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Abstract of the contribution: This contribution proposes the update for the solution#7 for supporting of Local Data Switching via UPF on board. 
1 Discussion
In the last meeting, solution for KI#3 that support of Local Data Switching via UPF on board was approved. The following EN needs to be solved: 

Editor's note:
How the SMF selects an I-UPF on-board which has connection with the gNB serving the UE is FFS.

Editor's note:
How the SMF generates such PDR and FAR for enabling local data switching is FFS.

For the first EN, the connectable gNB ID list or gNB IP range is proposed to be configured in the UPF profile. The SMF can utilize the NRF to obtain the I-UPF profile(s) that includes the list of connectable gNB ID or gNB IP range. By comparing the list of connectable gNB ID with the gNB ID of the current satellite connection or comparing the list of connectable gNB IP range with AN tunnel information of the current satellite connection , the SMF can determine the I-UPF on-board which has connection with the the gNB serving the UE.
For the second EN, the methods of the SMF generates the PDR and FAR for enabling local data switching is proposed. 
2 Proposal
It is proposed to update the solution#7 of the TR 23.700-27.
******************** 1st Change ********************
6.7
Solution for KI#3: Support of Local Data Switching via UPF on board
6.7.1
Description

As specified in TS 23.501 [2], for UEs belong to the same enterprise or organization, and if they belong to the same 5G VN group, 5G LAN-type services can be applied among them.

For UEs in a communication that are served by satellite backhaul, if local data switching via UPF on-board can be enabled, then the communication path between two UEs can be significantly shorten by avoiding using ISL and feeder link on the way towards the PSA on the ground. If some UEs are served by satellite backhaul and if they are closing to each other, local data switching via a UPF on-board for system efficiency and QoE improvement can be achieved as shown in the Figure 6.7.1-1. If UEs are served by different satellites, in order to enable the local data switching between them, N19 forwarding between UPFs on-board should be supported as shown in the Figure 6.7.1-2. The UPF on-board can be configured to send usage report for traffic subject to local data switching to the SMF on the ground.
NOTE:
It is assumed that two UEs are served by same SMF while enabling local data switching, and for data subject to local data switching, same QoS treatment is applied on both UE sides.
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Figure 6.7.1-1: Local Data Switching via a UPF on-board
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Figure 6.7.1-2: Local Data Switching via multiple UPFs on-board

The possible interactions via the satellite backhaul between UEs are shown in the Figure 6.7.1-3. The Local Data Switching via a UPF on-board is shown as the blue line. The Local Data Switching via multiple UPFs on-board is shown as the red line. The Local Data Switching via the PSA UPF is shown as the green line.
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Figure 6.7.1-3: Local Data Switching via multiple UPFs on-board
In order to reduce end to end delay comparing with existing 5G LAN local switch at PSA on the ground, the method of how the UPF on-board can be selected by the SMF to support the 5G LAN-type services needs to be achieved.
6.7.2
Procedures

Figure 6.7.2-1 shows the procedure of the PDU session establishment between UEs served by the UPF on-board in a communication.
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Figure 6.7.2-1: PDU session establishment between UEs served by the UPF on-board.

0.
During the procedure of NG setup, the gNB may inform the AMF of satellite backhaul information and the gNB ID.
1.
UE1 initiates the PDU Session Establishment procedure by invoking the PDU Session Establishment Request (DNN, S-NSSAI, PDU Session Type) as specified in clause 4.3.2.2 of TS 23.502 [3].

2.
If the DNN/S-NSSAI obtained from the AMF is associated with a 5G VN group, a dedicated SMF is to be selected as specified in clause 5.29.3 of TS 23.501 [2]. The SMF retrieves the UE subscription information from the UDM (which may optionally include the VN group ID).


If the AMF is aware that the serving gNB uses satellite backhaul UP connections, the AMF may invoke Nsmf_PDUSession_CreateSMContext Request to send satellite backhaul information and the gNB ID.

3.
Based on the DNN and backhaul information, the SMF determines whether to insert an I-UPF on-board to activate local data switching.

NOTE:
If there are no other PDU sessions established over satellite backhaul for this VN group, the SMF may decide to not select an I-UPF on-board to enable local data switching.

4.
The SMF selects the PSA UPF on the ground and possibly a I-UPF on-board.

5.
The PDU session is established for UE1.

6.
UE2 initiates the PDU Session Establishment procedure by invoking the PDU Session Establishment Request (DNN, S-NSSAI, PDU Session Type) as specified in clause 4.3.2.2 of TS 23.502 [3].

7.
If the DNN/S-NSSAI obtained from the AMF is associated with a 5G VN group, a dedicated SMF is to be selected as specified in clause 5.29.3 of TS 23.501 [2]. The SMF retrieves the UE subscription information from the UDM (which may optionally include the VN group ID).


If the AMF is aware that the serving gNB uses satellite backhaul UP connections, the AMF may invoke Nsmf_PDUSession_CreateSMContext Request to send satellite backhaul information and the gNB ID.

8.
Based on the DNN and backhaul information and existing PDU sessions for the VN group, the SMF determines to insert an I-UPF on-board to activate local data switching.

9.
The SMF selects the PSA UPF on the ground and an I-UPF on-board.
The SMF may utilize the NRF to obtain the I-UPF profile(s), or, the SMF may obtain the I-UPF profile(s) from the UPFs associated with the DNN by via N4 Node Level Procedure, e.g. N4 report procedure, where each I-UPF profile includes one or more gNB IDs/IPs that the I-UPF currently connects. Based on the UPF profile and the gNB ID received from AMF, the SMF determines the I-UPF on-board.

10.
The SMF confirms to initiate the N4 Session Establishment including the PDR and FAR to the I-UPF on-board serving the PDU session 2 to enable local data switching. If both of UE1 and UE2 are served by satellite backhaul via the same GEO UPF1 on-board, the SMF will enable local switch via UPF1 on board the GEO satellite. If the UE1 and UE2 are served by satellite backhaul via different GEO UPFs on-board, the SMF will establish N19 tunnels between GEO UPFs on-board to enable local data switching.


The PDR and FAR indicates that, all UL traffic towards group members (identified by destination IP addresses) served by UPF(s) on-board will be forwarded via I-UPF to the gNB or other I-UPFs, and all DL traffic towards this UE (identified by the destination IP address) will be forwarded to the gNB via N3 tunnel.

To enable unicast traffic forwarding in a UPF, the following applies:

-
The SMF provides for each 5G VN group member's N4 Session (i.e. N4 Session corresponding to PDU Session) the following N4 rules that enable the processing of packets received from this UE.

-
in order to detect the traffic, a PDR containing Source Interface set to "access side", and CN Tunnel Information set to PDU Session tunnel header (i.e. N3 or N9 GTP-U F-TEID); and

-
in order to forward the traffic, a FAR containing Destination Interface set to "5G VN internal".
-
The SMF provides for each 5G VN group member's N4 Session (i.e. N4 session corresponding to PDU Session) the following N4 rules that enable the processing of packets towards this UE.

-
in order to detect the traffic, a PDR containing Source Interface set to "5G VN internal", and Destination Address set to the IP/MAC address (es) of this 5G VN group member; and

-
in order to forward the traffic, a FAR containing Outer Header Creation indicating the N3/N9 tunnel information, and Destination Interface set "access side".

-
If N19-based forwarding is applied, the SMF configures the group-level N4 Session for processing packets received from a N19 tunnel with the following N4 rules for each N19 tunnel.

-
in order to detect the traffic, a PDR containing Source Interface set to "core side", and CN Tunnel Information set to N19 tunnel header (i.e. N19 GTP-U F-TEID); and

-
in order to forward the traffic, a FAR containing Destination Interface set to "5G VN internal".

-
If N19-based forwarding is applied, the SMF configures the group-level N4 Session for processing packets towards 5G VN group members with the following N4 rules for each N19 tunnel.

-
in order to detect the traffic, a PDR containing Source Interface set to "5G VN internal", and Destination Address set to the IP/MAC address (es) of UEs of this N19 tunnel; and

-
in order to forward the traffic to a 5G VN group member via the N19 tunnel, a FAR containing Outer Header Creation indicating the N19 tunnel information, Destination Interface set to " access side".

To enable broadcast traffic forwarding of a 5G VN group in a UPF, the following applies:
-
The SMF provides for each 5G VN group member' N4 Session (i.e. N4 session corresponding to PDU Session) the following N4 rules that enable the processing of broadcast packets towards this UE.

-
in order to detect the traffic, a PDR containing Source Interface set to "5G VN internal", Destination Address set to the broadcast address, the Packet replication skip information set to the IP/MAC address (es) of this 5G VN group member, and the indication to carry on matching; and

-
in order to forward the traffic, a FAR containing Outer Header Creation indicating the PDU Session tunnel information, and Destination Interface set "access side".
-
The SMF configures the group-level N4 Session for processing packets received from a N19 tunnel with the following N4 rules for each N19 tunnel.

-
in order to detect the traffic, a PDR containing Source Interface set to "core side", Destination Address set to the broadcast address, and CN Tunnel Information set to N19 tunnel header (i.e. N19 GTP-U TEID); and

-
in order to forward the traffic, a FAR containing Destination Interface set to "5G VN internal", Outer Header Creation with the N19 indication.

-
The SMF provides for the group-level N4 Session the following N4 rules that enable the processing of broadcast packets towards the other UPFs.

-
in order to detect the traffic, a PDR containing Source Interface set to "5G VN internal", Destination Address set to the broadcast address, the Packet replication skip information set to the N19 indication, and the indication to carry on matching; and

-
in order to forward the traffic to each involved UPF via the corresponding N19 tunnel, a FAR containing "Duplication" instruction, Outer Header Creation indicating the N19 tunnel information, Destination Interface set to "core side".



For any SDF subject to local data switching, the SMF may provide particular reporting rules to the I-UPF on-board for minimization of N4 signalling exchange.

11.
The PDU session is established for UE2.

12.
The SMF triggers to select an I-UPF on-board for PDU session1 to enable local data switching between UEs served by UPF on-board.

13.
The SMF initiates the N4 Session Modification including PDR and FAR to the UPF on-board serving the PDU session 1 to enable local data switching.

6.7.3
Impacts on services, entities and interfaces
This solution impacts the following system entities.

AMF:

-
Capability to send the satellite backhaul UP connections to the SMF.

SMF:

-
Capability to determine whether to insert an I-UPF on-board to activate local data switching based on DNN and backhaul information.

-
Capability to generate specific PDR and FAR to enable local data switching between UEs.

UPF:

-
Configure the connectable gNB ID list or gNB IP range in the UPF profile.

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