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Abstract of the contribution: Addresses the open editor’s notes in the ETSUN solution #9 for “One-time IP Address reservation for SMF by UPF”.
Discussion

Updates solution #9 to address the open issues of how the UPF obtains the IP addresses and whether the SMF can release IP addresses back to the UPF pool.
Proposal
*** Start of Changes ***

6.9.1
General
This is a solution for key issue 2.

Instead of the SMF possessing the IP Address allocation from either, a number of pre-configured pools or external central allocation entity (DHCP or RADIUS), the SMF would instead request the UPF to reserve IP addresses on its behalf, and from these reserved IP addresses the SMF allocates an IP address to a PDU.  The SMF would then request additional IP addresses when it needed to allocate an IP address to an PDU and it has no IP's reserved for a given UPF.  The number of IP addresses reserved would need to be flexible allowing many addresses to be requested (for frequent services) at a time, or as few as one (in which case a request would need to proceed any allocation).

These IP addresses are used only once per reservation, once allocated by the SMF they return (once the session is released) to the un-reserved state and can be used in subsequent reservations (i.e. the SMF receives a one-time list of IP addresses).

Different services, dependent on local configuration, could utilize service specific reserved IP addresses, this would require the UPF to support multiple IP addresses ranges for reservation.


The IP addresses allocated to the UPF can be from a number of implementation specific methods including for example:
· Static pre-configuration

· Dynamic network management controls for the PLMN (or slice administrator of the UPF)
· Network management level interactions with the DN administration system
· IP Transport layer methods (DHCP, Router Advertisement etc)
The UPF could also utilize multiple different methods for different services, although only one method should be used per IP address range. 
*** Next Change ***

6.9.2.2
SMF
The SPF may support reservation of IP addresses.

If the SMF supports IP address reservation (and is configured to use the function), the SMF will determine to request IP addresses reservation prior to IP allocation to a specific PDU; the trigger to request reservation could be determined by some algorithm (e.g. less than 10% remaining), or in direct response to a PDU setup when the SMF has insufficient IP reservations.  The SMF will send a reservation request to the UPF to request 1 or more user IP addresses.  Once the SMF receives the list of IP addresses (or IP address ranges) reserved for it, it can manage these resources, and use them to when allocating IP addresses when activating PDU sessions towards UE's.

Once a SMF has allocated a user IP address to a PDU session, and that session is subsequently released, the IP address is no longer reserved, and released back to the UPF; the SMF may however receive the same IP address in response to a subsequent reservation request.


Based on local configuration (e.g. timer) the SMF may determine that it no longer needs a previously reserved IP address range, the SMF can therefore use the procedure in 6.9.2.x to return the unused reserved IP addresses to the UPF.  Additionally, due to external events, the IP address ranges supported by a UPF may change (e.g. network management updates) the SMF may receive a notification from the UPF to revoke the IP Address Reservations for a particular IP Address Range; in this case the SMF should initiate the De-Reservation procedure, and also initiate the network initiated PDU session release procedure for each IP address allocated to a PDU session in the affected range.
*** Next Change ***

6.9.2.x
IP De-Reservation Procedure
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Figure 6.9.2.x-1: IP De-Reservation Procedure
1a.
[Conditional] The SMF determines that the previously reserved range is no longer required.
1b.
[Conditional] The UPF discovers that an external event has affected the IP address ranges allocated to the UPF, and sends a notification to the SMF that the IP Reservation is no longer valid.  This shall trigger the SMF to release the PDU sessions of any IP address allocated from this range with a temporary cause code (this will allow the UE to re-establish the PDU sessions if needed).
2
The SMF sends the IP address release message to the UPF specifying the IP addresses range it is releasing.
3.
The UPF acknowledges that the IP addresses are no longer allocated to the SMF.
*** End of Changes ***
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