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Abstract of the contribution: This contribution proposes to analyse how to enable QoS limitation awared UPF selection.
1 Discussion
According to the conclusion for KI#5, solution 11 is considered as the baseline to enable QoS control in the case of satellite as the backhaul. However, some issues remains unclear as described in the conclusion, i.e. “Whether and when QoS limitation defined in Solution #11 needs to be considered for UPF selection may be discussed in the normative work. ”, so this paper tries to analyse and solve the issue.
1.1	QoS limitation awared UPF selection
As specified in solution 11 in the TR 23.737, QoS limitation mainly indicates the latency information of a UP connection. QoS limitation awared UPF selection means that a SMF takes QoS limitation of the UP connection into account to select an appropriate UPF.
In the solution 11, the QoS limitation is designed to be determined per UPF interface, i.e. all UP connections connect to a UPF interface have same QoS limitation, which requires that each UPF interface can only have connections with same type of satellites. However, considering there exist earth gateways between satellites and the UPF as depicted in the following figure, such network topology can not be guaranteed.


Observation 1: QoS limitation can not be determined per UPF interface as a UPF interface may have connections with gNBs over different satellites, e.g., on different altitude.
Therefore, the QoS limitation of a UP connection between an AN node and a UPF should be detected per GTP-U path, i.e. for each UPF connect with AN nodes via satellite, it has to measure the packet delivery delay for the UP connections over the satellite. Existing each request/response mechanism can be used to archieve this.
Only when the SMF knows the packet delivery delay between the AN node serving the UE and each candidate UPF, QoS limitation awared UPF selection makes sense.
Proposal 1: The QoS limitation of a UP connection should be detected per GTP-U path between an AN node and a UPF.
1.2	When to activate QoS limitation awared UPF selection
As QoS limitation awared UPF selection requires a SMF to take the the packet delivery delay between the AN node serving the UE and each candidate UPF to perform UPF selection, it shall not be a general procedure but only applied to the case where the UP connection of a PDU session to be established may have QoS limitation. 
Therefore, it is necessary for the SMF to know whether the UP connection of a PDU session to be established has QoS limitation. Depending on the deployment of a gNB using satellite backhaul, there are different ways to let the SMF know that.
There are serveral deployment options to use satellite as the backhual as specified in solution 11 in the TR 23.737:
1. Both CP and UP backhual connections of a AN node are over same satellite;
2. Only CP backhaul connections of an AN node are over satellite(s);
3. Only UP backhaul connections of an AN node are over satellite(s)
4. CP and UP backhaul connections of an AN node are over different satellites
When a UE is accessing to the 5GC via an AN node which may has UP backhaul connections over satellite(s), for any PDU session to be established by the UE, the SMF/PCF may need to make sure whether the UP connection of the PDU session has QoS limitation (to determine appropirate QoS parameters), i.e. whether the SMF selects a UPF connecting with the AN node via satellite.
For option 1, obviously, the UP connection of the PDU session has QoS limitation, and the QoS limitation can be estimated based on the satellite type (GEO, MEO, LEO, others) indicated by RAN node. In this case, PCF can take the satellite type into account to make policy decision, and then QoS limitation awared UPF selection is not necessary.
Proposal 2: If backhual connections of a AN node are over same satellite, the AN node should indicate the satellite type to the 5GC for policy decision. QoS limitation awared UPF selection is not needed in this case.
For option 2, obviously, the UP connection of the PDU session has no QoS limitation, and then no enhancement is required for UPF selection and policy decision. 
Proposal 3: If only CP backhual connections of a AN node are over satellite(s), there is no impact on UPF selection and policy decision.
For options 3 and 4, the AN node has hybrid backhauls towards 5GC, the UP connection of the PDU session to be established may have QoS limitation, thus QoS limitation awared UPF selection is needed. In order to let the SMF know the UP connection of the PDU session to be established may have QoS limitation, it is proposed to send a indication from RAN to the 5GC.
Proposal 4: If a AN node has hybrid backhauls, the AN node should indicate this to the 5GC, so that the SMF can activate QoS limitation awared UPF selection.
When a SMF knows the UP connection of the PDU session to be established have QoS limitation, it may notify the PCF of the QoS limitation, so that the PCF can make an appropriate policy decision.
Proposal 5: The PCF can take the QoS limitation of the UP connection of the PDU session to be established into account to make an appropriate policy decision.
Proposal
It is proposed to adopt following proposals as the way forward to enable QoS limitation awared UPF selection and approve the LS to RAN3.  
Proposal 1: The QoS limitation of a UP connection should be detected per GTP-U path between an AN node and a UPF.
Proposal 2: If backhual connections of a AN node are over same satellite, the AN node should indicate the satellite type to the 5GC for policy decision. QoS limitation awared UPF selection is not needed in this case.
Proposal 3: If only CP backhual connections of a AN node are over satellite(s), there is no impact on UPF selection and policy decision.
Proposal 4: If a AN node has hybrid backhauls, the AN node should indicate this to the 5GC, so that the SMF can activate QoS limitation awared UPF selection.
Proposal 5: The PCF can take the QoS limitation of the UP connection of the PDU session to be established into account to make an appropriate policy decision.
Proposal 6: send an LS to ask RAN3 to send the satellite type from RAN to the 5GC when backhual connections of a AN node are over same satellite, to notify the 5GC that satellite backhaul maybe used on UP connection when a AN node has hybrid backhauls.
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