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This document provides a proposal for a conclusion on S11 vs S5 for the LIPA solution for H(e)NBs using a local PDN connection defined in Solution 1 and proposes a conclusion for LIPA to include in TR 23.829.

1. 
Introduction

During the discussions on LIPA in SA2#78, the following two architectures were agreed as the baseline for Solution 1.

-
Variant 1 – the L-GW was connected to the CN via an S5 interface for PDN connection management

-
Variant 2 – the L-GW was connected to the CN via an S11 interface for PDN connection management

After offline discussion it was determined that variant 1, namely the L-S5 has less impact on the current system and is the preferred archtiecture. Therefore it is proposed to select the L-S5 architecture to support LIPA in solution 1.
NOTE:
Equivalently the L-S5 interface is chosen for the LIPA architecture for the HNB with an S4-SGSN.

2. Discussion

The following table is a comparison of the above solutions listed in the previous sections:
	
	L-S5 Solution
	L-S11 Solution

	General architecture
	· In line with today’s concept of one S-GW per UE;

· Similar principles as Gn solution;

· Requires « extended » Direct Tunnel between L-GW and H(e)NB (standard DT is between RAN and S-GW in EPC)

· Handovers: core S-GW remains anchor point for both inter-H(e)NB mobility and, if needed for SIPTO or in the future for LIPA, for mobility to/from macro;

· Standalone L-GW: user plane only GTP-u interface;
	· Not in line with today’s concept of one S-GW per UE;

· Different principles than Gn solution;

· L-S11 requires a subset of S11 interface: paging to MME, mobility management, create bearer
· Handovers: L-GW can act as anchor point for inter-H(e)NB mobility; if needed for SIPTO or in the future for LIPA, S-GW relocation would be necessary for handover to/from macro;

· Standalone L-GW: reuses Iu/S1-u interface;

	MME upgrade
	-  Authorization Issue
·  Evaluate whether establish LIPA connection by the subscription and capability of HeNB;
-  GW selection;
·  Select a L-GW for the LIPA PDN connection according to the UE location;
-  Connection management;
·  Support to establish direct tunnel between HeNB and L-GW;

·  Inform to L-GW via the S-GW when the UE turns to idle state or active;
·  Determine whether to keep LIPA PDN connection or release it;

-  Mobility management;

·  Support direct tunnel establishment between HeNB and L-GW;
	-  Authorization Issue
·  The same as L-S5;
-  GW selection;
·  Select a L-GW for the LIPA PDN connection according to the UE location;

·  Select a new Serving GW during PDN connection establishment, while keeping the original Serving GW for another PDN connection;
-  Connection management;
·  Determine whether to keep the LIPA connection or release it;
·  Support two S-11, impacts on procedures, e.g. PDN connectivity establishment procedure;
-  Mobility management;

·  Determine whether the two SGWs shall be relocated and interact with the two SGWs during HO, TAU procedure, which leads to the increase of signaling in MME;

	SGW update
	-  Connection management

·  Inform L-GW when UE state turns to idle or active.
	N/A

	HSS update
	Support LIPA subscription
	Support LIPA subscription

	L-GW Function
	Partial PGW function
-
per UE policy based packet filtering and rate policing/shaping;

-
UE IP Address allocation;
-
Data Routing between L-GW and HeNB in connected mode;
-
DHCPv4 (server and client) and DHCPv6 (client and server) functions;
-
Direct Tunnelling between L-GW and RAN in connected mode.
Downlink Data buffering in idle mode;
Sending dummy packet to trigger paging;
	Partial PGW function
-
per UE policy based packet filtering and rate policing/shaping;

-
UE IP address allocation;

-
Data Routing between L-GW and HeNB in connected mode;
-
DHCPv4 (server and client) and DHCPv6 (client and server) functions;

Partial SGW function
-
Downlink Data buffering in idle mode;
-
Sending Downlink Data Notification to trigger paging;


3．Conclusion

It is proposed to include the following text in the TR 23.829.

* * * First Change * * * *
5.2.4
Open architectural issues

This section lists the open architectural issues which have been identified for this solution.

Common open issues applying to both UMTS and EPS:

-
It is FFS whether Mobility (to macro-network and another H(e)NB) is supported/required for LIPA and/or SIPTO traffic;
-
It is FFS whether the standalone L-GW architecture is supported for LIPA and SIPTO, and if it is, how.
Open issues applying to UMTS only:

-
(none)
Open issues applying to EPS (LTE and S4-based UMTS) only:

-
(none)

* * * Next Change * * * *
5.2.5
Evaluation

The following architectures are agreed as the baseline for Solution 1.

Figure 5.2.5.1 illustrates the LIPA architecture for the HeNB, where the L-GW is physically co-located with the HeNB.


NOTE:
It is FFS whether mobility within the enterprise is supported for LIPA is defined for this release.
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Figure 5.2.5.1: LIPA solution for HeNB using local PDN connection

Figure 5.2.5.2 illustrates the LIPA architecture for the HNB with an S4-SGSN, where the L-GW is physically co-located with the HNB.


NOTE:
It is FFS whether mobility within the enterprise is supported for LIPA is defined for this release.
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Figure 5.2.5.2: LIPA solution for HNB using local PDN connection with S4-SGSN

Figure 5.2.5.3 illustrates the LIPA architecture for the HNB with an SGSN, where the L-GW is physically co-located with the HNB.

NOTE:
It is FFS whether mobility within the enterprise is supported for LIPA is defined for this release.
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Figure 5.2.5.3: LIPA solution for HNB using local PDN connection for UMTS
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