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1 Introduction
If an IMS dual stack UE wants to register, it needs to establish a PDP context for signalling. At this point the UE needs to select a PDP type, i.e. determine whether it wants to establish an IPv4 or IPv6 PDP context. TR 23.881 already mentions two possible approaches. "One possibility is that the UE is pre-configured to use IPv4 or IPv6 for IMS; (…) If the UE is not pre-configured, one approach is that the UE first tries to establish a connection towards an IPv6 based IM CN subsystem; if it cannot gain IPv6 connectivity or cannot access an IPv6 based IM CN subsystem, then it should try to access an IPv4 IM CN subsystem. This way no delay is introduced when an IPv6 based 3GPP IM CN subsystem is in place." (quote from subclause 5.1.2). 

This contribution discusses these approaches in more detail. We also discuss how a standardised approach can ensure that all IMS dual stack UEs within the same dual stack IM CN subsystem register with the same IP version. This may limit the amount of interworking required within an IM CN subsystem.
2 Discussion
In this subclause we discuss the two approaches mentioned in the introduction.

Approach 1 "Preconfigured UE"

Description: The dual stack IMS UE is configured to use one IP version for IMS. For example, if the UE is pre-configured to use IPv4, then it tries to establish an IPv4 PDP context, discover an IPv4 P-CSCF address and register with IPv4 in the IMS. The configured IP version is the IP version used (or preferred) within the home IM CN subsystem. As an option, the UE may try the other IP version if it fails to register in the IMS with the configured IP version. Also there may be the option to re-configure the IP version used for IMS by over-the-air configuration methods.

Advantages: The approach is very flexible. If UEs are configured to use the IP version preferred by the operator of the home network, they will succeed to establish IP connectivity and register in the IMS without unnecessary delay. The operator has the flexibility to use IPv4 even in a dual stack IM CN subsystem. OTA configuration may support migration. In a migration period, OTA configuration may help load sharing between IPv4 and IPv6 UEs.
Issues and disadvantages: In practice, OTA configuration on a large scale may turn out difficult and complex. However, for an operator a preferred IP version only makes sense, if all UEs behave accordingly.
Approach 2 "Try IPv6 first"

Description: The UE first tries to establish a connection towards an IPv6 based IM CN subsystem. If it cannot gain IPv6 connectivity or cannot access an IPv6 based IM CN subsystem, then tries to access an IPv4 IM CN subsystem. This way no delay is introduced when an IPv6 based 3GPP IM CN subsystem is in place.
Advantages: One advantage of this approach is that the UE behaviour is future proof: a UE with this behaviour does not cause any undesired side effects in a pure IPv6 network, even in an IMS roaming scenario. The second key advantage is that the solution is quite easy. Thus compliant UE implementations can be expected, if this approach is chosen in standards. If the approach is taken, then in a dual stack IM CN subsystem all IMS dual stack UEs will register with IPv6, see figure 1. As a result the dual stack IM CN subsystem can assume that UEs, which register using IPv4, are "early" IPv4-only UEs.
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Figure 1: "Try IPv6 first"- Dual stack IM CN subsystem

Issues and disadvantages: In an IPv4 network, there is added delay and signalling load, as the UE first tries IPv6. In a migration period, the operator needs to be aware that IMS dual stack UEs will try to register with IPv6 as soon as this is supported.
Need for Standardisation
Both IMS dual stack UEs and dual stack IM CN subsystems facilitate interworking and migration from IPv4 to IPv6. Interworking scenarios can be limited and migration can be facilitated, if all dual stack UEs within a dual stack IM CN subsystem use the same IP version for registration. Specification of the UE behaviour can achieve this. Both of the discussed approaches can ensure that all IMS dual stack UEs register with the same IP version in the dual stack IM CN subsystem. 
3 Proposal
It is proposed that 3GPP SA2 selects one of the above approaches and specifies it as the behaviour of an IMS dual stack UE and describes it in TR 23.881.
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