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This document discusses candidate solutions and practical considerations for macro SIPTO scenario, and proposes a final conclusion on macro SIPTO solution for Release 10.
1 Introduction
When evaluating a solution, we need to take into account a number of factors besides its technical merits, e.g. the cost and difficulties to deploy/implement the solution, the impact to existing networks, backward/forward compatibility from both terminals and network perspective, user experience, etc. Therefore, a final solution should not only be technically correct, but also be practically and commercially feasible. 
2 Discussion

2.1 Summary of candidate solutions
The SIPTO solutions for macro network in TR 23.829 can be classified into two types based on how they offload the traffic, which also relate to the granularity level of the traffic to be offloaded:

1) SIPTO by selecting a local GGSN/PGW function (L-GW for short) closest to the UE's location.

The traffic is offloaded per APN. This includes two possible alternatives: defining a dedicated APN to be used specifically for SIPTO traffic; or using a common APN and offload the traffic when it is configured or indicated to do so. In the latter case, the traffic of this common APN may be offloaded in some areas/cases while going through the mobile Core Network in the other areas/cases for a user.

Solutions 1, 3, 5 are using this APN/PDN based mechanism. Solution 5 is a general description for all these three. Solution 3 is a UMTS instance of solution 5 with a suggested GW address provided by the RAN node. Solution 1 puts more efforts in femtocell cases, but it uses the same offload mechanism as solution 5 regarding macro SIPTO. Thus in the following discussion and evaluation, solution 5 represents the APN/PDN based solutions.
2) SIPTO by adding NAT function in network nodes near to the UE's location.

The traffic is selected based on APN and/or the characteristics of the IP packets, e.g. destination IP address, etc, and offloaded by NAT. This does not preclude the case that a whole PDN connection can be offloaded.

Solution 2 and 4 are using this NAT based mechanism. Solution 4 is a UMTS SIPTO solution with no impact on existing network procedures/interfaces. Solution 2 is an NAT based solution focused on the femtocell case, hence it is not discussed here further.
Solution 6 is a combination of above two approaches which is only considered for LIPA and SIPTO in femtocells , thus it is not discussed here further.
Summary: Solution 4 and solution 5 are the two candidate solutions for macro SIPTO scenario.
A detailed evaluation of solution 4 and solution 5 can be found in S2-101069.
2.2 Understanding of macro SIPTO
In the justification part the LIPA_SIPTO WID, it was stated that, "Additionally, due to the fact that 3GPP radio access technologies enable data transfer at higher data rates, the 3GPP operator community shows strong interest to offload selected IP traffic not only for the Home (e)NodeB Subsystem but also for the macro layer network, i.e. offload selected IP traffic from the cellular infrastructure and save transmission costs."

And SA1 also defined the following requirements:

-
It shall be possible for IP traffic of a UE associated with a particular defined IP network to be offloaded while IP traffic of that same UE associated with other defined IP network(s) is not offloaded.

-
It shall be possible to perform Selected IP Traffic Offload for pre-Release 10 UEs.

-
Offloading selected IP traffic for a UE shall not affect services running in parallel for the same UE. 

-
It shall be possible to perform Selected IP Traffic Offload without any user interaction.

Hence our understanding of the aim of SIPTO for macro network is to select and offload part of the data traffic which is deemed to cost a lot of network resources but bring little monetary value to the operators. This traffic offload requirement is especially urgent for the already deployed PS networks, as the operators are already facing with the problem of coping with the pressure of high data rate traffic (e.g. HSPA networks).

And because the beneficiary of SIPTO is mainly the operators but not necessarily the end users, it is a question whether operators want to let the users know their traffic will be offloaded, as the user experience may be somehow downgraded regarding e.g. mobility support, QoS support, etc. Furthermore, SIPTO without any user interaction allows operators to offload the traffic without user awareness.
Summary: User is not aware of SIPTO. SIPTO is performed without any user interaction.
2.3 Separate UMTS and LTE

UMTS SIPTO and LTE SIPTO have not been separated clearly in the LIPA_SIPTO work item objectives. Most of the solutions in the TR apply common offload mechanism for both UMTS and LTE systems. However, there are many differences between UMTS and LTE which we have to take into consideration, e.g. different architectures and procedures, security mechanisms, UE capabilities, commercial deployment scale, urgently required or not, existing legacy UE base, etc. So, when evaluating the different macro SIPTO solutions, the same factors may weigh differently for UMTS and LTE.

Proposal: The macro SIPTO solutions for UMTS and for LTE should be evaluated separately. And it is possible to select different solutions for different systems.
3 Conclusion and Proposal
Nowadays, a large number of the UMTS UEs in use cannot support multiple PDN. Also, many UMTS networks are currently deployed with centralized GGSNs. In order to support legacy UEs and implement the SIPTO feature quickly in the UMTS networks, for UMTS macro SIPTO, it is proposed to use solution 4 as the final solution.
However, there are only a few LTE networks now. UE functionality can be enhanced to support an intelligent binding mechanism based on the operator's offload policy) to allow the UE to automatically separate the traffic among different PDNs when LTE networks are widely deployed. If this condition is fulfilled, solution 5 can be selected as the solution for LTE SIPTO.

It is proposed to add the following conclusion in TR 23.829.
Proposed Changes
7.1
Conclusion on macro SIPTO
7.1.1
Conclusion on UMTS macro SIPTO

Considering the support for legacy UEs and impact on existing network deployments, solution 4 is chosen as the UMTS macro SIPTO solution for Release 10.
7.1.2
Conclusion on LTE macro SIPTO

Solution 5 is chosen as the LTE macro SIPTO solution for Release 10. Support of multiple PDN connections shall be made mandatory in the UE. LTE capable UEs shall have the capability to automatically bind the traffic generated by their applications to the appropriate APN. Further work may still be needed in later 3GPP Releases.
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