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	Reason for change:
	In 23.737 ‘QoS with satellite backhaul’ is defined as Key Issue#5 addressing the challenges emerging in case satellite link are used for backhauling. This document identifies satellite backhauling scenarios (topologies) that could be included in Rel-17 due to the fact that they require minor changes in the Rel-17 3GPP standard.
An extensive overview of satellite (GEO and/or NGSO based) backhauling scenarios are introduced in S2-2100430. Three scenarios, in particular S1, S2 and S5* (under a single condition) proposed in S2-2100430 yield a satellite transport network with quasi-constant transit delay. This means that any change in service/feeder links to the 5G NG protocol (satellite backhaul) is masked through implementation of appropriate procedures by a satellite operator. For these three scenarios the satellite transport networks (GEO or NGSO based) are capable of providing uninterrupted N2/N3 connectivity with a quasi-constant latency.
Here, transit delay refers to the delay between the ingress and the egress points of the transport network. Quasi-constant transit delay introduced by satellite network in scenario S1, S2 and S5* in S2-2100430 accounts for latency variations that are of the same order of typical jitter on an IP line (clause 7.1.1 in TR 38.821 lists delay variations for different configurations).

Note that tThe provisioning of a satellite transport network (satellite backhaul) with quasi-constant transit delay is in chargeunder the control of satellite operators and is out of scope of 3GPP. Numerous satellite operators (see S2-2100430) agreed on the ability to provision uninterrupted N2/N3 connectivity in case of scenarios S1, S2 and S5* for both GEO or NGSO satellites.

This document aims to emphesize that (GEO or NGSO) satellite links could be used to provision stable backhaul (transport) links. To achieve uninterrupted end-to-end 5G service provisioning over satellite backhaul the existing GTP-U tunneling protocols can be used. This is proposed in the CR.  
 

	
	

	Summary of change:
	It is possible to preserve N3 connectivity in case a satellite transport network (satellite backhaul) is having a quasi-constant transit delay. In such a case the N3 remains uninterrupted irrespective of the topology of the satellite backhaling network. 

	
	

	Consequences if not approved:
	Capabilities of satellite backhauling might not optimally be exploited in Rel-17.
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	Other comments:
	[bookmark: _GoBack]This CR addresses the aspect of maintaining the conectivity over N2/N3 in case of satellite backhauling. It is recommended to combine this CR with S2-2008453 (if re-submitted and approved) that is addressing how SMF/PCF can take into account longer delays possibly caused by satellite backhauling.
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The SMF may provide a Network Instance to the UPF in FAR and/or PDR via N4 Session Establishment or N4 Modification procedures.
NOTE 1:	a Network Instance can be defined e.g. to separate IP domains, e.g. when a UPF is connected to 5G-ANs in different IP domains, overlapping UE IP addresses assigned by multiple Data Networks, transport network isolation in the same PLMN, etc.
NOTE 2:	As the SMF can provide over N2 the Network Instance it has selected for the N3 CN Tunnel Info, the 5G AN does not need to provide Network Instance to the 5GC.
The SMF determines the Network Instance based on local configuration.
The SMF may determine the Network Instance for N3 and N9 interfaces, taking into account e.g. UE location, registered PLMN ID of UE, S-NSSAI of the PDU Session.
If the backhaul between the gNB and 5GC can support quasi-constant transport delay, the latency or the routing path chosen does not cause release of the connection. 
The SMF may determine the Network Instance for N6 interface taking into account e.g. (DNN, S-NSSAI) of the PDU Session.
The SMF may determine the Network Instance for N19 interface taking into account e.g. the (DNN, S-NSSAI) identifying a 5G VN group.
NOTE 3:	As an example, the UPF can use the Network Instance included in the FAR, together with other information such as Outer header creation (IP address part) and Destination interface in the FAR, to determine the interface in UPF (e.g. VPN or Layer 2 technology) for forwarding of the traffic.
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