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1 Introduction
The support of SIPTO in dual connectivity was briefly discussed in release 12 and eventually considered as an optimization to be addressed in release 13.

At last RAN#66 the new enhanced dual connectivity study item [1] was agreed with the following objective:  
· Study how SIPTO in the dual connectivity can be supported
· Study whether and how L-GW can be co-located with MeNB, SeNB or both.

· Study whether and how SIPTO at the Local Network with standalone GW for Dual Connectivity can be supported.

This paper focuses on the first objective and the case of SIPTO collocated at Local Network.

It can also be observed that the case of LIPA is also part of the scope of the study and presents some similarities from RAN3 point of view.
· Requirements, and, if needed, respective solutions for the support of CSG and LIPA for dual connectivity may be studied as well.
In this paper the term “SIPTO” will generally refer to “SIPTO Collocated at LN”.
2 Description

As we know from release 12, dual connectivity can be deployed in two architectures: SCG bearer option and split bearer.
Split Bearer option
Let’s assume that a bearer is operated SIPTO in the MeNB and gets offloaded in dual connectivity in split bearer. In this option the PDCP of the offloaded bearer remains in the MeNB as shown in the figure here-below:
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We can see that the offloading operation which takes place below PDCP does not affect the termination point of the “internal direct tunnel” which is being used for SIPTO above the PDCP (between the PDCP in green in the figure and the LGW). Therefore the transfer of the data over X2 does not affect the SIPTO operation even if these data do not originate from the eNB hosting the LGW as in “traditional” SIPTO. The data are naturally transferred as RLC SDUs over X2.
Observation 1: SIPTO@LN collocated is already supported in split bearer option.
SCG bearer option
The same principle can apply in case of the SCG bearer option. The difference is simply that the SIPTO bearer data originating from the SeNB need to be transferred as PDCP SDUs over X2 instead of being transferred as RLC SDUs as can be shown in the figure here-below:
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In the figure above, only the first downlink packet is received by the SeNB over S1-U from the SGW like it is for “legacy SIPTO”. The following packets are exchanged over the “direct tunnel” between PDCP and LGW as in the normal SIPTO operation as well, but with the only difference that the “direct tunnel” is no more an “internal direct tunnel” but instead goes over X2.
There is therefore no technical complexity to operate SIPTO@LN collocated with the SCG bearer option. The only two conditions are:
· The MeNB must know the DL (IP@, TEID) of the SeNB GTP-U DL endpoint in order to send over X2 the downlink PDCP SDUs from the LGW to the upper SeNB PDCP (1)

· The SeNB must know the UL (IP@, TEID) of the LGW UL endpoint in the MeNB in order to send over X2 the uplink PDCP SDUs from the upper SeNB PDCP to the LGW (2).
We however note that:
· Condition (1) is already satisfied because the SeNB already includes its DL (IP@, TEID) in the SeNB Addition Acknowledge message at the time of bearer offload for the forwarding of DL packets. This can be reused for the SIPTO@LN operation.
· Condition (2) can easily be satisfied by adding the UL (IP@, TEID) of the LGW in the SeNB Addition Request message sent by MeNB at the time of bearer offload.

Observation 2: SIPTO@LN collocated can easily be supported in the SCG bearer option by adding the UL (IP@ + TEID) of the LGW in the SeNB Addition Request message. 
Based on these findings, we propose to conclude on the feasibility to introduce SIPTO@LN collocated in release 13 and note the well known associated benefits of this feature.

Proposal 1: conclude the feasibility and the benefits to introduce SIPTO@LN collocated in release 13 by adding the UL (IP@ + TEID) of the LGW in the SeNB Addition Request message.

The scope and conclusion of this paper obviously de facto could be extended to LIPA on this aspect.
Proposal 2: conclude the feasibility and the benefits to introduce LIPA in release 13 by adding the UL (IP@ + TEID) of the LGW in the SeNB Addition Request message. 
3 Conclusion and Proposals
This paper has analysed SIPTO @LN collocated and has first shown that:

Observation 1: SIPTO@LN collocated is already supported in the split bearer option.

Observation 2: SIPTO@LN collocated can easily be supported in the SCG bearer option by adding the UL (IP@ + TEID) of the LGW in the SeNB Addition Request message. 

And come to the following two conclusions:

Proposal 1: conclude the feasibility and the benefits to introduce SIPTO@LN collocated in release 13 by adding the UL (IP@ + TEID) of the LGW in the SeNB Addition Request message.

Proposal 2: conclude the feasibility and the benefits to introduce LIPA in release 13 by adding the UL (IP@ + TEID) of the LGW in the SeNB Addition Request message. 
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