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1. Introduction 
This paper focuses on the aspect of the B/H links establishment and maintenance upon Handover to achieve multi-hop avoidance.

2. Text Proposal 
It is proposed to capture the following changes vs. TR 23.700-06.

[bookmark: _Toc517082226]Proposed text
 
[bookmark: _Toc157667972]6.0	Mapping of solutions to key issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of solutions to key issues
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Proposed text - ALL NEW TEXT


[bookmark: _Toc157667973]6.X	Solution #x: Establishment and maintenance of b/h link including multi-hop handling.
[bookmark: _Toc157667974]6.X.1	General
This is a Solution addressing KI#1: Architectural enhancements for the support of a MWAB, KI#2 Authorization of a MWAB and configuration of MWAB and KI#4 Efficient mobility and service continuity when served by MWAB.
[bookmark: _Toc157667975]6.X.2	Functional description
This solution aims at defining an approach to MWAB handling that avoids as much as possible impacts on deployed NG-RAN and MWAB-UE. As such it avoids using SIB approaches for multi-hop avoidance.
When a MWAB-UE is authorized to operate as MWAB, it establishes a PDU session to obtain OAM server connection for the MWAB-gNB. The OAM server provides the address(es) of the AMF(s) the MWAB-gNB shall connect to.
The MWAB-gNB then establishes the NG connection with these AMFs over a PDU session designated for the NG connectivity (the MWAB may be configured to establish separate connections for e.g. OAM, CP and UP). 
The MWAB-gNB includes in the NG SETUP REQUEST message to the AMFs that it is configured to establish NG with an indication that it is a MWAB-gNB. To be future proof to scenarios where the multi-hop support is enabled, the MWAB-gNB may also include an indication of whether it is available or not to allow another MWAB to use the NG connection to register as MWAB. The MWAB gNB may also include an indication as to whether it is mobile or fixed (to cater a scenario where the MWAB is deployed a fixed gNB). The AMF stores this information.
If a MWAB-UE attempts to register at another MWAB cell, the AMFs that receives the registration request from the MWAB-UE can decide to allow or not the multi-hop based on the received information (e.g. it may always not accept the registration, or accept the registration and allow MWAB operation e.g. if cell belongs to a fixed MWAB and maybe also taking into account the preferences of the MWAB that the AMF stored at NG set up). The MWAB-UE (again to be future proof) also can indicate in the registration request whether it is available or not to be served by a MWAB. This preference is also stored at the AMF for the UE.
When there is a N2 handover of a MWAB-UE, the AMF can indicate in the Handover Request that it is handing over a MWAB-UE and may also include the preferences indicated in the registration by the MWAB-UE stored at the AMF. If the target gNB is a MWAB-gNB, the MWAB-gNB can reject the handover based on its policy and the information received.
When there is a Xn handover of a MWAB-UE, the Source RAN node can indicate in the handover required MWAB-UE and may also include the preferences indicated in the registration by the MWAB-UE stored at the AMF.If the target gNB is a MWAB-gNB the MWAB-gNB can reject the handover based on its policy and the information received.
NOTE: 	It is assumed that the support of this in Xn case, will require the AMF to provide this information to NG-RAN in the MWAB-UE context and also a new Xn IE to be included by a gNB. Hence, for example, in a PLMN where no NG-RAN upgrade is desired to support MWABs, the MWABs can be configured to not establish Xn to other gNBs.
[bookmark: _Toc157667976]6.X.3	Procedures
6.X.3.1	MWAB NG-establishment


[bookmark: _Toc157667977]
Figure 6.x.3.2-1: MWAB NG connection establishment including additional information for MWAB
The MWAB NG establishment is augmented with additional information the AMF stores to later decide what to do for MWAB UEs that attempt to register.
6.X.3.2	MWAB-UE registration including multi-hop preferences



Figure 6.x.3.2-1: MWAB-UE registration and multi-hop handling.
The MWAB-UE of MWAB 2 attempts to register over a MWAB-gNB of MWAB 1. It indicates it is intending to act as MWAB and the MWAB multi-hop preferences if any. The AMF decides whether to allow or not the multi-hop based on the information it receives in Registration request and the sored information for the NG-AP connections.

6.X.3.3	MWAB-UE N2 handover and multi-hop handling




Figure 6.x.3.3-1: MWAB-UE N2 handover successful
In figure 6.x.3.3-1 the AMF indicates that the UE being handed over is a MWAB UE and any preferences it stores for the MWAB UE. The target RAN node is not a MWAB so it does not interpret any of this information, so the handover is successful (there is no multi-hop).



Figure 6.x.3.3-1: MWAB-UE N2 handover successful
In figure 6.x.3.3-2 the AMF indicates that the UE being handed over is a MWAB UE and any preferences it stores for the MWAB UE. The target RAN node is a MWAB and based on its policy rejects the handover. Note there is no impact on the source NG-RAN

6.X.3.4	MWAB-UE Xn handover and multi-hop handling




Figure 6.x.3.4-1: MWAB-UE N2 handover successful
In figure 6.x.3.4-1 the source NG-RAN node indicates that the UE being handed over is a MWAB UE and any preferences it stores for the MWAB UE. The target RAN node is not a MWAB, so it does not interpret any of this information, so the handover is successful (there is no multi-hop).



Figure 6.x.3.4-1: MWAB-UE Xn handover successful
In figure 6.x.3.4-2 the source NG-RAN node indicates that the UE being handed over is a MWAB UE and any preferences it stores for the MWAB UE. The target RAN node is a MWAB and based on its policy rejects the handover. Note there is impact on the source NG-RAN. If a PLMN does not desire to upgrade the NG-RAN, it can e.g. disable the Xn establishment for MWABs to prevent Xn handovers to a MWAB.

6.X.4	Impacts on services, entities, and interfaces
AMF: support handling of MWAB related information in NG-AP and in Registration messages
MWAB (new): support the indications defined above and the procedures indicated above for the NG-AP connection establishment, registration and handover and the Handover. Possibility to configure MWAB multi-hop policies.
OAM: configuration of MWAB with the AMF a MWAB can connect to, configuration of multi-hop policies in AMF and MWAB.



End of proposed text
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