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Introduction

Service aspects and requirements for shared networks are collected in 3GPP TS 22.951 V6.1.0. This contribution discusses alternatives for network selection in a Shared RAN environment, as described by scenario 4 (case 1 in figure 5), sharing over Iu. The most obvious and cleanest solution from an architectural point of view should be to extend the broadcast System Information to contain multiple PLMN Ids instead of as today broadcast one single PLMN Id. It is however not fully clear what impact such a change will have. It is therefore proposed to ask for RAN2’s and GERAN2’s advice before this principle is settled in SA2.

Discussion

Design Principles in non-Shared RAN

In non-shared networks mobile stations can either make the initial network selection in automatic or manual mode. In automatic network selection mode the mobile station is guided by information received via the radio interface as well as information on the SIM/USIM. Based on this information the mobile station chooses which network to connect to. In manual network selection mode the mobile station presents the available networks to the user, who then selects the preferred operator/network.
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Design Principles in Shared RAN - Release 6

The intention with network selection in a Rel-6 Shared RAN environment is to, as far as possible but without major architectural impact, stay with the same design principles. This will make the shared network transparent for the end user, which is a reasonable approach. 

A) Multiple PLMN Id’s via Broadcast 

An obvious and clean solution from an architectural point of view is to extend the broadcast System Information to contain multiple PLMN Ids, instead of as today broadcast one single PLMN Id. This solution will enable use of existing network selection algorithms. When the user or mobile station has selected a network, the chosen PLMN Id needs to be communicated to the RNC, for the RNC to forward requests to the core network of the selected PLMN. This is a required extension of the existing standards for this ‘Multiple PLMN Id’s via Broadcast’ solution to work.


[image: image2.wmf] 

RAN

 

CN

 

PLMN

-

1

 

RAN

 

CN

 

PLMN

-

2

 

CN

 

PLMN

-

3

 

UE

 

SIM

 

PLMN

-

1

 

PLMN

-

2, PLMN

-

3

 

Home Op: 

PLMN

-

3

 

PLMN

-

3

 


B) Multiple PLMN Id’s via Other Means 

As an alternative to broadcast multiple PLMN Id’s in a Shared RAN environment, other means for a mobile station to select PLMN in a shared network exists. Partly such a solution includes changes on how network names are displayed on the mobile terminal in relation to what is broadcasted and stored on SIM/USIM. Partly such a solution is based on the Rel-5 Iu/A/Gb-flex standard, “Intra-domain connection of RAN nodes to multiple CN nodes”, and leverages the mechanisms to select one out of multiple CN nodes. Combined with introducing a limited IMSI analysis, where MCC/MNC is extracted and compared to the PLMN Id’s behind the Shared RAN, such a solution should handle the major part of mobile stations registering to a Shared RAN PLMN network.  The remaining part of the registrations can be handled as pre-rel-6 mobile stations.
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Pre-Rel-6 Mobile Stations in a Shared RAN environment

Both solutions, the Multiple PLMN Ids via Broadcast and the Multiple PLMN Id’s via Other Means, must have mechanisms to handle pre-rel-6 mobile stations in the Shared RAN environment. For these mobile stations the shared network must be completely transparent. Initial registration requests from pre-rel-6 terminals can be randomly (with a weight factor) distributed to the existing PLMN’s in the Shared RAN environment. For terminals that are not accepted in the allocated PLMN, mechanisms for redirection of the terminal to an acceptable PLMN are required. Proposals for such mechanisms are presented at SA2#31 in S2-030xxx.
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In a type B Shared RAN, i.e. ‘Multiple PLMN Id’s via Other Means’, a virtual “Common PLMN Id” is broadcasted and used by pre-rel-6 mobile stations to connect the shared network. For the terminal it is transparent that several PLMN’s share the RAN, and that random selection and possibly a re-distribution is done by the network to handle initial registrations. For subsequent registrations by the terminal, Iu/A/Gb-flex mechanisms may be used by the network to directly connect to the correct PLMN.    
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In a type A Shared RAN, i.e. ‘Multiple PLMN Id’s via Broadcast’, all PLMN Id’s are broadcasted, but the pre-rel-6 mobile stations should not be able to understand that information. In this solution, it is still not fully clear what the outcome will be of applying pre-rel-6 network selection algorithms in the mobile station to the modified broadcast information. 

Proposal

To make a correct decision on what principle shall be used for network selection in Shared RAN environments it is important for SA2 to understand the implications of extending the current broadcast to include multiple PLMN Id’s in the broadcasted system information. It is therefore proposed to send an LS to RAN2 and GERAN2 to gain a complete understanding in this issue.
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2. Actions

To RAN2 and GERAN2

ACTION: 
SA2 kindly asks RAN2 and GERAN2 to examine the implications of a modified system information broadcast to support Shared RAN, and to provide feedback on the proposed changes including additional changes which RAN2 and GERAN2 think are necessary. 
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