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1. Introduction
This contribution provides discussions for the proposed Rel-18 WID of CT aspects of 5G system with satellite backhaul, including Stage 2 progress on 5G system with satellite backhaul, analysis on CT aspects of 5G system with satellite backhaul and the conclusion.
2. Stage 2 progress on 5G System with Satellite Backhaul
5G System with Satellite Backhaul is a Rel-18 SA WGs work item which impacts the CT WGs. The stage 2 work is to provide enhancements of the 5G System to support satellite backhaul, which includes the following work in different SA WGs:
-	The SA1 captured the necessary service requirements of 5G System with satellite backhaul in TS 22.261.
-	The SA2 is enhancing the 5GC as studied in TR 23.700-27 and specified in TS 23.501, TS 23.502 and TS 23.503 for support of 5G System with satellite backhaul; and
SA2 has reached conclusions on 5G System with satellite backhaul, as documented in TR 23.700-27 clause 8.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Accordingly, SA2 WID on 5G System with Satellite Backhaul (SP-220808) is approved in SA#97E with the following objectives:
-	Support of PCC/QoS control enhancement considering dynamic satellite backhaul and satellite backhaul information exposure based on the conclusion for KI#1 in TR 23.700-27;
-	Support of satellite Edge Computing via UPF on-board based on the conclusion for KI#2 in TR 23.700-27;
-	Support of local data switching via UPF on-board based on the conclusion for KI#3 in TR 23.700-27.
3. Analysis on CT aspects of 5G System with Satellite Backhaul
Table 1 shows the mapping between current conclusion in SA2 TR 23.700-27 and CT work to be done.
Table 1: Mapping of conclusion in TR 23.700-27 to CT work
	Current conclusions in TR 23.700-27
	Correponding CT aspects
	TS 
/ CT WG(s)

	KI#1: PCC/QoS control enhancement considering dynamic satellite backhaul
	
	

	For the determination of packet delivery latency of the satellite backhaul on the UP path, following conclusions are proposed:
-	The PCF may determine the packet delivery latency on N3 interface, if it detects dynamic satellite backhaul is used to serve the PDU session. The PCF can determine the N3 latency based on configuration or by using QoS monitoring triggered by PCF or estimate the N3 latency based on the received satellite backhaul category (LEO, GEO, etc);
-	The SMF activates the QoS monitoring to measure the packet delivery latency on N3 interface according to the PCC rule;
-	The measured delay can be used by PCF for policy control, and can be considered for UPF selection (e.g. when the different types of backhaul network can be used in CP and UP).
For exposure of backhaul information to the AF, there are solutions #1, #2, #3, following conclusions are proposed:
-	The PCF can report packet delivery latency to the AF using existing QoS monitoring solution;
-	The AF can request the PCF to report the packet delivery latency using existing QoS monitoring solution.
The reporting of the satellite backhaul category and the observed backhaul delay to CHF as proposed in Solution #1 can be supported but this is to be determined by SA5.
NOTE:	Packet out-of-order related evaluation and conclusion are left for further discussion.
	-	Update to SMF service and PCF service to transfer dynamic satellite backhaul indication.
-	Update to QoS monitoring mechanism to support N3 latency monitoring, including updates to session management policy control service, UPF service and N4 interface.
-	Add new information (i.e. the measured N3 latency) used by PCF to make policy decision.
-	Possible impacts on the PCF services and NEF services to allow the AF to request packet delivery latency on N3 interface.
	29.502 / CT4
29.512 / CT3
29.244 / CT4
29.522 / CT3
29.514 / CT3
29.564 / CT4

	[bookmark: _Hlk117695145]KI#2: Support of Satellite Edge Computing via UPF on board
	
	

	On-board PSA UPF or ULCL/BP/local PSA UPF selection is performed as following:
-	The SMF determines DNAI based on local configuration and GEO satellite ID received from AMF. SMF performs UPF selection considering the DNAI.
NOTE 1:	It's assumed that a DNAI value is assigned for each GEO satellite ID by the operator. SMF is local configured with mapping relationship between DNAI and GEO satellite ID.
NOTE 2:	The selected On-board UPF can be inserted as ULCL/BP/L-PSA reusing existing ULCL/BP insertion procedures defined in TS 23.502 [3] or TS 23.548 [6]
For Distributed Anchor Point and multiple PDU Sessions connectivity models:
-	Based on GEO satellite backhaul category from AMF, UE PCF may determine and update URSP rule including a appropriate DNN/S-NSSAI for services that allowed to access the services on GEO satellite.
	-	Update to SMF service to transfer GEO satellite ID.
-	Update to UE Policy Control service to transfer satellite backhaul category.
	29.502 / CT4
29.525 / CT3

	KI#3: Support of Local Data Switching via UPF on-board
	
	

	2. On-board PSA UPF or ULCL/BP/local UPF selection is performed as following (Same mechanism can be reused to KI#2):
-	For each GEO satellite ID, a DNAI value is assigned by the operator. SMF is configured with DNAI corresponding to each GEO satellite ID. The SMF determines DNAI based on the configuration and GEO satellite ID received from AMF.
-	On-board UPF selection is done based on the DNAI as current UPF selection defined in TS 23.501 [2] and TS 23.502 [3].
NOTE:	The latency optimisation that can be gained by inter-satellite N19 between UPFs on different GEO satellites depends on the distance between the satellites that can be substantial, depending on the number of deployed satellites.
	-	(Same as KI#2) Update to SMF service to transfer GEO satellite ID.
	29.502 / CT4

	3. URSP configuration:
For on-board UPF acting as PSA case:
-	A combination of DNN/S-NSSAI is assigned by the operator to the services deployed on GEO satellite. Based on GEO satellite backhaul category from AMF, PCF determines URSP rule including the DNN/S-NSSAI for such services. PCF sends the URSP rules to UEs allowed to access the services on GEO satellite. (Same mechanism can be reused to KI#2)
	-	(Same as KI#2) Update to UE Policy Control service to transfer satellite backhaul category.
	29.525 / CT3

	4. User plane configuration:
-	For the on-board UPF acting as a PSA case, SMF creates N4 rules on the on-board UPF to enable local data switching as following:
-	Based on pre-configuration, the SMF establishes the N19 tunnel between the two UPFs and corresponding UPF-level N4 rules to support local data switch. The IP address(es) in UPF address pools are utilized in the UPF-level N4 session to detect UE-to-UE communication packets which are sent to pre-configured N19 for local data switch.
-	For on-board UPF acting as ULCL/BP/local PSA case:
-	SMF determines to activate local data switching for UEs based on:
1) AF request including IPs/DNNs of UEs which require UE-to-UE communications, which will re-uses an existing NEF API and no impacts are foreseen; or 
2) Target IP reported by on-ground PSA UPF as current reporting mechanism defined in TS 23.501 [1].
-  SMF configures Local PSA(s) based on the IP address(es) of target UEs, then UE-to-UE communication packets are detected and sent to the internal interface and optional N19 for local data switch. The local data forwarding rules on L-PSA can be configured based on 5GVN user plane handing mechanism.
-  SMF configures UL-CL/BP to route data traffic toward the L-PSA.
	-	Possible impacts to N4 interface.
	29.244 / CT4



4. Conclusion
Based on Stage 2 progress on 5G System with Satellite Backhaul and the analytics on the corresponding CT aspects, it is proposed to review the proposed Rel-18 WID of CT aspects of 5G System with Satellite Backhaul for approval.
