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Abstract of the contribution:

Multi-mode dual stack terminals may encounter service discontinuity if IPv4v6 PDN connection is established while such type of PDP context is not supported in GPRS/UTRAN. Three candidate solutions are listed. It is suggested to discuss the problem and select one to proceed.
1. Problem Description
IPv4v6 type PDN context/connection is introduced from R8 for LTE (including S4-SGSN). It is then introduced for UMTS (Gn/Gp SGSN) in R9.

The network may assign IPv4 address and IPv6 prefix within a single PDP context/connection. If there are some legacy network elements (e.g., legacy SGSN) the network may assign only one IPv4 address/IPv6 prefix for one PDP context/connection and informing UE to initiate another PDP context/connection if needed.

However, some multi-mode UE which support GPRS, UMTS and LTE may employ different chipsets. For the LTE side, the dual-stack bear is supported. For the GPRS/UMTS side, the IPv4v6 PDP context capability may not supported due to the limited capability of the GPRS/UMTS chipset. 
Above situation may leads to the following problem:

A UE may attach to the LTE network with IPv4v6 PDN connection. However, when inter-RAT handover to UMTS/GPRS happens, the service continuity cannot supported due to the dual-stack PDP type is not supported by the UMTS/GPRS mode, even the network has upgraded to support IPv4v6.
2. Discussion

To address the problem stated in Section 1, the network may need to know the capability of the UE or have some pre-defined policies to activate the PDN connection with proper PDN type. 

There candidate solutions are listed as the following to address the problem.

A) Only permit dual-stack connectivity for single radio capability terminals. This is a rather conservative network policy. Based on the terminal radio capability, if the terminal only support one of the GERAN/UTRAN/E-UTRAN radio and request IPv4v6 PDP/PDN type, the network will accept the dual-stack context/connection establishment. Otherwise, the network indicates the terminal to setup two PDP contexts/PDN connections for dual stack connectivity.
Analysis: The solution has no impact to the spec and is implemented through the operators’ policy. However, it is conservative. Those multiple radio mode UE supporting dual-stack connection and the network will not be benefited from the efficient IPv4v6 dual-stack PDP context/PDN connection.
B) IP stack capability information sent to the network. Terminals with multiple radio capabilities send its IP stack capabilities to the network, the network will decide the proper PDP context/PDN connection type based on the request, subscription, the terminal capabilities and the network capabilities. For example, if a terminal request a dual-stack PDN connection, if it support GERAN/UMTS which do not support dual-stack, the network may not establish IPv4v6 connection for this terminal. 
Analysis: The IP stack capability can be transmitted to the network through Information Element or PCO. The solution has more impact to UE and the network.
C) Terminal sends proper connectivity type request. For this approach, the terminal’s OS have full knowledge of the IP type support on its multiple radio chipset. If IPv4v6 dual-stack is not supported by its all type of radios, the terminal will not send such dual-stack connectivity request to the network.
Analysis: The solution only requires UE send PDN type request in a proper way. It has no impact to the network.
3. Proposal
It is suggested to discuss the problem described in Section 1. If the community has agreed on one of the candidate solutions, China Mobile would be willing to draft the CR accordingly.
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