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1. Introduction

The Rel-10 architecture was updated to support local IP access (LIPA) and selected IP traffic offload (SIPTO) in the macro network. However, due to lack of time, not all Rel-10 requirements from Stage 1 were implemented. The solution in Rel-10 has the following limitations:

-
LIPA only supports a local gateway (L-GW) collocated with the Home (e)NB (i.e. no stand-alone L-GW support), which prevents mobility within the local network;

-
no support for traffic offload for H(e)NB subsystem at the local network (traffic offload in Rel-10 is only supported in the mobile operator network).

There was an interest during Rel-11 to enhance the architecture developed as part of Rel-10 LIPA_SIPTO WID to support the remaining unimplemented requirements originally developed as part of Rel-10. 
For Release 11 the work on "LIPA Mobility and SIPTO at the Local Network" was not completed by SA2. In Rel-12 SA2 continued the work to cover some of the outstanding work of Rel-10. The scope of the WID was reduced which was approved at SA plenary #58. 
This paper tries to reflect the status and the outstanding stage 3 work in CT area. It also reflects the changes on requirements since the last presentation of the approved related CT WIDs.
At the last plenary RAN plenary the related WID (see RP-130372 [1]) was approved which allows starting the work in RAN.

2. Discussion

SA2 completed an analysis which is documented in the 3GPP TR 23.859 [2] on "the LIPA Mobility and SIPTO at the Local Network" features. In Rel-12, it has been concluded that the most important scenario is the per-APN SIPTO at the local network to offload Internet traffic. The mobility with IP address preservation is not required. The SIPTO at the local network is applicable to H(e)NB system and small cells.

The analysis is captured in 3GPP TR 23.859 [2]. 3GPP TR 23.859 [2] is completed, and approved at the last SA plenary. 

The TR provides solution for the following key issues:

1) "Architecture for LIPA mobility", it is agreed that the solution 1 described in the sub-clause 5.2.1.1, "Architecture solution 1: Standalone logical L-GW" will be adopted as the baseline architecture.
L-GW is the anchor point of the LIPA connectivity to the local IP network.
2) L-GW selection and addressing, is described in the sub-clause 5.2.2.2.

3) Discovery of the LIPA mobility area, 2 options are described in the sub-clause 5.2.3.
4) LIPA deactivation, subclause 5.2.4; no solutions are described in the TR

5) H(e)NB providing LIPA support indicator to the UE, 3 solutions are mentioned but no conclusion in the sub-clause 5.2.5.

6) For "SIPTO at the local network permission", it is agreed that the solution 1 described in the sub-clause 5.4.2.2 will be adopted for SIPTO at the local network control. The solution adds new values to the SIPTO permission per APN.
7) "Criteria for per APN SIPTO@LN activation by the network", Solution per APN SIPTO@LN based on SIPTO at the local network indication and APN support is described in the sub-clause 5.4.3.2. MME/SGSN gets SIPTO permission as part of the subscription of the selected APN. An example, "on SIPTO@LN is supported in the local network is provided (i.e. LHN-ID for SIPTO@LN and/or L-GW IP address for SIPTO@LN send in the initial UE message)".
8) For “Architecture for SIPTO@LN” :
· "Reusing SIPTO@ above RAN (Standalone GW)", i.e., the solution 1 described in the sub-clause 5.4.4.2 will be adopted as architecture for SIPTO at the local network in the non-collocated case.

· "Reusing Rel-10 LIPA Architecture", i.e., the solution 3 described in the sub-clause 5.4.4.4 will be adopted as architecture for SIPTO at the local network in the case where the L-GW is collocated with the H(e)NB.

New requirements added to stage 2
The normative specifications cover the following requirements:
1. L-GW selection:
For standalone GW, the GW selection procedure is performed with the PGN GW selection function using the APN and the Local (H)eNB Network ID (based on DNS function). For the Standalone L-GW the L-GW and S-GW shall be collocated. 
For L-GW function collocated with the (H)eNB the PDN GW selection function uses the L-GW address proposed by the (H)eNB in the S1-AP message (no DNS function is used). 
The (H)eNB supporting the SIPTO at the local network function includes the Local GW address to the MME in every INITIAL UE MESSAGE message and every UPLINK NAS TRANSPORT message specified in 3GPP TS 36.413 [3]. 

The HNB supporting the SIPTO at the local network function includes the Local GW address to the SGSN in every INITIAL UE MESSAGE message and every UTRAN originated DIRECT TRANSFER message as specified in 3GPP TS 25.413 [4].
2.
Mobility issues:
The MME uses the Local (H)eNB Network ID to determine if the UE has left its current local network and if S-GW relocation is needed. 

IP data session is only maintained when the target (H)eNB has the connectivity with the same local network. Otherwise, the MME should disconnect the SIPTO at the local network PDN connection with “reactivation requested” cause. 
For L-GW function collocated with the (H)eNB IPdata session continuity is not supported (Like LIPA).
3.
Subscription and permission:

Subscription data in the HSS shall be configured per user and per APN. 
SIPTO at the local network is intended for offloading Internet traffic only, thus the L-GW does not provide APN specific connectivity.
Change of permission for an APN related to an already established connection, the MME shall release the SIPTO at the local network PDN connection for that APN with cause "reactivation requested".
4.
Dependency with other functionalities:

The applicability of SIPTO at the local network does not depend on CSG.
SIPTO at the local network is available for E-UTRAN and UTRAN access only.
The normative work at stage 2 level in SA2 is also marked as 95% completed.
Open issues
The open issues for the collocated L-GW solution in stage 2 are:
· For the UMTS case, it is clarified that the collocated L-GW is not to be adopted for the macro NB case.

· One issue left for further consideration is on which mechanism is suitable for differentiation between LIPA and SIPTO at local network on H(e)NB, e.g., address or bearer type. 

There is one open issue for the standalone L-GW solution in stage 2 which is:
· The SIPTO at the local network PDN connection deactivation might need some clarification. 
3. Conclusion

SIPTO at the local network has progressed to the level of normative text in SA2 while LIPA Mobility is not concluded in the TR. There are only small issues outstanding in the stage 2 area regarding SIPTO at the local network, and therefore it is proposed to start stage 3 work in CT WGs. Stage 3 CRs can already be produced and agreed in line with the new requirements added in stage 2. The WIDs for CT WGs work could require some minor updates to be aligned with the latest stage 2 work. The WIDs have to be agreed when the CT1 and CT4 meetings are collocated as being both WGs responsible for the work, and therefore we are going to submit them for May’s meetings.
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