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Abstract of the contribution:

This paper provides a solution to support a stand-alone L-GW with Sxx interface based on modified GTP protocol. 
1. Introduction
A stand-alone L-GW architecture was approved in SA2#83 meeting to support LIPA mobility. But the details of the new Sxx interface between the H(e)NB and L-GW are still FFS. 
In this paper, we try to provide a Sxx solution based on modified GTP protocol as one of the candidate solutions. The following issues in TR 23.859 are discussed:
· How the tunnels between the H(e)NBs and the L-GW are established is FFS.
2. Discussion
The following procedure illustrates the setup of LIPA PDN connection via the UE requested PDN connectivity request procedure. Similar changes would also apply to setup of LIPA PDN connection in the attach procedure.
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Figure 1 UE requested PDN connectivity for LIPA
Two key issues should be solved in this procedure:
1. L-GW selection and addressing
This key issue has been described in TR 23.859 section 5.2.2. 
In step 6, the L-GW@LN/CN address of control plane is sent to the HeNB in S1-AP message as the content of Correlation ID for establishing the direct data path between the HeNB and the L-GW. The L-GW@LN/CN FQDN also can be provided to the HeNB instead of L-GW@LN address of control plane for DNS query to find appropriate L-GW. In order to correlate the Sxx tunnel with the S5 tunnel for the same UE, the L-GW@CN address of user plane and L-GW S5 TEID should be contained in the Correlation ID.
2. Direct tunnel establishment
After the HeNB gets the Correlation ID including L-GW@LN/CN address, L-GW S5 TEID and L-GW@CN address of user plane for setup of the direct data path, the HeNB sends Creat Session Request to the L-GW with the HeNB TEID for the user plane in step 14. The HeNB also provides the L-GW S5 TEID and L-GW@CN address of user plane to the L-GW for it to correlate the Sxx tunnel with the appropriate S5 tunnel. 
The Create Session Request in step 14 may not contain the UE’s IMSI, when the L-GW receives this kind of message including L-GW S5 TEID and L-GW@CN address of user plane as correlation information, it will not treat this message as abnormal one. The L-GW should consider the two tunnels are used for the same UE and transport the downlink data to the HeNB if the data for LIPA arrived. 
In step 15, L-GW responds with a Create Session Response to the HeNB with the L-GW TEID for the user plane for uplink data. 
3. Proposal
We suggest adding the following changes in TR 23.859:
************************************Start of the Change************************************

5.2.X Key issue #L3: Sxx tunnel establishment using modified GTP protocol

The following procedure illustrates the setup of LIPA PDN connection via the UE requested PDN connectivity request procedure. Similar changes would also apply to setup of LIPA PDN connection in the attach procedure.
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5.2.X-1: UE requested PDN connectivity for LIPA

The key differences of this flow from the collocated case are:
Step 6: The L-GW@LN/CN address of control plane is sent to the HeNB in Bearer Setup Request message as the content of Correlation ID for establishing the direct data path between the HeNB and the L-GW. The L-GW@LN/CN FQDN also can be provided to the HeNB instead of L-GW@LN address of control plane for DNS query to find appropriate L-GW. In order to correlate the Sxx tunnel with the S5 tunnel for the same UE, the L-GW@CN address of user plane and L-GW S5 TEID should be contained in the Correlation ID.
Step 14: HeNB sends Create Session Request message to the L-GW with the HeNB TEID for the user plane. It also provides the L-GW S5 TEID and L-GW@CN address of user plane to the L-GW for correlating the Sxx tunnel with the appropriate S5 tunnel.

Step 15: L-GW responds with a Create Session Response to the HeNB with the L-GW TEID for the user plane for uplink data.
************************************End of the Change*************************************
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8. RRC Connection Reconfiguration Complete
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1. PDN Connectivity Request (LIPA APN)







 







 







 







 







 















14. Create Session Request (HeNB TEID, L-GW S5 TEID, L-GW@CN address of user plane)




















