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1 Introduction
This contribution proposed the TP of SIPTO for dual connectivity.
2 TP
4.1
SIPTO in the dual connectivity
4.1.1
SIPTO at the Local Network with standalone GW for Dual Connectivity
There are the following architecture alternatives for different scenarios:
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Figure 1：Architectures of SIPTO at local network with standalone GW for DC

Alternative 1: standalone GW connects to both MeNB and the SeNB. 

In this alternative, SIPTO bearers can be configured to MeNB and/or SeNB. For SIPTO bearer in SeNB, it can be SCG bearer or split bearer. It is the MeNB to decide one bearer is setup in MeNB or the SeNB. If SIPTO bearer is decided for the UE, the MeNB shall select the SeNB in the local network to configure the SIPTO bearer. The MeNB can know the local home network ID of the SeNB by configuration or through X2 procedure.
For SIPTO at local network with standalone architecture, it is the MME to trigger SIPTO bearer deactivation procedure after handover if the UE moves out the source local home network. In case of DC, the MeNB can transmit the target LHN ID to the MME  with the currentPath Switch Request message so that the MME can trigger the bearer deactivation procedure correspondingly. 

This alternative is used in the scenario that MeNB and the SeNB belong to the same local home network.

Alternative 2: standalone GW connects to MeNB. 

The bearers in MeNB can be SIPTO bearer. Whether split bearer can be setup to SeNB needs to be discussed. From one aspect, it is not allowed considering SeNB is not in the local home network. From another hand, there is no reason to block it since there is connectivity between MeNB and SGW/LGW. SCG bearer in SeNB is not possible. The MeNB shall configure SIPTO bearer in MeNB or split bearer in SeNB. 

It is the MME to trigger bearer deactivation procedure after handover if the UE moves out the source local home network. To support bearer deactivation, the MeNB need to inform the MME the target local home network during handover procedure.

This alternative is used in the scenario that MeNB is in the local home network.

Table 1: Summary of the standalone architecture alternatives:

	
	Architecture alternative 1
	Architecture alternative 2

	Architecture description
	standalone GW connects to both MeNB and the SeNB

	standalone GW connects to MeNB

	Scenarios to be used
	MeNB and the SeNB belong to the same local home network

	MeNB is in the local home network


	Specification impact
	There is minimal specification impact to support this alternative.


	There is minimal specification impact to support architecture 3C.



4.1.2
SIPTO at the Local Network with co-located LGW for Dual Connectivity
There are the following architecture alternatives for different scenarios:
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Figure 2：Architectures of SIPTO at local network with collocated LGW for DC

Alternative 1: LGW in MeNB. 

SIPTO bearers can be configured to MeNB and/or SeNB. For SIPTO bearer in SeNB, it can be SCG bearer or split bearer. Service continuity can be assured if MeNB is unchanged. Only S1 backhaul can be saved for SCG bearer.

For SIPTO bearer setup, switch and bearer deactivation procedure, the existing procedure is enough. There is no stage 3 (at least ASN.1 impact. If SIPTO bearer is configured to SeNB as SCG bearer, the MeNB set the uplink TEID and TNL address as Correlation ID and TNL address of the LGW in X2AP message and transmit to the SeNB.

This alternative is used in the scenario that MeNB has collocated LGW function.

Alternative 2: LGW in SeNB. 

The bearers in SeNB can be offloaded. Only SCG bearer option can be configured as SIPTO bearer. Once there is SeNB change, the bearer should be deactivated. 

For SIPTO bearer setup, the MeNB report the LGW IP in SeNB to the MME. The MME transmit the Correlation ID to MeNB when MME decide to setup SIPTO bearer for the UE. To configure the local tunnel in SeNB, Correlation ID needs to be transmitted to the SeNB over X2. 
The existing procedure is enough for SIPTO trigger bearer deactivation during handover or during bearer switch.

This alternative is used in the scenario that SeNB has collocated LGW function.

Alternative 3: both MeNB and SeNB have its collocated LGW. 

Both MeNB and SeNB have its collocated LGW. For architecture 3C, the split bearer is still offloaded from MeNB. For architecture 1A, the data in SeNB can via its own LGW.
For SIPTO bearer setup, MeNB reports its own LGW IP to MME. MeNB can also report the LGW IP of SeNB to MeNB. MME need to inform MeNB to which LGW the SIPTO bearer is setup, so that MeNB knows whether the bearer is configured in MeNB or SeNB
The existing procedure is enough for SIPTO trigger bearer deactivation during handover or during bearer switch.

This alternative is used in the scenario that both MeNB and SeNB have its collocated LGW function.

Table 2: Summary of the collocated architecture alternatives:

	
	Architecture alternative 1
	Architecture alternative 2
	Architecture alternative 3

	Architecture description
	LGW in MeNB
	LGW in SeNB
	both MeNB and SeNB have its collocated LGW

	Scenarios to be used
	MeNB has collocated LGW function

	SeNB has collocated LGW function
SIPTO bearer has to be deactived during SeNB change procedure. 
	both MeNB and SeNB have its collocated LGW function
If SIPTO bearer is in SeNB, it has to be deactived during SeNB change procedure.

	Specification impact
	No stage 3 impact
	The meaning of LGW IP in Initial UE Message and Uplink  NAS Transfer (ASN.1 can already support it);

MeNB transmit Correlation ID to SeNB for local tunnel setup in SeNB
	MeNB may report the LGW IP of the MeNB and the SeNB to MME;

MME need to inform MeNB to which LGW the SIPTO bearer is setup;

MeNB transmit Correlation ID to SeNB for local tunnel setup in SeNB.
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