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Abstract of the contribution: This contribution discusses L-S11 and L-S5 variants for solution 1 and makes the relative evaluation for the two solutions.
1
Introduction
Based on the analysis for the two LIPA architectures for H(e)NB scenario, this contribution discusses and makes the relative evaluation for the two solutions.
2
Discussion

The two architecture solutions (i.e. L-S5 and L-S11) for EUTRAN system are listed and analyzed here:
2.1 L-S5 Solution
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-  There is one SGW in core network in this architecture. For LIPA traffic, apply direct tunnel between HeNB and L-GW in active mode. The traffic to core network will be handled by the SGW and the PGW in core network. It could be possible, if required in the future, to be used as anchor point for inter-HeNB mobility.
-  For LIPA traffic, the L-GW buffers the downlink data for the idle UE and the paging can be triggered by "dummy" packet sent across S5.
-  HSS needs to be upgraded to support LIPA subscription;
-  MME needs to be upgraded;

·  Authorization Issue
The MME uses the subscription information and the LIPA ability of current HeNB to perform authorization. The MME should evaluate whether LIPA connection needs to be established based on these information.
·  GW selection

The MME should have the ability to select the L-GW close to the HeNB, and manipulate to establish direct tunnel between HeNB and L-GW.

· Connection management

During the connection establishment, the MME shall establish direct tunnel between HeNB and L-GW, e.g. the L-GW TEID parameter is signaled across MME/SGW to the HeNB.
The MME needs to inform the L-GW via the S-GW in the core network when the UE turns to idle state or active.
The MME should have the ability to decide whether to keep LIPA PDN connection or release it after movement.
·  Mobility management

During the mobility events, the MME needs to establish direct tunnel between HeNB and L-GW, e.g. the L-GW TEID parameter is signaled from source HeNB across MME to target HeNB;
-  SGW needs to be upgraded;

· Connection management

The SGW needs to inform L-GW when UE state turns to idle or active.
2.2 L-S11 Solution
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-
For LIPA traffic, a Local Gateway(L-GW) function for EPS that can be either located on the HeNB or as a standalone node includes partial P-GW function and S-GW downlink data buffering function; it could also be possible, if required in the future, to be used as anchor point for inter-HeNB mobility.
-
The S-GW in the core network serves for the CN traffic;

-
The L-S11 interface between the L-GW and the MME is used to manage the session for LIPA traffic;

-
When the UE is in idle mode, the LIPA downlink packets are buffered in the L-GW; When UE enters connected mode, the packets buffered in L-GW are forwarded on the path between the L-GW and the HeNB;
-  HSS needs to be upgraded to support LIPA subscription;
-
MME needs to be upgraded;

·  Authorization Issue
The MME uses the subscription information and the LIPA capability of current HeNB to perform authorization. The MME should evaluate whether LIPA connection needs to be established based on these information.
·  GW selection

The MME needs to have the ability to select a L-GW for the LIPA PDN connection according to the UE location; 
In this architecture, the MME may need to select a new Serving GW during PDN connection establishment, while keeping the original Serving GW for another PDN connection. This will cause changes to PDN connection establishment procedure;
·  Connection management
The MME needs to decide whether to keep the LIPA connection or release it after movement;
The MME shall have ability to identify the two SGWs for one UE;

·  Mobility management
The MME needs to 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;
-
This architecture violates the existing one Serving Gateway assumption for EPS;
2.3 Comparison of Alternative Solutions
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;


In addition, from the perspective of the LIPA requirement, both the L-S5 and L-S11 solutions can meet the all the requirements mentioned in the TS 22.220.
3
Proposal

By the comparison of the two variants in solution 1, considering the L-S5 has less impact on the current system and cause less abnormal handling, it is proposed to include above section 2.3 in the TR and to select the L-S5 architecture for LIPA scenario because it is superior in terms of mobility future capabilities, it keeps the current “one S-GW per UE” principle and has a similar architecture as for Gn case.
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