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	Reason for change:
	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 we need analyse and to solve the issue.
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 serveral 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 may need to make sure whether the UP connection of the PDU session will finally have QoS limitation, i.e. whether the SMF needs to select a UPF which connects with the AN node via satellite. 
For option 1, obviously, the UP connection of the PDU session will have QoS limitation, and the QoS limitation can be estimated based on the satellite type. In this case, the SMF can use the satellite catogory received from the AMF to determine the QoS limitation as specified in the TR 23.737.
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.
For options 3 and 4, the SMF needs to consider the latency information of all GTP-U paths between the AN node and the candidate UPFs for UPF selection and forwarding the QoS limitation. If a GTP-U path over satellite is selected to support the UP connection of the PDU session, the SMF may notify the PCF of the latency information to adjust the generated PCC rules. 
In order to let the SMF to consider the latency information for UPF selection only for the options 3 and 4, it is proposed to extend the satellite category to indicate the SMF that the AN node may have UP backhaul connections over satellites. As long as the SMF receiving this indication, it first determines the candicate UPFs for the requeted S-NSSAI/DNN, then collects the packet delay of each GTP-U path between the AN node and a candicate UPF, where the the packet delay of each GTP-U path may be reported by the UPF based on GTP echo request/response mechanism.

	
	

	Summary of change:
	Adding a new clause to capture functional description of using satellite as the backhaul.

	
	

	Consequences if not approved:
	Using satellite as the backhaul is not supported.
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A NG RAN node may setup TLNAs and/or establish GTP-U paths over satellite.
If all TNLAs and all GTP-U paths of the NG RAN node are over same satellite, the NG RAN node indicates to the AMF that both CP and UP backhaul connections are over same satellite and the satellite type (i.e. GEO, MEO, LEO or other). If some GTP-U paths of a NG RAN node are over satellites, the NG RAN node indicates to the AMF that the NG RAN node has GTP-U paths over satellites. If some TNLAs of a NG RAN node are over satellites, the NG RAN node indicates to the AMF the satellite type per each TNLA.
When a UE is accessing to the 5GC, the AMF determines the satellite category as followed:
-	If the NG RAN node serving the UE indicated that its all TNLAs and all GTP-U paths are over same satellite, then the satellite category is set to "GEO", "MEO", "LEO" or "other", which indicates the type of the satellite providing the backhaul connections, i.e.
-	If the NG RAN node serving the UE indicated that it has some GTP-U paths over satellites, then the satellite category is set to "UP backhaul connections maybe over satellite".
During the PDU session establishment procedure, the AMF sends the determined satellite category to the SMF. 
If the satellite category indicates "GEO", "MEO", "LEO" or "other", the SMF can take the satellite category indicating satellite type into account to determine whether to accept the PDU Session Establishment request. The SMF may also notify the PCF of the received satellite category, so that the PCF can make an appropriate policy decision, e.g. determining approriate QoS parameters.
NOTE1:	Due to the fact that the DNN/S-NSSAI is only used for some specific low latency service, the SMF may reject the PDU session establishment request considering the satellite category.
If the satellite category indicates "UP backhaul connections maybe over satellite", the SMF/I-SMF/V-SMF may take the packet delay per each candicate UPF/I-UPF/V-UPF via N4 report procedure into account for UPF selection. After selecting an I-UPF/V-UPF, the I-SMF/V-SMF may send the packet delay for the selected I-UPF/V-UPF to the anchor SMF instead of the received satellite category. The anchor SMF then may report the packet delay for the selected I-UPF/V-UPF to the PCF, so that the PCF can make an appropriate policy decision, e.g. including alternative QoS parameters into the PCC rules.
NOTE2:	In order to collect the packet delay per each candicate UPF/I-UPF/V-UPF, the SMF may firstly obtain the candicate UPFs according to the requested DNN/S-NSSAI, and then activate per GTP-U path QoS monitoring for the candidate UPFs if the packet dely of the GTP-U path between the AN node and a candidate UPF/I-UPF/V-UPF is not available.
* * * End of changes * * * 

