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1. Introduction

The Gn’ reference point applies to scenario-3 and enables the E2E tunnel extension as described in SA2#35 tdoc 
S2-033454. At SA2#37 it was agreed to send an LS to CN4 asking about the feasibility of this solution.

However, at this stage, before the SA plenary in March when the specification may be functionally frozen for new technical functionality, we propose to add an informative annex to TS 23.234 describing the Gn’ solution. If a positive answer is received from CN4, this would allow further work on the solution to be done.

The proposed  annex describes an alternative where GPRS mobile operators can reuse existing infrastructure to provide access to and charging for 3GPP PS Services from a WLAN UE. This is done through a Gn’ reference point between the Packet Data Gateway and the Gateway GPRS Support Node (GGSN), which is proposed to be optional but which could also be made mandatory. The GGSN connects via the Gi reference point to packet data networks, which may be PLMN Service Network(s), corporate intranets, or the Internet. By using the same interface for GPRS and WLAN for access to 3GPP PS Services, solutions and mechanisms for accessing these services will be inherited by WLAN. 

The main purpose with the WLAN-GPRS Interworking effort is to standardise how a (U)SIM equipped WLAN UE can access the 3GPP PS Domain Services. In order that the mobile operator who provides this WLAN-GPRS Interworking shall be able to bill for these services, an extensive set of different charging mechanisms is required.  Such a set of extensive charging mechanisms has been put in place for GPRS since quite some time ago, and it is continuously being developed and fine tuned in search for successful ways to make good business in this new arena.  

In this proposed annex we present the possibilities to reuse some of these mechanisms and functions that already exist for GPRS. We would like to highlight the possibility to avoid “re-inventing the wheel”, that is, to see how these in many cases already standardised, available and ready-to use functions can be introduced into WLAN-GPRS interworking. We can’t really see how it can benefit the mobile operator industry if these functions are duplicated. This can only result in more complex networks, which implies higher costs for both operators, end-users and vendors. If WLAN-access to 3G Services were a high revenue area, then the cost for complexity could of course be motivated, but many in the mobile industry today doubts this will be the case.   

2. Proposal

1. It is proposed that the below annex is added to TS 23.234. 

***************** First amended section **************

Annex G (informative): Information on re-using the GGSN via the Gn’ reference point 
G.1   Introduction

The Gn’ reference point provides an optional means where GPRS mobile operators can reuse existing infrastructure and functionality for a user accessing from a WLAN UE. By standardizing this reference point, interoperability between a decomposed Packet Data Gateways (PDG) and Gateway GPRS Support Nodes (GGSN) is assured. Both the decomposed PDG and the GGSN shall be located in the same PLMN, i.e. HPLMN or VPLMN. The use of Gn’ reference point in an operator network is therefore independent of other operators networks. Gn’ reference point will provide reuse of GPRS infrastructure. The decomposition of PDG functionality allows to re-use existing GGSN functionality: 
Charging Gateway interfaces 
· 
· 
· 
· IP address allocation 

· Authentication in external networks

· Single access to 3GPP PS domain services

Traffic Plane Functionality for online and offline service data flow charging (IP bearer flow charging), introduced in Release 6 may also be re-used (although this function could equally be provided at the PDG)

· 










· 
· 
· 
















G.2   Mapping between E2E tunnel and GTP tunnel

The end-to-end tunnel between the WLAN UE and the PDG is setup according to the procedure described in TS 23.234. In a configuration when the Gn’ reference point is used with a decomposed PDG, then this procedure triggers the setup of the GTP tunnel between the decomposed PDG and the GGSN. Each end-to-end tunnel is mapped one-to-one to a GTP tunnel. The GTP tunnel between the decomposed PDG and GGSN is established using the two messages Create PDP Context Request and Create PDP Context Response. A GTP tunnel is identified in each node with a TEID (Tunnel End-point Identifier - an integer), an IP address and a UDP port.  
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In GPRS different quality-of-service can be assigned to GTP tunnels. WLAN support of layer 2 QoS is being addressed by the IEEE 802.11e study group. Work specifying the interactions with signalling techniques to support the different quality of service techniques needs to be defined. It is unclear at this time how to have a QoS mapping from IEEE 802.11e to IP and hence to the GTP tunnel. 
The W-APN provided over the end-to-end tunnel shall be forwarded in the Create PDP Context Request message to GGSN to select external network e.g. PLMN service network, a corporate intranet or the Internet. Internet access can be provided directly from the WLAN Access Network using scenario 2, but of course nothing prevents a PLMN operator from providing Internet access as well via Gi interface using scenario 3. Some mobile operators might have benefits in using one unified access for all kinds of traffic. 

The IMSI of the WLAN UE shall be forwarded to GGSN in the Create PDP Context Request message. 

For further details on GTP tunnel management please refer to TS 29.060.

G.8   Interworking procedures over Gn’

Editor’s note: The interworking procedures over the Gn’ reference point should be specified. It is expected that these procedures are a true subset of the Gn reference point procedures.    

G.9
Issues to investigate for Gn’ reference point  

Some issues that needs to be investigated have been identified. 

· Does the Gn’ reference point have any impact on the GGSN? This shall be avoided.

· The Gn’ reference point may introduce packet flows of higher bitrates into the GGSN. Does the current GGSN architecture put any unnecessary capacity constraints on these higher bitrate flows?

· MSISDN is no requirement for WLAN UE’s. Is this an issue for GGSN or the GTP protocol?

· Is the UMTS Bearer Level QoS sufficient to support WLAN traffic?

· If parallel WLAN and GPRS sessions are allowed (FFS), the GGSN will serve several “SGSN’s” i.e. one GPRS SGSN and one WLAN PDG simultaneously. Is his an issue for the GGSN?

· If Gn’ reference point is used, the charging and service specific interfaces in PDG becomes redundant and needs to be handled in the specification in some way. One alternative is to make them conditional, and specify them to be not used if the Gn’ reference point is present. Another alternative is to make the Gn’ reference point mandatory, whereas the PDG charging and service specific interfaces don’t need to be specified at all. 

· As an alternative to reusing GPRS charging specifications and infrastructure, it has been proposed to e.g. co-locate the PDG with the GGSN. A mandatory Gn’ reference point can however be a “specification tool”, i.e. a way to describe, such an arrangement. This would provide PDG and GGSN co-location with a minimum of impact on existing GGSN specifications. In a PDG & GGSN co-location scenario, the Gn’ will stay as a reference point only and never be materialized as an interface. This could be a scenario for future evolvement of the architecture. 
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