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Abstract of the contribution: Generalizes the solutions to support a stand-alone L-GW withSxx interface. Two solutions are provided here. One is Sxx is only user plane, the other is Sxx is both user plane and control plane.
1. Introduction

Two possible solutions for stand-alone L-GW for LIPA_SIPTO are put forward in SA2#79. In these two solutins, a new Sxx interface is involved to support direct tunnel between H(e)NB and sperate L-GW. One solution (S2-102432) is about Sxx interface using user-plane only and the Sxx interface in the other solution (S2-102433) being both user plane and control-plane. 
Although the stand-alone L-GW scenario is moved to Rel-11, we still can approve some suitable architecture principles beforehand to promote the development of LIPA_SIPTO.
2. Summary and Comparison
The following form is a summary of technical topics and protocal impacts for the two solutions. The comparison between them can help us to get a final decision.
	
	Sxx with user-plane only
（LIPA Solution 1, Stand-alone L-GW）
	Sxx with both user-plane and control plane

(LIPA Solution 1, Stand-alone L-GW)

	New interface
	Sxx interface:
· Supporting GTP-U only
	Sxx interface:
-  Supporting both GTP-C and GTP-U

	Impacts on current interface
	S1 interface:

· Addition of L-GW IP address and TEID for UL data of Sxx tunnel 

S11 interface:

· Direct tunnel indication is sent to S-GW indicating that direct tunnel needs to be established for the user-plane between L-GW and HeNB

S5 interface:

· Addition of HeNB IP address and TEID for DL data of Sxx tunnel
	S1 interface:

· Addition of L-GW TEID for S5 as collocated L-GW scenario

· Source to target container includes L-GW IP address and TEID for UL data for Sxx tunnel when handover occurs

S11 interface:

· None

S5 interface:

· None

Sxx interface:

· Providing S5 TEID to the L-GW in GTP-C signaling to correlated Sxx tunnel with the S5 tunnel

	Impacts on current network entity behaviour
	MME:

· Modify the S1 and S11 signalling to support direct tunnel between L-GW and HeNB
· L-GW selection

S-GW:
· Sending Modify Bearer Request message with HeNB IP address and TEID for DL traffic for Sxx tunnel to the L-GW when there is direct tunnel indication

· During S1 release procedure, S-GW sends Modify Bear Request message to L-GW to remove Sxx tunnel

L-GW:

· Buffering the downlink data when the UE is in idle mode and sends the first packet to S-GW for paging
· One GTP-U tunnel to S-GW when the UE is in idle mode,and a GTP-U tunnel to HeNB when the UE is in active mode
	MME:
· Modify the S1 signalling (adding S5 TEID of L-GW) to support direct tunnel between L-GW and HeNB

· L-GW selection

S-GW:

· None

L-GW:

· Buffering the downlink data when the UE is in idle mode and sends the first packet to S-GW for paging

· One GTP-U tunnel to S-GW when the UE is in idle mode. Two GTP-U tunnels existed when the UE is in active mode.

HeNB:

· Direct tunnel establishment or removement
· Modifying the source to target container for handover procedure


3. Conclusion

Through the above comparison, we find that the solution of Sxx using user-plane only has more impacts on current interface and network entity. And the solution of Sxx using both user-plane and control-plane is almost alignment with the approved colocated L-GW scenario. 

So we suggest choosing the Sxx interface with both user-plane and control-plane as solution of stand-alone L-GW for LIPA.
3. Proposal
Add the following changes in TR 23.829:
*****************************************Start of Change****************************************

5.2.3.X
Architecure for LIPA with Stand-alone L-GW
5.2.3.X.1
General
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Figure 5.2.3.X.1-1: LIPA solution for HeNB using local PDN connection with a stand-alone L-GW
The key difference of this architecture from that of collocated L-GW are:
-
a Local PDN Gateway (L-GW) function in the home network which has a new interface (Sxx) to the HeNB. The Sxx interface is a user-plane and control plane interface, the user plane uses the GTP-U protocol and the control planes uses the GTP-C protocol.
-
L-S5 is tunnelled in the different IPsec tunnel than S1-MME and S1-U;

-
IKEv2 mechanisms are used to request one IP address each for the HeNB and one for the L-GW function. 

-
The assigned L-GW address is provided to the network in one of the following methods:

-
L-GW address is provided to the HeNB via non-specified mechanism via the enterprise’s OAM system. It is then signalled to the MME via S1-MME by the HeNB as in the collocated case: candidate messages include S1 SETUP REQUEST or INITIAL UE MESSAGE, etc;
-
the LGW may register its address with the operators network’s DNS during OAM. Standard DNS lookup can be then used by the MME to discover the LGW for the UE’s PDN connectivity. 

-
the SeGW may register the L-GW’s address to the operator’s DNS system.

Editor’s Note: It is FFS which of the above schemes is selected.

-
The L-GW address for control plane corresponding to L-GW name used for Sxx interface is either configured via OAM at all HeNBs or enterprise DNS lookup is used
Depicted in Figure 5.2.3.X.1-2 is the equivalent LIPA architecture for HNB femto cells with S4-SGSN.
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Figure 5.2.3.X.1-2: The equivalent LIPA solution for HNB using local PDN connection with a stand-alone L-GW
The key difference of this architecture from that of collocated L-GW for HNB are:

-
S12’ interface is GTP user plane and control plane interface.
5.2.3.X.2
LIPA PDN connection establishment
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 5.2.3.X.2-1: UE requested PDN connectivity to LIPA
The key differences of this flow from the collocated case are:
6.
A per-bearer L-GW S5 TEID and optionally L-GW name and is provided for each of the LIPA PDN bearers. The L-GW name is used by the HeNB to determine for which LGW to create the Sxx CP connection. The S5 TEID is used in provided in subsequent step to the L-GW and used by the L-GW as a key to correlate S5 tunnel with Sxx tunnel to be established.
NOTE: In case the HeNB provides the L-GW @ to the MME via S1-MME, then the L-GW name is not needed to be provided. Otherwise the L-GW name is needed for the HeNB to select the same L-GW as was selected by MME. The “L-GW name” is provided by the enterprise to the operator during OAM.

14.
The HeNB sends a Create Session Request to the L-GW with the HeNB address and TEID for the user plane for downlink data. The HeNB also provides the L-GW S5 TEID to the L-GW for it to correlated the Sxx tunnels with the appropriate S5 tunnels.

15.
The L-GW responds with a Create Session Response to the HeNB with the LGW address and TEID for the user plane for uplink data.
5.2.3.X.3
Inter HeNB Mobility
The following flow considers the case of inter HeNB handover. 

In case the LIPA PDN connection cannot be supported by the target eNB/HeNB as determined by the MME (eg based on subscription check), the MME in Step 3 will only include the non-LIPA PDN bearers in the bearers to be setup list when providing to the Target eNB/HeNB. The target eNB/HeNB will only setup the non-LIPA PDN bearers. The MME will subsequently remove the LIPA PDN context from the Serving GW (and LGW) of the LIPA PDN bearers. This is normal S1 HO failure handling when a PDN connection is not accepted in target eNB.
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Figure 5.2.3.X.3-1: Inter-HeNB Handover

In comparison with the existing call flow for S1-based handover, the following steps are worth additional explanation:
2.
For each EPS Bearer, the source HeNB includes L-GW address and TEID for UL data over Sxx in the source to target transparent container.
3.
The MME forwards the source to target container to the target HeNB. 

11. The target HeNB sends the Modify Bearer Request message to the L-GW including the target HeNB IP address and TEID for DL traffic over Sxx. The HeNB also provides the L-GW S5 TEID to the L-GW for it to correlate the Sxx tunnel with the appropriate S5 tunnel.
12.
The L-GW responds with the Bearer Response message which contains the L-GW@ and TEIDs for UL data traffic.
5.2.3.X.4
S1 Release Procedure
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Figure 5.2.3.X.4-1 S1 Release Procedure when LIPA PDN connection for UE exists
In comparison with the existing call flow for S1 Release procedure, the following steps are worth additional explanation:

7.
The HeNB sends a Modify Bearer Request to the L-GW to request the L-GW to release all HeNode related information (HeNB @ and TEIDs) for the UE. The HeNB also provides the L-GW S5 TEID to the L-GW for it to correlated the Sxx tunnel with the appropriate S5 tunnel.

8. 
The L-GW releases the eNode address and TEIDs from the UE’s bearers to the LIPA PDN. The Sxx GTP-U tunnel is now released. The L-GW starts buffering downlink packets received. On receiving the first DL packet for idle mode UE, the PGW forwards the first packet to the S-GW which will trigger the MME to page the UE.
5.2.3.X.5
UE Triggered Service Request Procedure
Figure 5.2.3.X.5-1 shows the service request procedure when there is LIPA PDN connection has been set up for the UE.
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Figure 5.2.3.X.5-1 UE Triggered Service Request Procedure if LIPA PDN connection existed
In comparison with the existing call flow for UE triggered Service request procedure in TS 23.401, the following steps are worth additional explanation:

2.
A per-bearer L-GW S5 TEID and optionally L-GW name and is provided for each of the LIPA PDN bearers. The L-GW name is used by the HeNB to determine for which LGW to create the Sxx CP connection. The S5 TEID is used in provided in subsequent step to the L-GW and used by the L-GW as a key to correlate S5 tunnel with Sxx tunnel to be established.

11. The HeNB sends the Modify Bearer Request message to the L-GW including the HeNB IP address and TEID for DL traffic over Sxx. The HeNB also provides the L-GW S5 TEID to the L-GW for it to correlated the Sxx tunnel with the appropriate S5 tunnel
12.
The L-GW responds with the Bearer Response message which contains the L-GW@ and TEIDs for UL data traffic.
5.2.3.X.6
L-GW Triggered Service Request Procedure
Figure 5.2.3.X.6-1 shows the L-GW triggered service request procedure when there is LIPA PDN connection has been set up for the UE.
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Figure 5.2.3.X.6-1 L-GW Triggered Service Request Procedure if LIPA PDN connection existed
The flow is the same as that for the collocated L-GW case.
*****************************************End of Change****************************************
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