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This paper discusses the Duplication Detection function for Cell Broadcast against the background of the PWS use case and shows that it doesn't work in case a UE changes PLMN. The associated CR proposes a solution.

From 3GPP TS 23.041:

8.2	Duplication Detection Function
The MS/UE uses a common duplication detection function for all messages received in GSM, UMTS, E-UTRAN and NG-RAN.
In a PLMN, upon reception of a new message, the MS/UE shall perform duplication detection on the messages. Those messages that are received from the same PLMN in the certain time period specified by the duplication detection time are subject to duplication detection. The MS/UE shall not perform duplication detection on messages whose duplication detection time has elapsed. The value of the duplication detection time to be used by the MS/UE shall be derived from the MCC of the current PLMN as follows:
-	If MCC = 440 or MCC = 441 (Japan), duplication detection time shall be 1 hour;
-	For all other MCCs, duplication detection time shall be 24 hours.
In an SNPN, upon reception of a new message, the MS/UE shall perform duplication detection on the messages. Those messages that are received in the certain time period specified by the duplication detection time are subject to duplication detection. The MS/UE shall not perform duplication detection on messages whose duplication detection time has elapsed. The value of the duplication detection time to be used by the MS/UE shall be 24 hours.
The MS/UE shall check:
1)	whether the Serial Number associated with the Message Identifier of the new message matches the Serial Number of any of those messages with the same Message Identifier that have been received and displayed to the subscriber and that are subject to the duplication detection.
Additionally, the MS/UE may check:
2)	other criteria for detecting duplicates. An example of such a criterion is whether the actual contents of the two messages is the same.
If criterion 1 is fulfilled and any implemented additional checks (as described in criterion 2) are also met, then the MS/UE shall consider the new message as duplicated and shall ignore it. If the Geographical Scope is not PLMN/SNPN wide the validity of the Serial Number may be considered as described in clause 9.4.1.2.1.
For ETWS, duplicate message detection shall be performed independently for primary and secondary notifications.


What is the problem?
The only use case for Cell Broadcast during the last 15 odd years is the Public Warning Service (PWS). PWS is a regulatory service in which an authority sends the same warning message to all (participating) operators and those operators broadcast the warning message in their network to the UEs in the affected area.

There are 2 problems. 

Description of problem 1
Duplication detecting is applicable for messages received from the same PLMN. 

In a country that allows national roaming, and a UE moves from one PLMN to another, the message is presented again. 

When a UE moves in or out of shared-RAN, and the UE receives a message from the CBC of a different PLMN operator than the message that was received earlier, the message will be presented again, because the SNs between different CBCs will most likely be different. 
When a UE resides in a border area and the coverage is not so good, a UE may switch back-and-forth between the home-PLMN and a PLMN in the adjacent country. Each time the UE switches back to the home-PLMN the message is presented again.

All this is annoying for the user and Duplication Detection is intended to avoid that, which it doesn't!

Description of problem 2
Duplication Detection has an additional issue in case of roaming in and out of shared-RAN. If the UE has presented a warning message with SN=1 and then moves in or out of shared-RAN and receives a warning message from the CBC of another PLMN operator with different content, but coincidentally also with SN=1, the message is discarded based on criterion 1 (MI+SN check), despite that the content is different. This applies if criterion 2 is not implemented.


What is the proposal?
The proposed changes affect only the UE-side and they are:
1. Move the "PLMN/SNPN restriction" in the second paragraph to criterion 1 (SN+MI check) and criterion 2 (content check), so the UE doesn't present duplicates of a message received in the same PLMN/SNPN.
Up to this point, there is no functional change. The change is in the addition of criterion 3.
2. Criterion 3 (content check), which is optional, applies to messages received from any PLMN/SNPN and when this check is met, the message shall be discarded as duplicate. The content is deleted once Duplication Detection no longer applies for the message (after 24 hours and 1 hour for Japan).
As long as the UE receives repeated messages from the same PLMN/SNPN and criterion 1 is met, such messages are discarded as duplicates. If criterion 2 is also implemented, then this allows more than 1024 messages to be presented in a 24-hour period. Furthermore, if criterion 2 is implemented then problem 2 will not occur. A note in the TS should clarify that.
When the UE moves to another PLMN/SNPN, the UE deletes the stored MI+SN and content of the stored messages for criteria 1 and 2 but does not delete the content for criterion 3. The first received message in the new PLMN/SNPN will pass Duplication Detection for criteria 1 and 2 and is then subject to criterion 3. If the content of that message matches the content of a message received and presented in the previous PLMN/SNPN, this message will not be presented (again) but discarded as duplicate. Subsequently criterion 1 (and optionally also 2) applies again if the UE remains in the same PLMN/SNPN.

When a UE moves in or out of shared-RAN and receives a message with the same SN as a message that was received and presented earlier (there is no PLMN change in case of moving in or out of shared-RAN) but with different content, it will pass Duplication Detection and be presented because criteria 2 doesn't provide a content match.

Not implementing criterion 2 has the consequence that no more than 1024 messages can be broadcast in a 24-hour period and that messages with the same SN but with different content will be erroneously discarded based on criterion 1 alone.



