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Abstract of the contribution: Proposes some architecture principles that should apply to all solutions for LIPA for stand-alone LGW. 
Issue 1: Use of (a) DNS for LGW lookup or (b) LGW address provided by the H(e)NB subsystem?
-
Objective: Try to minimize configuration required in the operator’s network, since the operator may serve a large number of small to medium sized enterprise.

Option-1: DNS based LGW lookup

 -
For 3G, since the HNB-GW is in the path between the SGSN and the HNB and the HNB-GW can be connected to multiple enterprises, this DNS lookup will have be based on CSG-ID (enterprise selection) and ECGI of the cell (location within the enterprise)
- 
This will require very fine-grained DNS in operator network, eg to be based on use of CSG-ID and ECGI information.

-
This will increase the size of DNS in the operator’s network and the DNS will also need to be dynamic as the LGW address, provided by the SeGW may change.  

-
For LTE the same issue arises in case of HeNB-GW deployment.

Option-2: H(e)NB provides the LGW S5 address:
-
This is the current solution for LIPA in REL-10 for the collocated LGW scenario. 

The above topic was discussed also for the residential case and due to the same reasoning (complexity of DNS in operator’s network), Option-2 was selected. The same issues also apply to enterprises and hence the Rel-10 solution should be re-used. 

Proposal-1: Use of H(e)NB system provided LGW address for LGW discovery.

Issue 2: Can an enterprise support multiple LGWs?
-
(Obviously) Yes. But this is not the main question. Obviously there can be multiple LGWs for redundancy reasons, or for geographical reasons, eg one in each data-center of an enterprise campus. 
-
The main question to ask is: Will the operator select an LGW for the UE or will the enterprise provide a selected LGW to the operator? 

-
Having an operator select LGWs in the enterprise is shifting control of LGW (which is located in the enterprise) selection from the enterprise to the operator  and requiring additional configuration information in the operator’s network, eg which LGW supports which LIPA APN. Why would an enterprise want to do so? What does an operator gain by doing LGW selection in the enterprise?
Proposal-2: The LGW selection is done in the enterprise and not in the operator’s network, even if there are multiple LGWs in the enterprise.
Sub-Issue b: Can there be LIPA APN specific LGW(s) in the enterprise?
Discussion: 

-
In Rel-10 multiple LIPA APNs are allowed

-
So there is a possibility to have LGWs specific for LIPA APNs.
-
Let us look at the motivation for using APNs in operator’s network:

a.
 based on APN, selection of PGW/GGSN that has specific features such eg. (i) VPN to another enterprise, (ii) charging functions/VoIP support functions for IMS vs vanilla variety PGW/GGSN for internet access, or 

b.
 providing IP address from a specific address space,  eg operator’s internal IMS network vs address space used for internet access.


LIPA, by definition is a feature to provide access to the local network. There is nothing “fancy” as far as feature support needed from the LGW. Solution for (b) can be easily provided by the use of VPNs to provide IP address from specific IP networks. Also, in most networks today IP address range is not used for security purposes, eg to provide access to some internal accounting web pages vs engineering ones. More advanced web based schemes based on password protection are used.


Using LIPA specific APNs, would necessarily mean that the selection of the L-GW is being performed by the operator (MME) rather than in the enterprise. This is because the APN information is provided by UE in encrypted NAS message to the MME; hence the H(e)NB system cannot determine this information. This would mean more configuration in the operator’s network about the enterprise. Why would an enterprise want to do that?

  
Lets not complicate LIPA with APN-specific LGWs unless there is a strong market need for it.
Proposal-3: LGW in the enterprise is not APN specific, i.e one LGW serves all the allowed LIPA-APNs.
Proposal
5
Solutions

5.1
Architectural Principles
5.1.1        Architecture Principles for LIPA with Stand-alone LGW
The following architectural principles apply to all LIPA solutions for stand-alone LGW deployment:
-
The LGW address to be used for the UE is provided by the H(e)NB subsystem on the S1/Iuh interface. This LGW address can be used for all LIPA PDN connections of the UE, irrespective of the LIPA APN. 
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