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1 Introduction

There have been so far no discussions in RAN3 regarding how to support the handling of network sharing scenarios. However Ericsson believes that it is extremely important for operators that this support be standardized in an appropriately short time frame given the high interest in network sharing possibilities that is seen for the early deployment phase. RAN2 has already initiated investigating shared networks scenarios as a part of Release 99 standardisation work. This paper discusses in particular the scenario were two or more operators share their radio access network coverage areas and these partially overlap, being this a quite likely-to-happen situation. This is the so called geographical split shared network. In the overlapping area, each operator would like its UEs to stay in its network, therefore here handover shall be selectively based on the subscription. Figure 1 illustrates this situation.









Figure 1: Geographical Split Shared Network Scenario.

The paper presents a solution to the problem of enabling selectiver handover in this scenario. This solution is also included in detail in an attached change request.

2 Discussion: restricting the access rights of a cell based on the subscription.

2.1 Introduction of a simple C-Id-based rule valid for the whole UTRAN.

When more operators share a radio access network, they could coordinate their cell identifiers allocation. The C-ID has a size of 16 bits and it has to be unique in the whole RNS.

Assuming the number of operators sharing the RAN equals to 2, then for a cell in a RNS, there can be three kinds of cells:

· Cell type AB: both operators UEs are granted access to this type of cell;

· Cell type A: only UEs from operator ‘A’ are allowed to access the cell;

· Cell type B: only UEs from operator ‘B’ are allowed to access the cell.

Cells of type AB could then be allocated values from 0 to 20K, cells of type B values from 20k to 40k, and so on. By looking at the C-ID and the IMSI, the SRNC would always know what are the access rights for this UE.

However, this option has many drawbacks:

· It provides an unintended meaning to the C-ID, therefore it limits the freedom to allocate values;

· In case of many operators (more than 2) having ranges for all possible combinations becomes very difficult.

2.2 Introduction of operator restrictions as part of the neighbouring cell information.

2.2.1 Description of the solution.

With this approach, the DRNC could provide the SRNC with the rules for the neighbouring cell filtering. The SRNC could then see on which cells the UE is not allowed to handover and prevent it from doing so.

This solution is based on adding, for every neighbouring cell, a bitmap where each bit represents (when set) a subscribers’ group which is allowed to access that particular cell.

Subscribers’ group is a term that defines an assemblage of subscribers based on an agreement like i.e. a network sharing agreement. The rule to enter a certain subscriber into a subscribers’ group can be based on the PLMN-ID extracted from the IMSI.  This concept shall be used in a way that if there are access restrictions relative to a certain cell, the DRNC shall include the bitmap representing the subscribers’ groups which are granted access to that cell in the neighbouring cell information sent to the SRNC, while nothing is sent when this restriction is not present. The SRNC shall then use this information to prevent the concerned UE from performing undesired handovers. The subscribers’ group concept copes also with roaming users. Below, an example illustrates how it is possible to specify such information for a scenario with 3 operators.

Bit1 is set =SubscribersGroup1 is allowed;

Bit2 is set = SubscribersGroup2 is allowed;

…

Bit16 is set= SubscribersGroup16 is allowed;

Where:

SubscribersGroup1: operator A, 3rd party with roaming agreement with A only, …

SubscribersGroup2: operator B, 3rd party with roaming agreement with B only,…

…

SubscribersGroup16: …

One very important thing is that the way the subscribers’ group is defined is flexible in order to take care of multiple combinations especially due to roaming agreements, but has to be done in a consistent, and therefore coordinated between SRNC and DRNC and in the same way for all RNCs connected via Iur. 

Open Issue: can the Subscribers’ groups information be retrieved from the Core Network?

2.2.2 Example of usage of the enhanced neighbouring cell information.

The following example shows a typical flow that explains how the enchanced neighbouring cell information is used.



3
Proposal

Based on the above discussion, Ericsson proposes to adopt the solution described in subclause 2.2 in order to support selective handover in geographical split shared networks scenarios. 
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