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Abstract of the contribution: In addition to transferring the LIPA requirements from TR 23.830 to the new TR 23.83xy " Local IP Access & Internet Offload", this contribution proposes to introduce macro-network Internet off-load requirement and requirements on user/network modes (single PDN, specific PDN, multiple PDN).
Discussion
A- TR 23.830 LIPA requirements

TR 23.830 v0.5.0 ‎[1] already captures LIPA requirements in sections 5.1.7 (Local IP Access in Home-based Network Requirements) and 5.1.8 (Local IP Access to Internet Requirements). 

It is proposed to transfer these existing sections of TR 23.830 to the new TR 23.8xy "Local IP Access & Internet Offload" ‎[2] with some modifications such as the removal of the requirement to have statistics per each user for Local IP Access to the Home which seems more adapted to Internet Break-Out.

B- Introduction of Macro network requirement

The draft WID (SP-090455) attached to the LS from SA on LIPA (SP-09459) expresses clear objectives for LIPA Work Item :

­ Local IP access to user's local network for Home Base Station (3G and LTE).

­ Local IP access to the Internet for Home Base Station (3G and LTE) and for 'macro' Network (3G and LTE)

It clearly separate the Home/Corporate access services, which are services to the end user, from the Internet access service for off-load of the Core Network, which is an operator optimization. It further introduces the need to support Internet off-load for the macro network. 

The former requirement is already captured in the LIPA requirements of TR 23.830. It is proposed to introduce the need to support Internet off-load for the macro network in addition to existing TR 23.830 requirements.
C- Introduction of user/network modes: Single PDN mode, Specific PDN mode, Multiple PDN mode
1) 3G

Single PDN capable UE's:

Regarding 3G, there is a need to support legacy 3G R99 terminals that do not have the capability of handling simultaneous PDN connections. It might not be true for LTE terminals. This constraint may have impacts to the architectural solution, especially for the Internet Off-load functionality.

Some operators may wish to automatically off-load the Internet traffic without any user intervention, while others may wish that the user selects its mode (local breakout / no break out) as the service might be different due to e.g. lack of mobility and/or different tariff. The former scenario with terminals that do not support multiple PDN connections would require a Single PDN solution such as NAT-based, while the latter would require Specific PDN solution. 
If simultaneous access to operator's core network and to the home network is not required for a given operator, a user intervention is acceptable and it is assumed possible for a user to select a specific APN.  

Therefore, it seems reasonable to for both LIPA solutions as a toolbox for 3G, i.e. a Single PDN based solution and a Specific PDN based LIPA solution.

Multiple PDN capable UE's

3G terminals that are capable of simultaneous multiple PDN connections will be able to access simultaneously the operator’s core network and Local IP Access. 
2) LTE

Regarding LTE, terminals can be considered as capable to support multiple PDN connections as it should be possible to have a Default Bearer at the Attach and establish a PDN connection for Corporate Access to another APN. Therefore, Single PDN connection (e.g. NAT) would not be needed in the LTE case as Multiple PDN solutions satisfy the requirements. 
3) User modes for 3G
Summarizing the above possibility from a user standpoint, we can split the user modes into three cases: Single PDN connection, Specific PDN connection, Multiple PDN connection, as shown in the following table.

	
	Description
	User/Application control
	Simultaneous access to operator core network

	Single PDN 
mode 
	Only one PDN connection is used and the Local Service (Home/Internet) is accessed while the UE is connected to the operator's PDN.
	Network controlled. User cannot choose whether to use local access or operator's core network for Internet access.
	Yes

	Specific PDN mode
	Only one PDN connection is used at a time and the Local Service (Home/Internet) is accessed by using a specific PDN.
	User/Application and Network controlled.
	No

	Multiple PDN mode
	Multiple PDN connections are used. 
	User/Application and Network controlled.
	Yes


As the operator's requirements might be various with regards to the possibility for user/application control as well as with regards to the supported terminals, Single PDN, Specific PDN and Multiple PDN modes shall be supported.  

Requirement 1:  Single PDN mode, Specific PDN mode and Multiple PDN modes shall be supported by the standards for HNB and macro-3G. 
Requirement 2:  Multiple PDN mode shall be supported by the standards for HeNB and macro-LTE. It is FFS whether Single PDN mode needs to be supported by the standards. 
Proposal

It is proposed to include the following text in the new TR 23.8xy "Local IP Access & Internet Offload" in the requirement section. 
X.X.1
Local IP Access in Home-based Network Requirements
The following requirements are from TS 22.220:

· It shall be possible that a H(e)NB supports Local IP Access to the home based network in order to provide access for a directly connected (i.e. using H(e)NB radio access), UE to other IP capable devices in the home. The following requirements apply to support Local IP access:

-
Simultaneous access from a UE to both the operator’s core network and Local IP Access to the home based network shall be supported

-
Access to local IP through the H(e)NB E-UTRAN/UTRAN-interface shall only be granted to UE with valid subscription. 

-
Pre-Rel 9 UEs should be able to use Local IP Access.

- 
It shall not be precluded for a device in the home based network to contact a UE via Local IP Access. 

NOTE: Loss of access to Local IP Access is acceptable as a UE moves out of H(e)NB coverage.

-
The operator or the H(e)NB Owner, within the limits set by the Operator, shall be able to enable/disable Local IP Access to the home based network per H(e)NB. 


-
Local IP access to the home based network shall not compromise the security of the operator networks
X.X.2
Local IP Access to Internet Requirements
The following requirements are from TS 22.220:

· It shall be possible to be done without traversing the operator network.

· Simultaneous access from a UE to both the operator’s core network and Local IP Access to the Internet shall be supported. 

· The operator or the H(e)NB Owner, within the limits set by the operator, shall be able to enable/disable Local IP Access to the Internet per H(e)NB. 

· It shall be possible to collect and make available to the operator statistics information (e.g. regular reporting of Local IP traffic volume) for each user on the use of the Local IP Access to the Internet. 
· Local IP access to the internet shall not compromise the security of the operator networks.
NOTE:
When a UE is using the Local IP Access to the Internet, it is assumed that the H(e) NB does not provide any support to Legal Intercept.
In addition, the following requirements shall be fulfilled:

-
Local IP access to the Internet shall be supported for Home Base Station (3G and LTE) and for 'macro' Network (3G and LTE).
-
Local IP access to the Internet shall support the following two scenarios:

-
Scenario 1: H(e)NB and backhaul are provided by the same operator.

-
Scenario 2: H(e)NB and backhaul are provided by different operators.
-
Supported modes: 

Single PDN mode, Specific PDN mode and Multiple PDN modes shall be supported by the standards for HNB and macro-3G; 

Multiple PDN mode shall be supported by the standards for HeNB and macro-LTE. It is FFS whether Single PDN mode needs to be supported by the standards;
where modes are defined by:
· Single PDN mode: Only one PDN connection is used and the Local Service (Home/Internet) is accessed while the UE is connected to the operator's PDN.

· Specific PDN mode: Only one PDN connection is used and the Local Service (Home/Internet) is accessed by using a specific PDN.

· Multiple PDN mode: Multiple PDN connections are used.
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