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Observations

In 3GPP Networks of big operators, usually there are large number IP routing domains (sub network) planned for inter-communication between network functions for both Control Plane and User Plane Traffic. 

As shown in the following picture as an example, different sub networks are specified for different interfaces, e.g. N3 subnet for UPF and gNBs (or S1-u subnet for SGW and eNBs) with certain serving areas; N9 subnet between UPFs.
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During mobility procedures, if data forwarding tunnel is needed for certain PDU session, different routing paths may be taken according to different scenarios.

When deciding the right forwarding path, different approaches could be taken into consideration:

Alt-1: Reusing traffic subnets for data forwarding. Then the Network needs to dynamically identify which path to use, e.g.

1) if both RAN nodes can connect to the same UPF, e.g. SMF identify that the new UE location still be served by the same UPF, forwarding tunnel endpoint can be allocated on N3 interface;

2) if RANs nodes located in different subnets, e.g. SMF changed, or SMF identifies the new I-UPF is needed, then N3  N9  N3 path could be used;

3) for EPS interworking, usually the N3 subnet and S1-u subnet are different (otherwise, the direct forwarding may be applied). In this case, N3  S5-u  S1-u path could be used.

[bookmark: _GoBack][Observation-1] When interworking between EPS and 5GC, the SMF is aware of interworking with EPS and may take forwarding tunnel allocation accordingly; But when MME ask SGW to allocate data forwarding tunnel, SGW is not aware that it is a interworking with 5GS (where S5-u will be used) or it is a intra EPS mobility (where S1-u may be used). To help SGW to select correct network interface to allocate the forwarding tunnel, the MME should indicate to SGW that the ongoing mobility is with 5GS. Also with CUPS, the CP function needs to indicate the UP function to use S5 interface for IDF tunnelling.

Alt-2: Dedicate subnet (and dedicated UPF/SGW) for data forwarding

To overcome the complexity of dynamic discovery of data forwarding path, subnet(s) dedicated for data forwarding may be planned. Considering the traffics of data forwarding is limited compare to normal traffic, a larger forwarding subnet serving big area is possible.

It is also possible that dedicated UPF(s)/SGWs may be deployed with provisioned with forwarding subnet (SA2 allows selection of UPF/SGW for data forwarding, other than the ones handling normal data traffic).
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[Observation-2] In EPS, such kind of SGWs may be pre-configured in MMEs. In 5GC, SMF and UPF association is more dynamic with the possibility of NRF discovery. It should allow the SMF to discover such UPF(s) support forwarding when needed.

[Observation-3] with CUPS, when allocate data forwarding tunnel, the CP function identifies which network instance to be used, i.e. the CP function should be aware of which network instance are configured for data forwarding. i.e. the SMF needs to be aware which network interface is for data forwarding.

Proposal

Both alternatives are working and may be selected by operator according to the network planning and deployment.
· Alt1 requires less impact to the existing network planning to support 5GS interworking.
· Alt2 provides simplified logic with benefits for large networks.

It is proposed to take both alternatives forward in the specifications.
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