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******************** 1st Change ********************
[bookmark: _Toc83212393][bookmark: _Toc83212415][bookmark: _Toc75344709]5.X	Support for integrating satellite backhaul into 5GS
5.x.1	 General
This clause describes the specific aspects for satellite backhaul.

5.x.1	 Reporting of satellite backhaul to SMF
If the AMF is aware that a satellite backhaul with long delay is used towards 5G AN, the AMF may report this to SMF as part of the PDU Session establishment procedure as described in clause 4.3.2 of TS 23.502 [3]. If AMF is aware that satellite backhaul category changes (e.g. at handover), the AMF reports the current satellite backhaul category and indicates the satellite backhaul category change to SMF.
Satellite backhaul category refers to the type of the satellite (i.e. GEO, MEO, LEO or OTHERSAT) used in the backhaul. Only a single backhaul category can be indicated.
NOTE:	It is assumed that the AMF can determine the Satellite backhaul category for the notification to the SMF based on local configuration, e.g. based on Global RAN Node IDs associated with satellite backhaul.
If the AMF is aware that a 5G AN node is able to use a satellite backhaul involving multi-hops of ISL or multi-types of satellite backhauls (e.g., using both GEO and LEO satellites to provide UP backhaul connections), the AMF may additionally indicate dynamical satellite backhaul to the SMF during the PDU Session establishment procedure as specified in clause 4.3.2.2 of TS 23.502 [3].
NOTE 2:	It is assumed that the AMF can determine dynamical satellite backhaul being in use based on local configuration, e.g. based on Global RAN Node IDs associated with satellite backhaul.

5.x.3	QoS monitoring for detecting packet delay over N3 interface
The QoS Monitoring is applied for packet delay measurement over N3 interface if dynamical satellite backhaul is in use.
During SM Policy Association Establishment or SM Policy Association Modification procedure, if a PCF receives dynamical satellite backhaul indication from the SMF, the PCF may generate the authorized QoS Monitoring policy to measure the packet delay over GTP-U path of the PDU session. 
The SMF can request to activate QoS monitoring for the GTP-U path(s) between all candicate PSA UPF(s) of the PDU session and the 5G AN based on the QoS Monitoring policy as specified in clause 5.33.3.3. The SMF may take the packet delay between each candidate PSA UPF and the 5G AN into account to determine the PSA UPF of the PDU session. After determining the PSA UPF of the PDU session, the SMF reports the detected packet delay between the PSA UPF and the 5G AN to the PCF. 
The PCF may report the detected packet delay over N3 interface and/or satellite backhaul category to the AF based on AF request. 

5.x.4	Support of satellite edge computing service
Satellite edge computing service requires deploying UPF and edge computing services on satellites. Each UPF on the satellite providing edge computing service is configured to serve a specific DNAI. SMF is locally configured with the mapping between the DNAI and satellite ID. In this release, satellite edge computing service is only provided by GEO satellite.
When the SMF decides to provide satellite edge computing service, it first determines the DNAI based on the satellite ID received from the AMF, then selects the UPF on the satellite based on the DNAI as specified in clause 6.3.3.3. The SMF activate satellite edge computing as defined in TS 23.548 [6]. The AMF determines the satellite ID and sends it to the SMF during the PDU Session establishment procedure as specified in clause 4.3.2.2 of TS 23.502 [3].
NOTE:	It is assumed that the AMF can determine the GEO satellite ID based on local configuration, e.g. based on Global RAN Node IDs associated with satellite backhaul.

5.x.5	Support of local data switching via UPF on GEO satellite
Local data switching is applied to exchange user data between UEs via UPF directly to reduce end to end latency for communication if the UEs are served by a UPF(s) on GEO satellite. 
For UEs which have established PDU sessions towards same DNNs and slices for a 5G VN, if they are served by satellite backhauls provided by GEO satellite(s), the SMF may decide to activate local data switching for the 5G VN communication. The SMF selects UPF onboard the GEO satellite(s) providing backhaul service to enable local data switching. There are two cases of activating local data switching via UPF onboard:
-	UPF onboard acting as a PSA:
-	Based on pre-configuration, the SMF establishes a N19 tunnel between two UPFs and corresponding UPF-level N4 rules to support local data switching;
-	After selecting UPF onboard to act as the PSA, the SMF allocates UE IP address from the IP address pool associated with the UPF; 
-	The IP address(es) in UPF address pools are utilized in the UPF-level N4 session to detect UE-to-UE communication packets; 
-	The UE-to-UE communication packets are routed internally by the PSA or sent to pre-configured N19 tunnel.
-	UPF onboard acting as a UL-CL/BP + additional PSA:
-	Based on AF request including IPs/DNNs of UEs requiring UE-to-UE communications or destination IP address of a communication packet reported by on-ground PSA UPF, the SMF may determine to insert a UL-CL/BP + additional PSA to enable local data switching;
-	SMF configures UL-CL/BP to route data traffic towards the additional PSA;
-	The SMF establishes a N19 tunnel between two addition PSAs if the UEs in a communication are served by different UPFs;
-	SMF configures the addition PSA to route UE-to-UE communication packets internally or send them to the N19 tunnel as specified in clause 5.29.4.


******************** 2nd Change ********************

[bookmark: _Toc114665248]5.8.2.15	Reporting of satellite backhaul to SMFVoid
If the AMF is aware that a satellite backhaul with long delay is used towards 5G AN, the AMF may report this to SMF as part of the PDU Session establishment procedure as described in clause 4.3.2 of TS 23.502 [3]. If AMF is aware that satellite backhaul category changes (e.g. at handover), the AMF reports the current satellite backhaul category and indicates the satellite backhaul category change to SMF.
Satellite backhaul category refers to the type of the satellite (i.e. GEO, MEO, LEO or OTHERSAT) used in the backhaul. Only a single backhaul category can be indicated.
NOTE:	It is assumed that the AMF can determine the Satellite backhaul category for the notification to the SMF based on local configuration, e.g. based on Global RAN Node IDs associated with satellite backhaul.

******************** 3rd Change ********************

[bookmark: _Toc20150215][bookmark: _Toc27847023][bookmark: _Toc36188155][bookmark: _Toc45184066][bookmark: _Toc47342908][bookmark: _Toc51769610][bookmark: _Toc114665681]6.3.3	User Plane Function Selection
[bookmark: _Toc20150216][bookmark: _Toc27847024][bookmark: _Toc36188156][bookmark: _Toc45184067][bookmark: _Toc47342909][bookmark: _Toc51769611][bookmark: _Toc114665682]6.3.3.1	Overview
The selection and reselection of the UPF are performed by the SMF by considering UPF deployment scenarios such as centrally located UPF and distributed UPF located close to or at the Access Network site. The selection of the UPF shall also enable deployment of UPF with different capabilities, e.g. UPFs supporting no or a subset of optional functionalities.
For home routed roaming case, the UPF(s) in home PLMN is selected by SMF(s) in HPLMN, and the UPF(s) in the VPLMN is selected by SMF(s) in VPLMN. The exact set of parameters used for the selection mechanism is deployment specific and controlled by the operator configuration.
The UPF selection involves:
-	a step of SMF Provisioning of available UPF(s). This step may take place while there is no PDU Session to establish and may be followed by N4 Node Level procedures defined in clause 4.4.3 of TS 23.502 [3] where the UPF and the SMF may exchange information such as the support of optional functionalities and capabilities.
-	A step of selection of an UPF for a particular PDU Session; it is followed by N4 session management procedures defined in clause 4.4.1 of TS 23.502 [3].
For the satellite backhaul case, the UPF selection principles are specified in clause 5.x.

******************** End of Change ********************
