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1. Introduction
This discussion paper discusses support of Cell Broadcast Service for MOCN shared network, including MOCN for shared GERAN network and shared UTRAN network.
2. Discussion
According to 3GPP TS 23.041, the cell broadcast center (CBC) is part of the core network and connected to a routing node (RNC/BSC).  Clause 6 BSC/RNC Functionality specifies:

The BSC/RNC shall interface to only one CBC.
In the case of MOCN multiple operators share a RAN, but each has their own core network and their own CBC. Hence a BSC/RNC interfaces with multiple CBCs. This situation is in violation with the above mentioned clause.

This results in a number of problems:

1. A BSC and RNC may issue a RESTART–INDICATION or a FAILURE-INDICATION as per 3GPP TS 23.041. In case multiple CBCs are connected, it is undefined to which CBC these indications shall be routed.

2. For shared network, existing protocol does not support PLMN discriminator to allow delivery to the UE only messages from its subscribed PLMN.  
· In case an operator deliver CB messages to its subscribers, the subscribers of the other operators will also receive those messages, but an operator may not wish to promote commercial services of another operator or another operator may not want its subscriber to receive CB messages from another operator. 
· Message duplication: In case of PWS the subscriber may receive multiple instances of this message, that will affect end user experience.
The issue brings up 2 questions:
Q1). Should CBS service be supported in MOCN shared network?

There is no mentioning of exact requirement in any spec that specifies CBC needs to be supported in shared network  => this needs to be clarified.
Q2). If answer to Q1) is yes, how to support it? 
For problem 2), is it acceptable for subscribers of one operator to receive CBS messages intended for subscribers of another operator?  

Existing Stage 1 22.951(Service Aspects and Requirements for Network Sharing) just has general mentioning of service requirements, but there is no specific mentioning on any particular services:
The provision of services and service capabilities that is possible to offer in a network should not be restricted by the existence of the network sharing It should be possible for a core network operator to differentiate its service offering from other core network operators within the shared network.

Whether differentiated service needs to be supported by CBS for MOCN network needs to be clarified.
Which approach to use to address the problems will largely depend on answers to above questions. This is further analyzed below.
3. Solutions
There seem to be at the moment two approaches on providing support for CBS for MOCN shared network:

Solution 1.  Common CBC approach 
· In this approach, only one CBC will be deployed in the shared network, and this common CBC will be shared among all CN operators.
· There are two variations depending on how this CBC is provided:
Sol 1.a). Common CBC to be provided by shared UTRAN/GERAN
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                                    Figure 1:  Common CBC Provided by Shared RAN Network
· For this approach, essentially the common CBC is viewed as part of shared RAN (GERAN or UTRAN);
· conforms to existing CBS architecture of "one single CBC per RNC/BSC".
· All CN operators interface with this common CBC for CBS services.
· Pros: Require minimal protocol change.
· Analysis:
· This approach provides good solution to address problem 1) as it resolves problem 1) without the need for any protocol change to address routing issues.

·  Whether protocol change is needed for problem 2) will depend on answers to Question 2). If the requirements are such that differentiated CBS service among CN operators shall be supported, then protocol change is required so that subscribers of one operator should not receive CBS messages intended for subscribers of another operator, and duplicated messages should be avoided.   
For example, in the above diagram, if CBS messages have been sent by CBE-A1, UE2, UE3 and UE4 would receive the messages as well.  
( Some protocol change is needed in order to address the Issue of distinguishing CBS message recipients.
· Current 23.041 specifies that CBC is part of Core network. With this solution, essentially, CBC is part of shared RAN network.
· Potential CRs:

· 23.041 – specify how CBEs from different PLMNs interface with common CBC provided by RAN network;

· 23.041 – modify the sentence below to reflect that CBC can be provided by CN operators or RAN operators :
In GSM and UMTS the CBC is regarded to be integrated as a node into the core network.

· 23.251 – reflect 23.041 architecture change for shared Network.
Sol 1.b). Common CBC to be provided by one of the CN operator
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                                               Figure 2:  Common CBC Provided by One CN Operator

· For this approach, the common CBC is provided by one of the CN operator based on pre-arranged agreement/configuration.
· conforms to existing CBS architecture of "one single CBC per RNC/BSC".
· All CN operators interface with this common CBC for CBS services.
· Pros: Require minimal protocol change.
· Analysis:
Similar issues as approach 1a).
In addition, require additional configuration/agreement between CN operators and additional IOTs.
· Potential CRs:

· 23.041 – specify how CBEs from different CN Operators interface with common CBC provided by one CN operator.
· 23.251 – reflect 23.041 architecture change for shared Network, if any.
 
Solution 2.  One (dedicated) CBC per CN operator
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                                    Figure 3:  Dedicated CBC for Each CN Operator
· Each CN operator maintains its own CBC.
· Analysis: 
· Conflict with existing CBS architecture of "one single CBC per RNC/BSC".  

· Same issue on providing differentiated service.  Require protocol change to address message handling/routing issue for Problem 2) so that CB messages can be routed independently of operators and subscribers. 
· Also require change to address problem 1). How RNC interacts with multiple CBCs from different CN operators has not been defined.  
=> For example, how will RNC provide restart or failure indication to CBC? Need significant protocol change to address Problem 1).
· Potential CRs:

· 23.041 – clarifications

· 48.049 – BSC-CBC interface Cell Broadcast Service Protocol change
· 25.419 – UTRAN Iu-BC Interface Service Area Broadcast Protocol change

3. Conclusion

It is proposed to have a discussion on above questions and solutions and make a conclusion. Based on analysis, it is suggested to avoid solution 2) because it requires additional changes to address architecture issue and routing issues, corresponding protocol changes will be more complex. 
