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1
Introduction 
The dual-stack bearer contexts, which were specified in EPS release 8 specifications, is an important baseline feature, which simplifies and the co-existence of IPv4 and IPv6 and supports the transition from IPv4 to IPv6. The usage of dual-stack bearer contexts is an integral part of several IPv6 transition solutions which go on to address the re-use/conservation of IPv4 addresses. We propose to add a concise description of the usage of dual-stack bearers to TR 23.975, so that it can be easily referenced within the TR and easily understood also by readers outside of SA2. In addition, we propose to edit the scope of the TR in order to clarify that co-existence of IPv4 and IPv6 are also a part of IPv6 transition scenarios.
------------------------  Start of First change ---------------------------
1
Scope

The technical report identifies various scenarios of transition to IPv6 and co-existence of IPv4 and IPv6, deployment options and impacts on 3GPP network elements. In particular:

· Identify the transition  and co-existence scenarios of interest for operators and the respective assumptions and requirements.
· Analyze existing IP address allocation mechanism for IPv6 migration if necessary.
· Investigate IPv6 transition mechanisms for the scenarios identified during the study and investigate their applicability for 3GPP network, and identify the compatibility among applicable transition mechanisms.
· Identify any impact on 3GPP network elements.
· Provide recommendations on IPv6 transition and co-existence of IPv4 and IPv6 and identify if any normative work is needed.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
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3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[x1]
3GPP TS 23.401: " General Packet Radio Service (GPRS) enhancements for  Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access"
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3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".
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7
Solutions and functional flows description
7.1
Solution 1: Dual-Stack EPS Bearer Context
7.1.1
Description
Release 8 specifications [x1], [x2] introduce dual-stack EPS bearer contexts to the EPS and GPRS networks, offering a basic cellular layer feature, which not only enables connectivity to IPv4 and IPv6 PDNs but also simplifies the process of migrating from IPv4 to IPv6 in the network. Dual stack bearer contexts are able to transport native IPv4 and native IPv6 packets within one PDN connection/PDP context. Dual-stack bearer contexts are identified in EPS/GPRS signalling by PDN/PDP type ‘v4v6’.
The usage of dual-stack bearer contexts omits the need for opening parallel PDN connections/PDP contexts for different IP address family types. This is an advantage during a phased transition to IPv6 within networks, where PDNs need to support legacy applications using IPv4 whilst other applications have already been upgraded to support IPv6.  

From release 8 onwards, the support for dual-stack bearer contexts is mandatory for E-UTRAN/UTRAN/GERAN terminals, which support both IPv4 and IPv6 addressing. 
7.1.2
Functional Description

It is specified in release 8 EPS and GPRS specifications [x1], [x2], a release 8 UE, which has both IPv4 and IPv6 capability, shall always initiate the activation of a PDN connection/PDP context by requesting for a dual-stack (PDN/PDP type v4v6) bearer. The UE is not assumed to have knowledge of the IPv4 and/or IPv6 capabilities of a given PDN. The UE also has no awareness of whether dual-stack bearer contexts are supported by the network to which it is attaching. 
The EPS/GPRS network is required to handle requests for dual-stack EPS bearer contexts from the UE and to enforce the type of bearer contexts that are allocated to it.  The network may downgrade the request for PDN/PDP type v4v6 for one of the following reasons:

· A given PDN supports/allows only one of the address types  i.e IPv4 or IPv6. This limitation may stem from operator policy. 
· All GnGp SGSNs in the operator’s network have not been upgraded to support PDP type v4v6. In this case, parallel v4 and v6 bearers contexts to a PDN need to be used instead, so that inter-RAT mobility to/from GnGp SGSNs is possible.
In release 8, all EPS control plane entities (MME ,S4-SGSN) and user plane entities (SGW, PGW) are able to identify and handle requests to activate a dual-stack bearer context. Dual stack bearer context support for the GPRS core network (GGSN, Gn/Gp SGSN) is specified in release 9. A pre-release 9 Gn/Gp SGSN handles PDP type v4v6 as an ‘unknown’ PDP type, meaning that it handles a request for PDP type v4v6 as if it were a request for PDP type ‘v4’. A pre-release 9 GGSN does not support dual-stack bearer contexts, but dual-stack usage requires the activation of parallel IPv4 and IPv6 bearer contexts to a PDN.
If the UE fails to activate a dual-stack bearer context, and it receives a single-stack IPv4 or IPv6 bearer context, it may attempt to activate a parallel single-stack bearer context for the other IP address type to the same PDN. The release 8 network may explicitly signal to the UE an error cause that parallel single stack bearers are allowed to the same PDN. However, parallel PDP contexts to a single PDN can also be supported in GPRS networks where PDP type v4v6 is unknown. Therefore, a UE which first attempted to open a dual-stack bearer context may attempt to open parallel single-stack v4/v6 PDP contexts to the same PDN even without receiving an explicit error cause. 
7.1.3
Information flows 
The information flows depicting the activation and mobility of dual-stack bearer contexts are included in specifications [x1], [x2].
7.1.4
Applicability 
In many network deployments, the usage of dual-stack bearer contexts in the network will be the initial method used to begin the transition from IPv4 to IPv6.  
The usage of dual-stack bearer contexts has the advantage of offering parallel support of IPv4 and IPv6 addressing within one bearer context. This is a simple solution for end hosts in comparison to handling the activation and mobility of a parallel bearer. Importantly, dual stack bearer contexts offers simplified handling of parallel IPv4 and IPv6 traffic within the network after early EPS deployment phase, when upgraded GPRS core network elements can also be expected to support dual-stack bearer contexts.
The usage of dual-stack bearers during IPv6 transition does not address the shortage or IPv4 addresses, which has been identified as challenge in some IPv6 migration scenarios. However, the usage of dual-stack bearer contexts is an integral part of several IPv6 transition solutions, which also address IPv4 address conservation/re-use. An advantage of using dual-stack bearers within the context of IPv4 address conservation/re-use is that full support for QoS differentiation is already available in release 8 based UEs.
------------------------  End of Second change ---------------------------
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