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1 Introduction

Regulatory requirements within Europe are evolving and operators are likely to be mandated to support Virtual Network Operators (VNOs). In these situations the VNOs will share the radio resources and potentially some other network resources of operators (the host operator) to whom spectrum has been allocated.

Any proposed architectural change should be sufficiently flexible to cope with potential implementations that will be used to support VNOs.

2 Discussion 

One potential configuration (see figure 1) is where the VNO leases radio access network capability and SGSN capability from the host operator, while providing their own GGSN capability. Note that the GGSN may or may not be in the same country as the host operator. In the case where the VNO provides their own GGSN, the two tunnel approach must be applied if the host operator wishes to provide LI capability and provide charging records.
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This example illustrates how a Virtual Network Operator might be supported and that two

tunnels are necessary (B) compared with the support of home network user where one tunnel

(A) can be supported.
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Figure 1: Illustration of support for VNO

At this stage, the quantity of VNO traffic that operators will need to carry is unknown and not a trial amount, e.g. >10%. As such, their network architecture needs to be flexible to allow a varying mix of their own and VNO traffic. The one tunnel approach does not provide this flexibility.

3 Proposal

It is proposed to include the following changes to 23.873:

Change to text in 7.2.2.1 

Roaming to a home GGSN

If it is required to establish a PDP context towards a home GGSN or to a GGSN provided by a Virtual Network Operator, then the SGSN has to establish two tunnels. During the APN and GGSN selection defined in 3G TS 23.060 the SGSN determines whether the GGSN is in the VPLMN or in the HPLMN.

Add under section 7.14 Benefits and Drawbacks

Drawbacks:

· The one tunnel approach is not applicable where Virtual Network Operators (VNOs) have their own GGSNs but lease SGSN and RAN capability and does not provide the flexibility for host operators to support a varying balance of their own and VNO traffic.
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