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1
Introduction

NTT DoCoMo put the following question for the SA2 list:

1)Definition of "pre-SAE network": does "pre-SAE network" mean a legacy network where no SAE related functionality are provided, or is it assumed to support any of SAE specific functionalities such as S6 IF?

Moreover, what is the required functionality to support roaming subscribers of Pre-SAE 3GPP operators in VPLMNs that already support SAE?

This contribution contains a discussion related to the above questions, and proposes an answer.
2
Discussion

2.1
Pre-SAE and SAE terminology

The most reasonable definition of Pre-SAE seems to be the packet switched network architecture used before the introduction of SAE/LTE, i.e using 3GPP release < 8, assuming that SAE/LTE is introduced in 3GPP release 8. Since these networks will be in place prior to SAE deployment, it doesn’t seem reasonable to require that they support any SAE specific functionality.
In 23.882 is the terminology “GPRS Core” used to denote SGSN. It could be argued if this definition should be retained given that SGSN will also be evolved in release 8. An alternative definition could therefore be
· Pre-SAE Packet Core: SGSN and GGSN according to 3GPP release < 8. In Pre-SAE networks, SGSN and GGSN interconnect using Gn (within a PLMN) and Gp (for roaming).

· SAE Packet Core: based on release 8 specifications and includes both “EPC” and “GPRS Core”, i.e. UPE/MME/3GPP anchor/SAE anchor as well as SGSN. In SAE networks, SGSN interconnect with the MME/UPE/3GPP anchor using S3 and S4. For roaming, S8 is used through the Visited 3GPP anchor entity
2.2
3GPP release dependency for the roaming architecture
TR 23.882 v1.4.0 figure 4.3-1 shows the interconnection of “GPRS Core” (here equal to the SGSN) when roaming with home routed traffic, using S3 and S4 interfaces to the Visited EPC, and with S8 as the roaming interface for the end-user traffic. Since S3 and S4 are new interfaces as from release 8, one conclusion is that this SGSN must be upgraded at least to 3GPP release 8, (again assuming that release 8 is containing SAE/LTE).
However, when SAE/LTE is introduced there will exist VPLMNs not using 3GPP release 8, which will still accept inbound roamers. Some possible examples are listed below:
· Operators using Packet Core network with 3GPP release < 8, where Gp is used for roaming
· Operators that are upgrading their Packet Core network to SAE and 3GPP release 8, but who will have a shorter or longer migration phase, during which Gp is used for roaming in the not yet upgraded parts of the PLMN
· Operators with more than one supplier, where part of the Packet Core network is upgraded to SAE and 3GPP release 8, using S8, while another part stays on 3GPP release < 8 and Gp

There is however also a terminal dependency, some typical examples described below:

· If the roaming terminal/subscription is pre-SAE, using a pre-SAE VPLMN, interconnection with a pre-SAE GGSN in HPLMN using Gp may be supported. This is according to existing 3GPP specifications (pre-SAE) and is considered out of scope for SAE.
· Also after SAE deployment, it is a requirement to be backwards compatible to the existing pre-SAE terminal fleet. If the roaming terminal/subscription is pre-SAE, using an SAE-enabled VPLMN, an SAE GW is used in HPLMN and S8 is used. 
· In order to support roaming of SAE-enabled terminals/subscriptions also in non-upgraded (pre-SAE) VPLMNs: .If the roaming terminal/subscription is SAE-enabled, using a pre-SAE VPLMN, an SAE GW is used in HPLMN. Gp must then be supported in the SAE GW, in practice acting like a pre-SAE GGSN towards the pre-SAE VPLMN
To summarize, the SAE GW takes over the role of the GGSN in a SAE-enabled network, and for migration reasons it still needs to support Gn/Gp interfaces to interwork with pre-SAE SGSNs. (in roaming and non-roaming scenarios respectively)
Figure 1 shows a simplified roaming architecture with these two types of roaming (Gp and S8).
The Visited 3GPP Anchor needs to support both Gp and S8, depending on if the HPLMN is SAE enabled or not.
Notes for figure 1: The figure depicts MME and UPE split, but the reasoning applies equally well for the co-located MME/UPE. Non-3GPP, I-WLAN, HSS, PCRF and related interfaces are not shown to improve the readability of the figure. OTS can be used in 3GPP rel >= 7, and Iu UP could then bypass SGSN.
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Figure 1: Roaming scenarios – HPLMN is SAE enabled
Figure 2 shows a roaming scenario with a pre-SAE HPLMN. Gp is used as the roaming interface, since this is the only possible roaming interface for pre-SAE. V3GPP Anchor is used to translate between S4 and Gp. One alternative is to allow Gp also to SGSN of 3GPP release >= 8. The number of user plane nodes would however be the same in both scenarios if OTS is used.
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Figure 2: Roaming scenarios – HPLMN is pre-SAE
Figure 3 shows the non-roaming scenario. This is considered less important than the roaming scenario, since the existence of SGSNs of different releases in one PLMN should primarily occur during migration phases, while the roaming scenario is believed to be a common and important case for a long time.
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Figure 3: Non-roaming scenarios

3
Conclusions
Conclusions:

· When roaming in pre-SAE/LTE networks, an SAE GW will act as a GGSN towards pre-SAE Packet Core network nodes. 

· In the roaming case, the HPLMN SAE GW must support Gp towards roaming partners with all or part of their infrastructure on 3GPP release < 8.
· In the non-roaming case, the SAE GW must support Gn towards pre-SAE (not yet upgraded) Packet Core nodes in the same network.

· It is advantageous if Gp and S8 are similar

The questions from DoCoMo are answered below according to our understanding:
1)Definition of "pre-SAE network": does "pre-SAE network" mean a legacy network where no SAE related functionality are provided, or is it assumed to support any of SAE specific functionalities such as S6 IF?
Answer: Pre-SAE networks do not have any SAE related functionality

· Pre-SAE Packet Core: SGSN and GGSN according to 3GPP release < 8. In Pre-SAE networks, SGSN and GGSN interconnect using Gn (within a PLMN) and Gp (for roaming).

· SAE Packet Core: based on release 8 specifications and includes both “EPC” and “GPRS Core”, ie UPE/MME/3GPP anchor/SAE anchor as well as SGSN. In SAE networks, SGSN interconnect with the MME/UPE/3GPP anchor using S3 and S4. For roaming, S8 is used through the Visited 3GPP anchor entity

Moreover, what is the required functionality to support roaming subscribers of Pre-SAE 3GPP operators in VPLMNs that already support SAE?

Answer: A pre-SAE HPLMN uses Gp for roaming towards SAE-enabled VPLMN
4 Proposal

First modification:

It is propose to add the following definitions to TR 23.882:
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

Mobility Management Entity (MME): manages and stores UE context (for idle state: UE/user identities, UE mobility state, user security parameters). It generates temporary identities and allocates them to UEs. It checks the authorization whether the UE may camp on the TA or on the PLMN. It also authenticates the user.

User Plane Entity (UPE): terminates for idle state Ues the downlink data path and triggers/initiates paging when downlink data arrive for the UE. It manages and stores UE contexts, e.g. parameters of the IP bearer service or network internal routing information. It performs replication of the user traffic in case of interception.

It is FFS whether Charging Information for inter-operator accounting is in UPE or in another functional block.

Idle State: is LTE_IDLE for SAE/LTE or PMM_IDLE for 2G/3G or URA_PCH, which is FFS

IP Service continuity: IP service continuity is the capability of a system to hide the impact of mobility events to the end user and the IP application(s), i.e. the service can continue without user intervention or special application support to mask the effects of a mobility event.

Nomadic Terminal: Terminal that does not have full mobile capabilities but would normally be expected to roam between different points of attachment of the network, both wireless and wired.

Backward Handover: the source RAN node initiates the handover, and resources are prepared in the target RAN Nodes. Examples of this concept are reported in TR 25.931 [16].

Forward Handover: The UE changes to the target RAN node without any preparation in the network. Examples of this concept are reported in TR 25.931 [16].

Trusted non-3GPP IP Access: A non-3GPP IP Access Network is defined as a “trusted non-3GPP IP Access Network” if the 3GPP EPC system chooses to trust such non-3GPP IP access network. The 3GPP EPC system operator may choose to trust the non-3GPP IP access network operated by the same or different operators, e.g. based on business agreements. 

Note that specific security mechanisms may be in place between the trusted non-3GPP IP Access Network and the 3GPP EPC to avoid security threats. It is assumed that an IPSec tunnel between the UE and the 3GPP EPC is not required. 

On the contrary, an untrusted non-3GPP IP access is an IP access network where 3GPP network requires use of IPSec between the UE and the 3GPP network in order to provide adequate security mechanism acceptable to 3GPP network operator. An example of such untrusted non-3GPP IP access is WLAN and it is made trusted in the Interworking WLAN specifications developed within 3GPP.
Pre-SAE Packet Core: SGSN and GGSN according to 3GPP pre-release 8. In Pre-SAE networks, SGSN and GGSN interconnect using Gn (within a PLMN) and Gp (for roaming).

SAE Packet Core: based on release 8 specifications and includes both “EPC”, ie UPE/MME/3GPP anchor/SAE anchor and SGSN node from “GPRS Core”, In SAE networks, SGSN interconnect with the MME/UPE/3GPP anchor using S3 and S4. For roaming, S8 is used through the Visited 3GPP anchor entity.
********************END FIRST CHANGE************

Second modification:
It is proposed that figures 1 and 2 are added to a new Annex X “SAE Roaming scenarios” proposed by S2-063665. Figure 1 and 2 are proposed to be added in chapters A) and B) respectively as a clarification of roaming interfaces towards multiple VPLMNs.

It is further proposed that the figures 1, 2 and 3 are taken into consideration for the Deployment Scenarios discussion as initiated on email by Samsung with respect to pre-SAE/LTE and SAE/LTE mobility.
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