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Abstract of the contribution: Proposes a solution for the Location (CP/UP) of the resource allocation functions (UE IP @ allocation).
1. Introduction – Discussion
Void
2. Proposal

It is proposed that the following text is added into TR 23.714.
* * * * Start of change (all text NEW)* * * *
6.1.1.X
UE IP address management (PGW)
6.1.1.X.1
Description of the issue 

This section addresses item B in the table 6.1.1-2, i.e. UE IP address management. The feature entails (per TS 23.401 § 5.3.1.2):

· getting an IP address (IPv4 address / IPv6 Prefix) and IP CP (configuration parameters such the address of the DNS server, etc…) for the UE. This has to support: 

-
a local address pool of the operator

-
IP address allocation from an external server (from the PDN)

· providing the IP address and other IP CP to the UE. This has to support

-
Providing the IP address (and IP CP) via S5/S8-cp (GTP/PMIP)

-
Providing the IP address (and IP CP) via data plane protocols such asDHCPv4 or IPv6 SLAAC 

-
IPv6 Prefix Delegation via DHCPv6
6.1.1.X.2
Solution A: UE IP address management performed by the PGW control plane 
6.1.1.X.2.1
Overview 

Allocating the IP address in the PGW UP (User plane entity of the PGW) would mean that the PGW UP is aware of the service: at least the PGW UP would need to be aware of the APN (and of APN dependant policies). This may also mean that the UP would be aware of service policies such as the need to allocate an IP address within a dedicated range for roamers in LBO (when e.g. these users do not benefit from IP services such as the Anti-Virus screening). This would contradict the willingness to cleanly split a service aware Control plane from a service agnostic data plane which is one of the baselines of SDN. 
Getting an IP address (and IP CP) from an external server (using DHCP, RADIUS, Diameter etc…) involves CP protocols and CP related state machines.
Thus the solution assumes the PGW CP is responsible of allocating an IP address (and of getting IP CP) for a PDN connection. 
Providing the IP address and other IP CP to the UE is also a CP function as:

-
Providing the IP address (and IP CP) via S5/S8-cp (GTP/PMIP) implies supporting GTP-c/PMIP which are protocols to be supported by the CP of the PGW

-
Providing the IP address (and IP CP) via data plane protocols such asDHCPv4 or IPv6 SLAAC involves CP protocols and CP related state machines 

-
IPv6 Prefix Delegation via DHCPv6 involves CP protocols and CP related state machines
6.1.1.X.2.1
Impacts on the PGW CP-UP interface 

For the PGW CP to be able to run IP address related protocols such as DHCPv4 / DHCPv6, the PGW CP entity has to be able to request the PGW UP entity to relay DHCPv4, DHCPV6 signaling and RFC 4861 related signaling such as (IPv6) Router advertisement, Router solicitation, Neighbour Advertisement, Neighbour Solicitation … exchanged by the PGW with the UE: the PGW UP forwards this traffic to the PGW CP and sends the corresponding signaling to the UE on behalf of the PGW CP.
The extra load on the CP-UP interface is not an issue as this relaying occurs at the creation of the PDN connection. On the other way round, it allows the PGW UP to be service agnostic.

The PGW CP entity has to provide to the PGW UP with the IP address corresponding to a PDN connection (e.g. corresponding to a set of GTP-u tunnels).
As the PGW UP is then a pure “slave” of the PGW CP, the restart of a PGW UP may be recovered by the PGW CP allocating the PDN connections that were served by the failing PGW UP to another (new) PGW UP. This means that:

· The PGW CP configures the (new) PGW UP with the parameters of these PDN connections (including the IP address of the UE). From the perspective of the new PGW UP this is not a new procedures as the same interaction occurs with the PGW CP than in case of the creation of a brand new PDN connection
· SGi routing protocols now route towards the new PGW UP the set of SGi IP addresses that used to correspond to the failing PGW UP 
* * * * Last change* * * *
****** End of change ******
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