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Abstract: The use case for PWS in a shared RAN was submitted for SA 1 #59, but the need for the use case and attendant requirements were not clear.  This submission includes the reason for the need for the use case.
Discussion:

In clause 6 of TS 23.041 (Technical realization of Cell Broadcast Service (CBS) the following limitation is present:

The BSC/RNC/MME shall interface to only one CBC.

This means that under the current specifications, a shared RAN must have a single CBC shared by all the participating operators.  However this limitation introduces difficulties for some of the emerging network sharing arrangments and creates unacceptable restrictions to those emerging arrangements.  The following use case demonstrates the need for supporting multiple CBCs in a shared network and some of the attendant issues to solve when multiple CBCs are present.  This only considers PWS provided through CBS, there may be additional issues and requirements for commercial CBS in a shared network.
************************start of use case to include*****************************************

4.X
Scenario and Use Case X

(PWS in shared RAN)

4.X.1      Description

Public Warning System is a broadcast capability where all UEs in a RAN coverage area designated by the warning message will receive the warning message to alert a user of an urgent condition concerning public safety. 
4.X.2      Pre-conditions

1. Operator A is the Hosting Provider and has RAN X which is not shared and RAN Y which is shared.

2. Operators B is a Participating Operator who is using RAN Y and has its own RAN Z which is not shared.

3. Operator A has a regulatory obligation to broadcast PWS message to all UEs operating on RAN X and RAN Y.

4. Operator B has a regulatory obligation to broadcast PWS messages to all UEs operating on RAN Y and RAN Z.

4.X.3      Service Flows
1. A Public Safety agency creates a PWS message for a specific region which is covered by RAN X, RAN Y and RAN Z.

2. The Public Safety agency sends the PWS message to both Operator A and Operator B.

3. Operator A and Operator B both broadcast the PWS message in the area designated over all the RAN they have regulatory obligations for (RAN X, RAN Y and RAN Z).

4. UEs which are operating in RAN X or RAN Z may handover to RAN Y during the period the PWS message is periodically rebroadcasting.

5. UEs subscribed to Operator A operating in RAN Y may handover to RAN X during the period the PWS message is periodically rebroadcasting.

6. UEs subscribed to Operator B operating in RAN Y may handover to RAN Z during the period the  PWS message is periodically rebroadcasting.

The following table illustrates which RAN a UE could receive a particular PWS while located in an area covered by RAN X, Y and Z. 

	UE is subscribed to:
	PWS can be received from

	
	RAN X (unshared)
	RAN Y (shared)
	RAN Z (unshared)

	Operator A
	From Operator A only
	From both Operator A & B
	No

	Operator B
	No
	From both Operator A & B
	From Operator B only


4.X.4      Post-conditions

1. The UE only displays one copy of the PWS message and rejects the remainder received as rebroadcasts regardless of the RAN it is operating in or may handover to.
4.X.5      Requirements

1. The shared RAN supports each Hosting RAN Provider and Participating Operator’s regulatory obligation to broadcast PWS messages. This  means that each Participating Operator must be able to employ its own PWS to receive a PWS message from a Warning Notification Provider. Subsequently each Participating Operator’s PWS must be able to deliver the PWS message to the Hosting RAN. FinallyThe Hosting RAN must ensure that each PWS message received from any Participating Operator is broadcast to the geographic area specified by the Participating Operator.
2. The shared RAN may combine duplicate PWS messages (i.e. A Warning Notification Provider delivers a PWS message to multiple Participating Operators who then each send the same  PWS messages to the Hosting RAN for broadcast) received from multiple Participating Operators into a single PWS message to broadcast.  If the shared RAN combines duplicate PWS messages, then it needs to accommodate any differences in the PWS message parameters between the different Participating Operators for the duplicate PWS message.  This could include differences in the geographic coverage area specified by each operator for a PWS message.

2. The PWS, when deployed in mixed shared and non-shared RAN scenarios, supports consistent UE behaviour in receiving and displaying PWS messages regardless of which RAN the message is received from. This applies in particular when the UE may be hand off between the shared and non-shared networks and receives duplicate PWS messages from each RAN.  The UE must be able to identify unique and duplicate PWS messages broadcast both by the shared and non-shared RAN as it may move between the various shared and unshared RAN.
5
Considerations

Relative to Use Case X, current 3GPP specifications limit PWS to only a single core network (CBC) provide the PWS to the RAN.  The result of this is to force a shared network to designate a single Participating Operator to provide the PWS for all the Participating Operators.  However the effect of this is to require either the Hosting RAN Provider to deploy enough core network elements to support PWS or require all the Participating Operators establish a business agreement with the Participating Operator providing PWS for the shared network in addition to the business agreement established with the Hosting RAN Provider.
These limitations must be lifted to support increased flexibility in RAN sharing arrangements.
5.2
Considerations on network evolution/rollout

Text to be provided.

5.3
Considerations on security

Text to be provided.

5.4
Difference with pre-Release 12  RAN sharing specification 

Consideration of PWS broadcast in shared RAN and mixed shared/non-shared RAN were not considered in previous specifications.
.
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