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Abstract of the contribution: Proposal to use IETF mechanisms only for address allocation at attach and that dual IP addressing is allowed for one EPS bearer
1. Introduction
During Attach procedure drafting, it has been discussed how to handle IP address families and IP address allocation. 2G/3G specifications include redundant options to allocate the IP address and it should be considered, whether all of them need to be carried over to EPS/LTE. Besides, in 2G/3G specifications if UE wishes to have own IPv4 and IPv6 addresses connected to the same APN, then UE needs to activate two primary PDP contexts with these two different PDP address types.
Secondly, it is foreseen that the majority of EPS/LTE terminals will be dual stack capable. Therefore it is necessary to ensure that dual stack support will be properly ensured to EPS/LTE whilst still allowing the existence of IPv6 only and IPv4 only terminals. The support for all these implementation variants has already been agreed in TS 23.401. 

2. Discussion on Dual Stack Support from Terminal Perspective
2.1 Dual Address Allocation during Attach
When IP addresses are allocated by the NW during the attach procedure in line with what is specified in 2G/3G, the UE should indicate the supported IP versions during EPS attach. However, this is not a feasible solution in case of a discrete EPS/LTE bearer implementation and TCP/IP stack (e.g. a PC using an EPS/LTE UE to connect to Internet). In this case, there is no way of predicting during attach, which IP versions will be required. The only possibility for a dual mode UE would be to indicate the need for both addresses. 
The support for dual mode operations within the network should then mean that the network shall be able to facilitate  the allocation of both IPv4 address and IPv6 prefix to the terminal right after the attach. 
2.2 Dual Address Support with IETF Methods
For cases with a separated EPS/LTE bearer stack and TCP/IP stack, a complementary way of IP address allocation will be needed. Therefore, the usage of DHCPv4 and IPv6 stateless autoconfiguration will be needed. 

This means that the necessity and benefits of specifying two mandatory features for IP address allocation should be considered carefully. Instead of utilising two different mechanisms for address allocation, another option would be to omit address allocation from the attach signalling and to use exclusively UE-initiated DHCPv4 allocation and network-initiated IPv6 stateless autoconfiguration after attach completion. This would allow a more dynamic way to request and release IP addresses based on need. 
The utilization of IETF mechanisms only has the benefit of minimizing dependencies between the network and link layer reducing EPS specific features on the terminal IP-stack.  Another benefit of this approach is to have similar IP address allocation functionality across 3GPP and non-3GPP networks. IPv6 stateless address autoconfiguration is already used in current UTRAN/GERAN/WiMAX/3GPP2/CSD/WLAN networks, so having it also in EPS would be consistent terminal implementations. The autonconfiguration signalling only takes one RTT, so the additional delay in attach is not considered significant.  The delay introduced by DHCPv4 is slighlty longer but it is also very commonly used. For example, the usage of DHCPv4 is is preferred method in WiMAX. It should also be noted that these methods have been specifed in the pre-Rel.8 3GPP specs already. 
2.3 Dual Stack Support within the EPS Bearer Model
Dual stack operation within current 2G/3G PDP context IP addressing model requires two primary PDP contexts, one with an IPv4 address another with an IPv6 address. Therefore, the UE needs to indicates during primary PDP context establishment, whether IPv4 or IPv6 address is preferred. If both IPv4 and IPv6 are used, two primary PDP contexts will be established, using the same or two different GGSNs depending on the APN(s)

For EPS/LTE, both IPv4 and IPv6 addresses should preferably be allocated for the default SAE bearer. The establishment of parallel default bearers with equal QoS profiles would require separated scheduling within the NW elements including the radio scheduler within the eNB even if this is not needed for QoS differentiation purposes. 
Dual addressing could also be considered for rel.8 2G/3G PDP Contexts. The same addressing principle would then be used in longer term for 3GPP accesses simplifying basic bearer handling and HOs between the 3GPP accesses in the GGSN, SGSN and UE.
As pre-R8 2G/3G does not support dual addressing for PDP contexts, interworking between legacy and EPS/LTE solutions need to be defined for handovers. 
3. Proposal 
The following principles are proposed for agreement:

· IP address allocation shall be handled exclusively by IPv6 stateless autoconfiguration and/or DHCPv4 after the initial attach procedure has been completed.
· In order to support dual mode terminals, both IPv4 and IPv6 addresses may be allocated to the EPS bearer.

The following modifications are proposed to TS 23.401 [1].

**** Start of 1st set of changes ****

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(es) (IPv4 Address and/or IPv6 prefix) to the UE when the default bearer is activated (dynamic HPLMN address). UE initiates IPv4 address allocation and network initiates IPv6 prefix allocation after successful bearer activation;
b)
The VPLMN allocates the IP address(es) (IPv4 Address and/or IPv6 prefix) to the UE when the default bearer is activated (dynamic VPLMN address) UE initiates IPv4 address allocation and network initiates IPv6 prefix allocation after successful bearer activation; or
c)
The PDN operator or administrator allocates IP address(es) (IPv4 Address and/or IPv6 prefix) to the UE when the default bearer is activated (External PDN Address Allocation) UE initiates IPv4 address allocation and network initiates IPv6 prefix allocation after successful bearer activation.
Editor's Note:
It is FFS whether permanent (static) IP address allocation by the HPLMN will be supported in EPS.
For EPS/LTE terminals, IP address allocation shall always be handled by IPv6 stateless autoconfiguration and/or DHCPv4.  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 EPS bearer model shall allow the allocation of IPv4 address and/or IPv6 prefix for one EPS bearer, depending on UE and NW capabilities.
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.

**** End of 1st set of changes ****

4. References
[1]
TS 23.401; GPRS enhancements for E-UTRAN access (Release 8).
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