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This document provides an evaluation of the different options to support mobility for LIPA in the enterprise network in TR 23.829.

1. 
Introduction

There are four mobility approaches that have been submitted in previous SA2 meetings for LIPA which we categorize as follows:
1.
S-GW located in the enterprise network as described in S2-102180 [1].
-
The S-GW is relocated to the enterprise network for a UE when the UE activates a LIPA PDN. Thereafter normal mobility procedures are used to manage mobility for the UE within the enterprise network. 

-
In this case the normal EPC architecture is used for an enterprise network and not the special architecture for LIPA defined in Solution 1 of TR 23.829 which would only apply to the residential case with no mobility.
2.
Trombone traffic from L-GW collocated with source HeNB via SGW in the CN to target HeNB as described in S2-102493 [2].
-
The UE establishes a LIPA PDN at a L-GW collocated with the source HeNB. When the UE moves to another target HeNB in the enterprise, the source HeNB will tunnel the LIPA traffic using the S5 tunnel to the S-GW for the UE located in the CN. The S-GW will forward the traffic to the HeNB over an S1 tunnel. 
NOTE: 
The S5 and S1 tunnels were set up when the UE established the LIPA PDN and are only used to support mobility in the event the UE moves to another HeNB in the enterprise
3.
New interface defined between a standalone L-GW and the HeNB which is a user plane interface only as described in S2-102432 [3].
4.
New interfaces defined between a standalone L-GW and the HeNB which is a user plane and control plane interface as described in S2-102433 [4].
2. 
Evaluation

The following table analyses the four solutions:

	
	Solution 1

S-GW in the enterprise
	Solution 2

Traffic tromboning
	Solution 3

Sxx U-plane only
	Solution 4

Sxx U and C plane

	Standards impacts
	None - already supported
	None – implementation only
	Yes – Requires a new interface between the HeNB and L-GW plus changes to S5 and S11
	Yes – Requires a new interface between the HeNB and L-GW

	Backhaul impacts
	None – LIPA traffic remains in the enterprise
	Yes – LIPA traffic goes to the CN and back when the UE moves away from the HeNB where it initially establishes a LIPA PDN 
	None – LIPA traffic remains in the enterprise
	None – LIPA traffic remains in the enterprise

	MME impacts
	No new impacts – SGW relocation already supported
	No new impacts
	Significant impacts to support control plane via the S-GW for mobility
	No new impacts for mobility support

	S-GW impacts
	No new impacts – SGW relocation already supported
	No new impacts
	Significant impacts to support control plane for mobility
	No new impacts for mobility support

	Mobility performance
	Normal EPC mobility in the enterprise
	Depends on the backhaul
	On a par with EPC mobility
	On a par with EPC mobility

	HeNB impacts
	None
	Requires the L-GW in the HeNB to support a S5 tunnel
	Very litte - The additional U-plane to the L-GW is just another GTP tunnel
	Requires the HeNB to support GTP-C for the C-plane to the L-GW

	CN signaling impacts
	Requires S-GW relocation when the UE establishes the LIPA PDN which is a heavy signaling load to be performed as the UE moves in and out of the enterprise coverage
	None
	New signaling introduced to support mobility
	None

	Deployment impacts
	Requires a S-GW residing inside the customer’s network. (Not much more complicated than a L-GW)

Suitable only for large enterprise deployment
	Suitable only for residential and small office deployment
	Suitable for all deployments, but may be overkill for residential deployment
	Suitable for all deployments, but may be overkill for residential deployment


From the table it is clear that solution 1 has the least impact of the four both in terms of standardization and implementation. The question is whether a S-GW located in the enterprise is the correct choice to scale to support manyenterprise deployments due to the potential signaling load of relocating the S-GW to the enterprise when the UE establishes LIPA. 
On the other hand, solutions 2 and 3 have significant disadvantages in terms of backhaul impacts and changes to the core network respectively and so are not preferred. Solution 4 has the advantage of reducing the CN signaling load since it does not require S-GW relocation to establish the LIPA PDN.
3. 
Conclusion

Based on the above analysis we propose the following conclusions for support of mobility for LIPA:
Conclusion 1: Solution 1 (S-GW located in the enterprise) is the preferred solution to support mobility for LIPA in the enterprise.
Conclusion 2: As a further optimization to reduce the CN signaling load Solution 4 should be considered if needed potentially in a later release.
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