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Abstract of the contribution: This contribution provides a solution for key issue 1 and key issue 4 where the UE mobility is supported using insertion/relocation of an intermediate SMF if UE roams outside of the coverage area of the existing SMF.
Discussion

This contribution provides a solution for key issue 1 and key issue 4 where the UE mobility is supported using insertion/relocation of an intermediate SMF if UE roams outside of the coverage area of the existing SMF.
Proposal

***** Start of Change *****
Solutions 

Editor's note: This clause will document solutions for key issues ; a specific title should be provided for each solution for easier identification of the solution.
6.X
Solution #X:

6.X.1
Overview


This solution is pertaining to the Key Issue 1 and Key Issue 4 where intermediate SMF (I-SMF) is added along with the existing SMF (referred as Anchor SMF or A-SMF) when the UE leaves coverage area of the A-SMF and can no longer serve the UE’s new location..
6.X.2
Description of the solution

This solution supports deployments where the SMF (A-SMF) that controls the PDU Session Anchor cannot control all UPFs serving the PDU Session. 
If the UE moves to a new area which is not served by A-SMF and there is no UPF under the A-SMF control which can connect to the target NG-RAN, the A-SMF decides to add an I-SMF. This may happen if the A-SMF is controlled by third party or the UE roams in to different region / administrative domain so that A-SMF cannot serve the new area.
Determination of whether I-SMF is essential is based on the coverage area of the A-SMF. If the UE roams outside of the coverage area of the A-SMF, the A-SMF is notified by the AMF and at that time, either the A-SMF selects an I-SMF or it may request the AMF to select an I-SMF. But the decision whether to add or remove the existing I-SMF will remain up to the A-SMF.
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Figure 6.X.2-1: Network architecture with I-SMF
Figure 6.X.2-1 shows network architecture where connectivity with the AMF (i.e. N11 interface) is still maintained with the A-SMF. In this case, the A-SMF remains NAS SM termination point. Similarly, N6 connectivity is also maintained with the PDU Session Anchor which is controlled by the A-SMF. 
New I-SMF is added when the UPF controlled by the A-SMF no longer serves the UE’s new location. A new interface Nx is defined between the A-SMF and I-SMF which may be considered as a variation of N4 interface. In this case, the I-SMF provides limited functionality of controlling user plane resources while all interactions with other network functions including AMF, PCF and UDR continued to be supported by the A-SMF. If buffering is supported by the UPF controlled by the I-SMF, its interactions over N4 are relayed to the A-SMF by the I-SMF. Otherwise, if buffering is supported by the A-SMF, data packets are forwarded to the A-SMF by the I-SMF.
Editor’s note: Implication of supporting buffering at I-SMF is FFS.
I-SMF may be removed when the UE moves out of the coverage area of the I-SMF. In this case, the A-SMF may decide to reallocate the I-SMF with a new I-SMF or continue with A-SMF depending on the current location of the UE.
6.x.3
Network architecture and relation to use cases
Editor’s note: Information regarding relation of architecture with use cases defined in section 5.1 is FFS.
6.X.3
Impact of the solution to existing entities

Existing NFs including AMF and SMF will be impacted. 
Depending on the I–SMF selection strategy used, the AMF may be requested by the A-SMF to select a new I-SMF. Although, A-SMF will still remain as NAS SM termination point.

The A-SMF and I-SMF need to support an Nx interface which can be considered as a variation of N4 interface. A-SMF also expected to decide a need of having additional I-SMF or reallocation of the I-SMF. 
Editor’s note: Identification of further impact on existing network functions is FFS.
6.X.4
Evaluation of the solution
Editor's note: Evaluation of the solution is FFS
***** End of Change *****
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