	OAM configures MWAB-gNB with the PDUs session information to be used for the N2/N3
-	MWAB-gNB triggers PDU sessions establishment for the BH link based on obtained configuration and uses related address(es) for N2/N3, OAM interactions
-	the address of the AMF for the MWAB-gNB to connect to can be configured by the OAM based on MWAB’s location.
OAM
-	Configuration of MWAB with BH PDU sessions information and AMF address information (and other information related to MWAB-gNB operation
* * * * End of changes * * * *
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