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5
Network Sharing Scenarios

Sharing networks and network infrastructure has become a very important part of UMTS. There are many network-sharing scenarios possible depending on different operator strategies but also on rules and legislation in different countries. Although not originally designed for shared-networks scenarios, 3GPP Release 99 actually allows it. 

The equivalent PLMN feature in Release 99 of UMTS allows operators to share a common UTRAN, with certain parts of the core networks also shared between the operators, see Figure 1. 
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Figure 1: Two operators sharing the same UTRAN. To make this work, parts of the core network need to shared as well.

Important to note here is that this network-sharing scenario allows operators without a UMTS license to share the network and supply its customers with 3G services. For example, a 2G operator may supply its subscribers with 3G services using another operator’s allocated spectrum. A geographically split network, i.e. a scenario in which cooperating operators cover different parts of a country, is also possible in Release 99. One operator’s core network may also be connected to several UTRANs, see Figure 2. 
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Figure 2: One operator’s core network connected to several different UTRANs.

Although these network-sharing scenarios are possible in Release 99 of UMTS, the solutions are far from optimised. Identifying, changing, and adding appropriate functionality in the network will definitely lead to a better shared-network operation. 
5.1 Multiple core networks sharing common radio access network 

5.1.1

Geographically split networks sharing

In this scenario, two (or more) operators with individual UMTS licenses will cover different parts of a country but together provide coverage of the entire country. An example with two operators is shown in Figure 3. Subscribers from operator B will have access to operator A’s network in the northern part, while subscribers of operator A will have access to operator B’ network in the southern part of the country. 
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Figure 3: This is a simple example of a geographically split network between two operators A and B. The operators cover different parts of the country but together they provide a complete coverage of the country. 

In areas where more than one of the operators have UMTS coverage, users shall only access the network they subscribe to since the different networks will be competing for customers with, for example, coverage and capacity in these regions. 
5.1.2 Common spectrum network sharing

The future evolution of the scenario in Figure 1 is to have a clean split between the radio access network and the core network, see Figure 4. This type of split may be more beneficial for network operations as compared to also sharing parts of the core network. 
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Figure 4: A common UTRAN shared between operators. Both the case when only one operator has a license and when several (or all) operators have licenses shall be considered.

This scenario obviously needs changes to the Iu-interface, e.g. Iu-flex functionality needs to be introduced. Both the case when only one operator has a license (allocated spectrum) that is shared with all other operators (with no allocated spectrum) and when several (or all) operators have their own licenses shall be considered in order to identify whether requirements differ between the two cases.

5.2 Multiple radio access networks sharing common core network

The future of the scenario in Figure 2 (making this scenario much more relevant) is to have a common core network for several operators. One application of this scenario is when a multi-country operator wants to supply the same “look and feel” of their services in different countries. Having a common core for all its individual country-specific operators will definitely be very beneficial for this. The scenario is shown in Figure 5. 
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Figure 5: A common core network connected to several UTRANs in different countries. 

A common core network spanning several countries is also handy when an operator wants to establish itself in a new country on a relatively small scale; a radio network in the new country could simply be hooked up to the already existing core network already supplying services in other countries. 
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