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1. Introduction

One of the most important aspects of 3GPP’s work on Network Sharing is stated in section 7 of TR22.951, namely

”Network sharing is an agreement between network operators and shall be transparent to the user”.

If this shall be possible, a differentiation between core network operators and radio access network operators will be necessary. Although this fact is already implicitly stated in the User Requirements in TR22.951
, it is our opinion that it is better to introduce explicit requirements and descriptions in order to speed up and simplify future work in the area of network sharing. This is especially important since the technical work will be done in other 3GPP groups and TR22.951 will be used as a reference for this work. 

2. An example scenario

Let us consider a concrete example of a scenario. We assume that there are two operators, A and B, who employ a geographically split network sharing scenario in a country (i.e. scenario 2 in TR22.951). 

A roaming user now enters this country in the part where only operator A has deployed a radio access network. The user, however, has a roaming agreement with both operator A and operator B. When his mobile scans for available networks, it will only show operator A’s network (since the mobile scans for PLMNs on the available UTRAN carriers). It is obviously not possible for the user to register in operator B’s network. The roles of operator A and operator B are thus not the same with respect to the user and therefore the network sharing is not transparent for the user. What happens, for example, if operator A and operator B have different roaming agreements with the user’s home operator with respect to tariffs? 

If the user were able to see what core network operators that were available within the shared radio access network, he would be able to register with operator B directly. Only then is the network sharing transparent with respect to the user. If the user has a pre-Rel-6 mobile, the above behaviour is not possible of course, since the mobile will not understand what a core network operator is (it only understands PLMNs). 

This behaviour also takes care of the editor’s note in section 7.1. There is no longer any requirement that the user’s home network operator has a roaming agreement with all the network operators that employs the network sharing. Also, when the user’s home network operator has roaming agreements with several (or all) core network operators in the shared radio access network, the user (or the UE on behalf of the user) will choose one of them, based on either user preference or network preference. If the UE makes the choice, it will depend on on settings in user/operator-preferred lists (just as it is today, although in pre-Rel-6 networks the lists refer to PLMN-ids). 

The behaviour will thus be very similar to that of selection between different PLMNs in pre-Rel-6 networks, only the choice will be made between network operators instead. 

3. Proposal

We propose to update the user requirement section with text that clarifies that the user shall be able to choose between core network operators available within a radio access network and that this in fact implies that the one-to-one mapping between core network and radio access network (by way of the PLMN-identity) needs to be reconsidered and changed within the scope of Network sharing in Rel-6. 

Proposed text is included below.

5.2
Scenario 2: Geographically split networks sharing

In this scenario, two (or more) operators with individual 3G licenses will cover different parts of a country but together provide coverage of the entire country. 

This scenario can be divided into following cases:

1) 
When two (or more operators) employ national roaming for the users, which implies that only one core network will be associated with each radio access network. Care is obviously needed when coverage regions overlap, which makes this a valid shared-networks scenario. This case is shown in Figure 3.


2) 
The operators can have their individual core networks connected to both radio access networks throughout the entire coverage area, but utilizing the different operator’s allocated spectrum in different parts of the coverage area. There will thus be multiple core network operators in each of the shared radio access networks.  The connection of the core networks to the radio access networks can either be done by utilizing Iu-flex or by sharing parts of the core network, e.g. SGSNs and/or MSCs. The work on shared networks in Rel-6 shall not make any of these possibilities mandatory – it shall be a choice for the operator to make based on, e.g. cost and necessity. It shall, however, be possible to introduce Iu-flex functionality between the common core network parts and the radio access network for purely load-sharing purposes.
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Figure 3: Geographically split network using national 
roaming between operators.
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Figure 4: Geographically split shared-networks scenarios
for Iu-flex and non-Iu-flex solutions

The national roaming scenario and the non-Iu flex scenario in Figure 4 can be deployed already today using R99 functionality and are therefore important in the future work of 3GPP. The Iu-flex scenario in Figure 4 is an obvious way of evolving the non-Iu-flex scenario in case the operators wish to have completely separate core networks in the future. It also represent the evolution of the national roaming scenario if the operators decide they want more control of its own users and services in the shared network. 

In areas where more than one of the operators provide coverage, users shall only be allowed to use the radio access network provided by their home operator. 

Text from TS22.951v.1.0.0:

7
User Requirements

Network sharing is an agreement between network operators and shall be transparent to the user.

7.1
Network selection

When network sharing exists between different operators and a user roams into the shared network it shall be possible for that user to register with a core network operator (among the network sharing partners) that either
(i) the user has a subscription with, or
(ii) the user’s home operator has a roaming agreement with, 
even if the operator is not offering radio coverage. 
 

This requirement implies that it shall be possible to discriminate between core network operators connected to a shared radio access network. The selection of a core network operator among those connected to the shared radio access network can either be manual (i.e. performed by the user after receiving a list of available core network operators) or automatic (i.e. performed by the UE according to user and operator preferred settings). 
7.2
Network name display

The terminal shall always display the name of the core network operator the user has registered with. 


� Section 7.1 states that a user shall be able to register with an operator in a shared network, even though the operator is not offering radio coverage. This means that the user must be given a list containing the core networks that are available within the shared network. The user then makes a selection between these core networks and registers on it. The UE could, of course, do this on behalf of the user but the process is exactly the same. 
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