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Abstract of the contribution: This contribution introduces architectural requirements based on the SA1 requirements from TS 22.220 [3] and TS 22.101 [2] for SIPTO at the local network.

1. Introduction

For Rel-11, SA1 has agreed the following mobility requirement related to SIPTO at the local network.

-
Service Continuity of IP data session(s) for Selected IP Traffic Offload may also be supported during the following mobility events:

-
mobility between the macro network and H(e)NBs; and

-
mobility between H(e)NBs.

During both these mobility events, based on mobile operator policies, the impact of mobility events as perceived by the user shall be reduced by either:

-
minimising any interruption to the data flow; or

-
preventing interruption to the data flow e.g. for voice services.


This contribution analyses the architectural requirements for this study considering the following use cases:

-
Service continuity of IP data session(s) for SIPTO considering mobility among H(e)NBs of the same local network (i.e. administrative domain);

-
Service continuity of IP data session(s) for SIPTO considering mobility from the macro network to H(e)NBs; and

-
Service continuity of IP data session(s) for SIPTO considering mobility from H(e)NBs to the macro network
2. Discussion 
Scenario 1: SIPTO Mobility from macro to H(e)NB
As illustrated in Figure 1, in this scenario, the UE has an IP Point-of-Presence (POP) from a node in the operator core network (e.g. a local PDN GW close to the source eNB may terminate the PDN connection of the UE and allocate the IP address). 
To achieve service continuity for SIPTO sessions, ongoing sessions have to remain anchored at the same gateway (i.e. GGSN/P-GW), where the session was initiated in the macro network. As a consequence, the standard handover procedures as defined for the macro network can be reused for the handover between the macro network and the H(e)NB. 

To optimize the offload for new SIPTO sessions it is further proposed that the UE establishes another PDN connection to a local gateway in the H(e)NB network, so that the traffic of these new sessions can be directly offloaded within the local network – without traversing the operator core network.

Re-allocation of the PDN connection to a local GW in the local H(e)NB network can be achieved as soon as the UE changes to idle mode based on the same procedures used for SIPTO in the macro network.
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Figure 1. SIPTO Mobility from macro to H(e)NBs
Conclusion 1: For SIPTO Mobility from macro to H(e)NBs, the standard handover procedures from macro to H(e)NB cells as defined in Rel-10 are sufficient to support service continuity for SIPTO traffic. 

Conclusion 2: For SIPTO Mobility from macro to H(e)NBs, the Rel-10 mobility procedures to relocate the offload gateway  (e.g. local PDN GW or L-GW) are sufficient to optimize the offload connection.

Conclusion 3: For SIPTO Mobility from macro to H(e)NBs, UEs should establish another SIPTO PDN connection to the local offload gateway in the H(e)NB network to directly offload the data traffic of new sessions within the local network.
Scenario 2: SIPTO Mobility among H(e)NBs

In this scenario, the UE has an IP Point-of-Presence (POP) from a gateway in the local H(e)NB network (e.g. a L-GW may terminate the SIPTO PDN connection of the UE and allocate the IP address). 

During the handover towards another H(e)NB in the local network, the PDN connection can simply remained anchored in the local gateway (L-GW). 
Depending on the location and functionality of the local gateway, different extensions are required to support service continuity for SIPTO PDN connections.

Option 1:  The local gateway is a standalone L-GW (see Figure 2)

In this case, new mobility procedures need to be defined to handover SIPTO connections from the L-GW to the source H(e)NB towards the L-GW and the target H(e)NB. 
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Figure 2. SIPTO Mobility among H(e)NBs with a standalone L-GW
Option 2: The local gateway is a local H(e)NB GW (see Figure 3)

In this case, it is assumed that the L-GW is co-located with a local H(e)NB GW, This local H(e)NB GW is located on the Iuh/S1 path between the H(e)NB and the core network, and enables local mobility handling for intra-CSG handover for Iuh/S1. The local H(e)NB GW also includes the LIPA and SIPTO traffic breakout functionality. Such a local H(e)NB GW could for example be based on a small-scale H(e)NB GW or a local P+S-GW that is located in the Enterprise network – the details are FFS.

As a consequence, the existing mobility procedures defined for inter-H(e)NB and intra-CSG mobility for Iuh/S1 (according to TS 25.467 and TS 36.300) can be used to provide SIPTO mobility within the local H(e)NB network.
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Figure 3. SIPTO Mobility among H(e)NBs with a local H(e)NB GW
Conclusion 4: For SIPTO Mobility among H(e)NBs, either new handover procedures need to be defined to transfer  SIPTO PDN connections between the L-GW and the source towards the target H(e)NB (Option 1), or a Local H(e)NB GW is deployed on the Iuh/S1 path between the H(e)NBs and core network, which reuses the existing inter-H(e)NB handover procedures for Iuh/S1 as defined in Rel-10 (Option 2).

Scenario 3: SIPTO Mobility from H(e)NB to Macro
As illustrated in Figure 4, in this scenario, the UE has an IP Point-of-Presence (POP) from a gateway in the local H(e)NB network (e.g. a L-GW may terminate the SIPTO PDN connection of the UE and allocate the IP address). 

During the handover towards a (e)NB in the macro network, the PDN connection must remain anchored in the local gateway (L-GW). 
As a consequence, in order to achieve service continuity for SIPTO PDN connection during mobility from H(e)NBs to macro-cells, new handover procedures need to be defined that allow the SIPTO traffic to be routed from the local gateway towards the target (e)NB and vice versa.

Re-allocation of the SIPTO PDN connection to another local GW in the macro network can be achieved as soon as the UE changes to idle mode based on the same procedures used for SIPTO in the macro network.
[image: image4.png]MME

Internet o N LN N

eNB

Traffic offload
at L-GW

Enterprise IP Address LTE Macro

Network from L-GW

Handover
~ -~ - -




Figure 4. SIPTO Mobility from H(e)NB to Macro
Conclusion 5: For SIPTO Mobility from a H(e)NB to a (e)NB in the macro network, handover procedures that allow local SIPTO PDN connections to be routed between the gateway in the local H(e)NB network and the target (e)NB and back need to be standardized.
First change

4
Requirements

4.1
Scenarios

For LIPA:
For SIPTO:

-
Service continuity of IP data session(s) for SIPTO considering mobility among H(e)NBs of the same local network (i.e. administrative domain);

-
Service continuity of IP data session(s) for SIPTO considering mobility from the macro network to H(e)NBs; and

-
Service continuity of IP data session(s) for SIPTO considering mobility from H(e)NBs to the macro network
4.2
Architectural requirements

For LIPA:

For SIPTO:


-
Service continuity for SIPTO with mobility from the macro network to H(e)NBs shall be supported with the existing handover procedures as defined in Rel-10 specifications.
-
Establishment of another SIPTO PDN connection to the local offload gateway in the H(e)NB network to directly offload the data traffic of new sessions within the local network should be supported.
-
Relocation of the SIPTO gateway – to select a more optimal offload point during idle mode – mobility shall be supported with the same procedures as for macro networks.

-  
Service continuity for SIPTO with mobility among H(e)NBs shall be supported through handover procedures that transfer the SIPTO PDN connection from L-GW to source H(e)NB towards L-GW to target H(e)NB.

-
Service continuity for SIPTO with mobility among H(e)NBs shall be supported with the existing inter-H(e)NB handover procedures and a local H(e)NB GW gateway.

-
Service continuity for SIPTO with mobility from a H(e)NB to the macro network and back shall be supported through handover procedures that allow local SIPTO PDN connections to be routed between the gateway in the local H(e)NB network and the target (e)NB.
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