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1.  Introduction


This paper proposes mechanisms for IP address allocation following the attach procedure defined in Section 5.3.2 of TS 23.401v030. The currently defined attach procedure is capable of allocating an IP address to the UE during attach accept signaling, steps 15, 16, 17 of Figure 5.3.2-1 in TS 23.401.
While this mechanism may be useful in certain types of integrated terminals it is not sufficient for all cases:

· Generic (non-integrated) terminals where LTE/SAE attach signaling takes place well below the UE’s IP stack may not be able to communicate the allocated address to the IP Stack.

· The system somewhat arbitrarily allocates an IP address of some type. It is not clear how the system knows whether the particular UE needs an IPv4 address, an IPv6 address, an IPv4 and/or IPv6 prefix or any combination of the above.

In the more generic case, the IP stack in the UE should be notified that the LTE interface is “up” after the end of the attach procedure. At that point the IP Stack will initiate address allocation procedures as per standard IETF mechanisms. Depending on the address allocated during this process the SAE bearer(s) may have to be modified or new ones may have to be added.

We propose to include a generic procedure for IP address allocation into Section 5.3.1 as outlined in the following section.

Depending on the type of terminal and IP version support any of the following address allocation mechanisms might be initiated:

· IPv6 Neighbor Discovery (RFC2461)
· DHCPv4 (RFC2131) 
· DHCPv6 (RFC3315)
The SAE system must support IPv6 Neighbor Discovery and DHCPv4 to enable standard IPv4 and IPv6 stacks to be configured correctly. Support for DHCPv6 should be an operator’s choice.
 
2. Proposal
*** Start of modified section ***

5.3.1
IP Address allocation

One of the following ways shall be used to allocate IP addresses for the UE: 
a)
The HPLMN allocates the IP address to the UE when the default bearer is activated (dynamic HPLMN address);
b)
The VPLMN allocates the IP address to the UE when the default bearer is activated (dynamic VPLMN address); or
c)
The PDN operator or administrator allocates an IP address to the UE when the default bearer is activated (External PDN Address Allocation).
Editor's Note: It is FFS whether permanent (static) IP address allocation by the HPLMN will be supported in EPS.
The IP address allocated for the UE's default bearer shall also be used for the UE's dedicated bearers towards the same PDN. The IP address allocation for the multiple PDN GW case is FFS.

It is the HPLMN operator that shall define in the subscription whether a dynamic HPLMN or VPLMN address may be used.

The generic procedure of dynamic IP address allocation is illustrated in Figure 5.3.1-1.
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Figure 5.3.1-1: Generic IP Address Allocation Procedure
1) 
2) The Attach procedure is triggered which is assumed to include the establishment of the default bearer.
Editor’s Note: In some cases the UE can be comprised of a TE, including the IP protocol stack, and an MT, including the LTE interface. In this case te MT should indicate the establishment of the default bearer (step 1 above) to the TE so that Step 2 below can be triggered. The details of exactly how this is done are out of scope.
3) The IP address is allocated by the TE by standard IETF mechanisms (e.g. DHCPv4).
Editor's Note: The details of this mechanism depend on the IP version to be employed and are FFS.
4) The bearer context may be updated with the allocated IP address by means of the Bearer Modification procedure.
*** End of modified section ***

53. Bearer Modification Procedure





42. IP Address Configuration (e.g. DHCPv4)




















12. Attach procedure (including default bearer establishment)
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