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In this paper, two solutions to support a stand-alone L-GW with Sxx interface are compared. One is Sxx with only user plane, the other is Sxx with both user plane and control plane. We try to summarize the technical details and compare them to get a suitable conclusion for LIMONET in R12.
1. Introduction

Two kinds of possible solutions for stand-alone L-GW with Sxx interface are put forward in the TR 23.859. One is Sxx interface with only user plane, the other is Sxx interface with both user plane and control plane. In these two kinds of approaches, several variants have been provided as candidate solutions.

Because of each solution have impacts on current specified interfaces and the functions of network entities, we suggest to summarize these impacts and compare the main aspects to get the merits and drawbacks of these two kinds of approaches.

This paper tries to help us to approve one of them to achieve LIMONET in Rel-12. 

2. Summary and Comparison

The following form is a summary of technical topics and interface impacts for the two kinds of approaches. The issues do not contain the details, only the characteristics and possible questions to be solved for each solution are listed here.
	
	Sxx with user-plane only

（Architecture Solution 1, Stand-alone L-GW）
	Sxx with both user-plane and control plane

(Architecture 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:

· Additional L-GW@LN address/FQDN and TEID for UL data of Sxx tunnel 

· Reporting the L-GW@CN address/FQDN for L-GW selection.
	S1 interface:

· L-GW@LN/CN address of control plane or the L-GW@LN/CN FQDN is provided to HeNB for establishing the direct tunnel.

· L-GW S5 TEID and L-GW@CN address of user plane is transferred to HeNB to bind the LIPA session with S5 session. 

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

· Reporting the L-GW@CN address/FQDN for L-GW selection.

	
	S11 interface:

· Direct tunnel indication in Modify bearer request or some new message is sent to S-GW indicating that direct tunnel needs to be established for the user-plane between L-GW and HeNB.

· When the UE turns into idle mode, an indication in Release Access bearer request is used to make the S-GW delete the LIPA direct tunnel.
	S11 interface:

· None.



	
	S5 interface:

· Additional HeNB @LN address and TEID for DL data of Sxx tunnel.
	S5 interface:

· None

	
	X2 interface:

· Additional L-GW@LN address and TEID for UL data of Sxx tunnel.
	X2 interface:

· Including the parameters such as L-GW@LN address in RAN container to make the target HeNB to establish the direct tunnel.

	Impacts on current network entity behaviour
	MME:

· Modify the S1 and S11 signalling to establish/delete direct tunnel between L-GW and HeNB.

· L-GW selection

· LIPA mobility judgement in idle mode.

· Whether performs the LIPA mobility judgement in connected mode is still FFS.
	MME:

· Modify the S1 signalling to support direct tunnel establishment between L-GW and HeNB.

· L-GW selection.

· LIPA mobility judgement in idle mode.

· Whether performs the LIPA mobility judgement in connected mode is still FFS.

	
	S-GW:

· Sending Modify Bearer Request message or a new message with HeNB@LN address and TEID of DL traffic for Sxx tunnel to the L-GW when there is direct tunnel indication.

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

· The GTP-U tunnel for LIPA is to S-GW when the UE is in idle mode, and the GTP-U tunnel for LIPA is to HeNB when the UE is in active mode. Or it maintains two tunnels for one UE when the UE is in connected mode. It is still FFS.

· IE handling due to the S5 interface change. 
	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.

· Binding the LIPA direct tunnel and S5 tunnel for the same UE.



	
	HeNB:

· Handing the modified correlation ID or additional parameters to identify the LIPA bearers and sent the UL LIPA data to L-GW through Sxx interface.

· Providing HeNB@LN address and TEID to the MME or target HeNB. 

· Whether performs the LIPA mobility judgement in connected mode is still FFS.
	HeNB:

· Direct tunnel establishment or deletion

· Modifying the source to target container for handover procedure

· Whether performs the LIPA mobility judgement in connected mode is still FFS.

	Handover performance
	The downlink data from L-GW should be transferred between H(e)NB or forwarded by the core network until the target H(e)NB address and TEID are updated to the L-GW by the GTP-C message. 
There is delay to transfer downlink data through direct tunnel in HO procedure.
	The target H(e)NB can directly send the modify tunnel message to the L-GW just after the radio connection is established.
No buffering and delay to transfer the downlink data from L-GW.


3. Conclusion

Through the above comparison, we can find that the solution of Sxx with both user plane and control plane has less impact on current interfaces and network entities, more specifically it can be specified without SGW impacts. The handover performance is better than the solution of Sxx with user plane only. And this solution is almost aligned with the Rel-10 collocated L-GW scenario.

The missing procedures of CP+UP solution for UMTS system have been proposed in S2-122954, we suggest adding the table presented in section 2 to TR 23.859 and choosing the Sxx interface with both user plane and control plane as the stand-alone L-GW solution for LIPA. 
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