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Abstract: This paper discusses the scenario for the support Dual Stack UE and Dual Stack mobility. It considers different scenarios which need to be supported by SAE.
1. Introduction
IPv6 is upcoming technology and is expected to be used in most of the systems in the future. However it is reasonable to expect that  communication with legacy nodes and applications will be required to be supported for quite some time. Thus it is required to support both IPv4 and IPv6 in the network. 

We propose to support the scenarios as explained in section 2 in SAE.
Note: By the term Supported IP version we mean, that the network is capable of handling the IP version transport packets. For eg. In I-WLAN, if PDG as well as the WLAN network supports only IPv4 transport, then we say that the I-WLAN is IPv4 capable only. Similarly the capability of LTE to handle the IP version determines the support of the LTE to different IP versions.

2. Scenarios to be supported by SAE:
1. IPv4 applications in IPv6 only network (and vice-versa):
Consider the scenario where the I-WLAN (PDG and corresponding WLAN) supports only IPv6. Then it should be possible for a dual stack UE to communicate with IPv4 Correspondent Nodes and use IPv4 applications when connected to I-WLAN. Similarly, when the UE is connected to IPv4 network, the dual stack UE should be able to communicate with IPv6 nodes and use IPv6 applications.
2. Mobility of IPv4 and IPv6 sessions during Handover from IPv4 only network to IPv6 only network (and vice-versa):

Consider a UE which is connected to I-WLAN which supports only IPv4 and a overlapping macro cell of LTE which supports only IPv6 transport. Also, the UE has active IPv4 as well as IPv6 flows.

When the UE loses the coverage of WLAN, the UE will handover to LTE macro-cell. It is required that in such a scenario all the flows in the UE should be continued irrespective of the IP version of the flows as well as the IP version supported by the target network.
3. Conclusion:

It is proposed that the SAE network:
1. SHALL Support of IPv4 and IPv6 transport irrespective of Access Network supported IP version.

2. SHOULD Support for mobility and session continuity of IP flows irrespective of the IP version support of target access System.
We propose to make the following changes to TR 23.882
5
Requirements on the Architecture

Editors Note:
This clause identifies the major requirements on the architecture that guide the architecture evolution.

High-level principles

1
3GPP and non 3GPP access systems shall be supported.

2
Shall provide scalable system architecture and solutions without compromising the system capacity, e.g. by separating the control plane and the transport plane.

3
Interworking with release 6 3GPP systems (i.e. 3GPP-PS core, 3GPP-IP access and IMS) shall be supported

4
The C plane response time for the IP-CAN shall be such that (excluding DRX times) the mobile can move from a fully idle state (this is an idle state where the mobile is GMM attached, has an IP address allocated and is IMS registered) to one where it is sending and receiving user plane data in a significantly reduced time. The target time is less than 200 ms;

5
The Evolved 3GPP System shall support SMS and equivalent functionality to that provided by the MSC's "SMS message waiting flag". Note: this might be provided by the R'7 WID for "support of SMS and MMS over generic 3GPP IP access".

6
The Evolved 3GPP System shall support basic IP configuration for terminals that do not have IP connectivity.

7
The functional split will be defined to sufficient level of detail to avoid overlapping/duplicated functionality, signalling and related delays.

8
The basic IP connectivity in the evolved architecture is established during the initial access phase of the UE to the network.

9
For the set-up of IP connectivity with enhanced QoS, the number of signalling transactions shall be minimised.

10
Mobility Management functionality shall be responsible of mobility within the Evolved 3GPP System and between the Evolved 3GPP System and different types of access systems.
11
The Evolved 3GPP Mobility Management solution shall be able to accommodate terminals with different mobility requirements (e.g.: fixed, nomadic and mobile terminals);

12
The Evolved 3GPP Mobility Management shall allow the network operator to control the type of access system being used by a subscriber.
13
Mobility procedures within the Evolved 3GPP System, between the Evolved 3GPP System and existing 3GPP Access Systems and between Evolved/Existing 3GPP access systems and non 3GPP access system shall provide seamless operations of both real-time (e.g. VoIP) and non real-time applications and services by, for example, minimizing the packet loss and interruption time.
14
The Evolved 3GPP system should allow route optimization by selecting or re-selecting the MME, UPE, 3GPP Anchor or SAE anchor so that the user plane traffic does not need to be tunneled outside the current network area . This applies in all roaming scenarios (e.g.: when both users are in a visited network) and some intra-PLMN scenarios (e.g. serving UPE/IASA of the UE has been changed due to UE’s mobility). This is desirable in order to prevent additional delay and unnecessary waste of backbone bandwidth. The policy rules of the home network should control whether or not local breakout is used.

15
In order to maximise users' access opportunities, the evolved architecture should allow a UE which is roaming to a VPLMN to use a non-3GPP access network with which the VPLMN has a business agreement. For example, it should be possible for a user to use a WLAN access network with whom only the visited operator has a direct relationship (not the home operator).

16
The Evolved 3GPP System shall support Ipv4 and Ipv6 connectivity..
It is proposed that the SAE network shall support the following requirements with minimum network/terminal impact:
a) It SHALL support of IPv4 and IPv6 transport irrespective of Access Network supported IP version.

b) It SHOULD support for mobility and session continuity of IP flows irrespective of the IP version support of target access System.
17
Subscriber security procedures in the Evolved 3GPP System shall assure (at least) the same security level as current 3GPP CS/PS networks;

18
Access to Evolved 3GPP System shall be possible via existing Rel 99 USIM. Evolved 3GPP System shall also permit access to inbound roamers from mobile networks with Rel 5 HSS;

19
The authentication framework should be independent from the specific access network technology;

20
The evolved 3GPP System shall ensure necessary support for the existing charging principles (e.g.: calling party pays) both at application and bearer level.

21
Transport overhead needs optimization, especially for the last mile and radio interfaces. 
22
Signalling overhead on the radio interface should be minimised.
23
Radio interface multicast capability shall be a built-in feature.
24
Evolved system shall support IP multicast service which provides point to multipoint user data transport.
25
The SAE/LTE system shall at least support handling of regional subscription / regional roaming / access restriction (the terms are defined in 22.011). In case a regional subscription / regional roaming / access restriction applies, the network may provide the UE with guidance to find another tracking area / network.

26
The SAE/LTE system shall be able to handle the situation where the home operator changes a user's subscription such that it changes roaming restrictions.

27
Roaming etc restrictions shall not be more granular than Tracking Area (consideration for support of RAT specific restrictions needs to be made). SA1 needs to clarify the requirements on RAT specific restrictions.

28
Handling of roaming etc. restrictions for UEs in LTE_IDLE and LTE_ACTIVE state shall be aligned.

29
LTE/SAE shall support the same level of User Identity Confidentiality as today's 3GPP system (e.g. Idle mode signalling and attach/re-attach with temporary user identities)

30
The SAE/LTE system shall support network sharing functionality. Details need to be studied in RAN WGs and SA2.

31
The SAE/LTE system shall support redundancy concepts / load sharing of network nodes, e.g. similar to today's Iu-flex mechanisms. All nodes other than cell site node should be considered "distributed resources utilising load sharing/redundancy mechanisms".

32
The SAE/LTE system shall provide effective means to limit signalling during inter-RAT cell-reselection in LTE_IDLE state. For example, similar performance to that of the "Selective RA Update procedure" defined in TS 23.060. Optimisation for movement to/from states such as URA-PCH and GPRS-Standby shall be studied.

33
It shall be possible to support service continuity between IMS over SAE/LTE access and the CS domain. It shall be achieved with minimum impact on the CS domain.

34
It shall be possible to support IMS and its communication services over SAE/LTE access, including the support of calls between IMS over SAE/LTE access and the CS domain.

35
It shall be possible for the operator to provide the UE with access network information pertaining to locally supported 3GPP and non-3GPP access technologies. The access network information may also include operator preferences based on locally available 3GPP and non-3GPP access technologies, and the information may be restricted to the access technologies or access networks the UE can use.

36
It shall be possible to perform Lawful Intercept for both roaming and non-roaming users for all access systems the user are allowed to use.
37
The mobility management shall be able to provide location hiding capabilities without increasing system complexity. The location hiding capabilities may be provided differently per operator (e.g. applied for all users, only for the required users, not required at all). The mobility management shall also be able to enable location privacy protection when to users who require this privacy service, and in this case local breakout and route optimization support might be disabled.
38
The mobility management between 3GPP and non 3GPP access systems should have minimum impact on the access technologies and it should be independent from transport technologies.
39
The mobility management shall support the anchoring of traffic for a UE within a SAE CN node to allow charging and other service enabling functions to be performed. This does not preclude the possibility to change the SAE CN nodes to allow route optimization.

40
It shall be possible to be compatible with the existing 3GPP roaming interfaces when SAE interworks with pre-SAE/LTE network.
41
The mobility management is provided without degrading the current 3G security level. This means both control signalling and user data are securely transported. It is desirable that the mobility management entity for LTE access is not directly addressable by the UE.
