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Abstract of the contribution:
This contribution proposes a new solution for QoS control at satellite backhaul scenario.
Introduction
This contribution proposes a new solution for KI#5 - QoS with satellite backhaul. In this solution, AMF can be aware of the satellite backhaul between AN and CN nodes after the non-UE associated NG Setup procedure. AMF provides the satellite backhaul related information to SMF in the PDU Session Establishment procedure. SMF derives backhaul delay based on the satellite backhaul related information and the selected UPF. SMF uses the backhaul delay for QoS parameters decision or provides it to PCF for QoS related policy decision.
2.
Proposal
The following changes are proposed to be applied to TS 23.737.
**************************************Start of 1st change*****************************************
6.X
Solution #X: QoS control for satellite backhaul scenario
6.X.1
Description

This solution applies to Key Issue 5 - QoS with satellite backhaul.
For the scenario that satellite connectivity is used as backhaul between AN and CN nodes, after the non-UE associated NG Setup procedure, AMF can be aware of the satellite connection between AN and CN nodes.

Editor's note: The non-UE associated NG Setup procedure is not changed, how can AMF be aware of the satellite backhaul is by implementation, e.g. by RAN Node ID/Name, by the supported TA(s) of AN, operator pre-configuration, etc. 
During the PDU Session Establishment procedure, based on the N2 message which carries the PDU Session Establishment Request message, AMF knows the UE access network through an AN which using the satellite backhaul. AMF performs SMF selection function and provides the satellite backhaul related information to SMF in the PDU Session Establishment procedure. 
Editor's note: The detail of the satellite backhaul related information provided by AMF to SMF is FFS. For example, it could be backhaul delay, the satellite category /identifier, RAN Node ID/Name, etc.
SMF may check the consistency of the DNN/S-NSSAI and the satellite backhaul related information, for example, if the DNN/S-NSSAI is only used for some specific low latency service that anyhow the satellite backhaul can’t meet the requirements, SMF rejects the PDU Session Establishment procedure. Otherwise, SMF takes the satellite backhaul related information into account for QoS parameters decision. If PCC is deployed, SMF provides the information about backhaul to PCF for QoS related policy decision, e.g. PCF may use the information about backhaul to decide whether a request from AF is acceptable or not.
Editor's note: Whether the information about backhaul SMF provided to PCF is the same parameter as the satellite backhaul related information SMF received from AMF is FFS.

6.X.2
Procedures

The non-UE associated NG Setup procedure as described in TS 38.413 [4], clause 8.7.1 is not changed. After this procedure, the Node level N2 interface is setup successfully, AMF is aware of the satellite connectivity between AN and the core network. 
During The PDU session establishment procedure as described in TS 23.502 [3], clause 4.3.2.2, AMF provides the satellite backhaul related information to SMF. If PCC is deployed, SMF further provides the information about backhaul to PCF for QoS related policy decision. Figure 6.X.2-2 shows the PDU session establishment procedure.
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Figure 6.X.2-1 PDU session establishment procedure
Comparing to the existing PDU Session Establishment procedure, the difference is as following:
Step3: AMF provides the satellite backhaul related information to SMF. SMF may check the consistency of the DNN/S-NSSAI and the satellite backhaul related information, for example, if the DNN/S-NSSAI is only used for some specific low latency service that anyhow the satellite backhaul can’t meet the requirements, SMF rejects the PDU Session Establishment procedure.
Step7b or Step9: SMF provides the information about backhaul to PCF.

PCF takes the information about backhaul into account for the policy decisions.
Editor's note: whether new standardized 5QI(s) should be introduced is FFS. For dynamically assigned 5QI, the CN part of the PDB may need to be provided together with other QoS characteristics of the 5QI.
6.X.3
Impacts on existing nodes and functionality
The following nodes are impacted:

AMF:

·  Provides the satellite backhaul related information to SMF in the PDU Session Establishment procedure. 
SMF:

·  Checks the consistency of the DNN/S-NSSAI and the satellite backhaul related information to decide whether proceed with the PDU Session Establishment procedure.
·  Provides the information about backhaul to PCF for QoS related policy decision.
PCF:

·  Taking the information about backhaul into account for the policy decisions.
6.X.4
Solution Evaluation

Editor's note:
This clause provides an evaluation of this solution.
**************************************End of changes*******************************************
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