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1 Background
When CMAS, in the context of PWS, was introduced in Rel-9 one of the objectives stated in the Work Item description was [1]:
o
E-UTRA/E-UTRAN support for multiple parallel Warning Notifications

A CMAS warning message is uniquely identified by <Message Identifier, Serial Number> pair. CMAS in UMTS is conveyed using CBS. CBS is re-used as is for CMAS purposes in UMTS, as stated in Stage 1 TS 22.268 [2]:

The CMAS functionality does not require modifications to the 3GPP-defined cell broadcast functionality.
Different Message Identifiers, i.e. types of warnings, have been defined for CMAS in TS 23.041 [3], some with different likelihood, languages or level of urgency: 

· Presidential Level Alerts

· Extreme Alerts

· Severe Alerts

· Child Abduction Emergency

· Testing

When there is new content for a certain warning type, the Sequence Number in the Serial Number is incremented and the new CMAS warning message is broadcasted. It is not clear if concurrent CMAS messages can have the same Message Identifier, but different Serial Number (or if they all have different Message Identifiers). These details are not specified in Stage 1 TS 22.268 [2]:
-
PWS shall be able to support concurrent broadcast of multiple Warning Notifications.

But also from the Stage 2 description in TS 36.300 [4] this is not clear:
CMAS is another example of PWS warning system using this procedure which allows the broadcast of multiple concurrent warning messages over the radio.

2 Discussion
One of the R99 CBS functions is to perform duplicated detection based on the <Message Identifier, Serial Number> pair. In Stage 3 TS 25.324 it is specified that the UE shall store the last received Serial Number of each CBS message (section 9.4 BMC message reception):
If not otherwise requested by upper layers, only those CB messages received in BMC CBS Messages should be delivered to upper layers for which the Serial Number associated with the CB message has changed. This implies that the BMC has to store the last received Serial Number of each CB message activated by upper layers.
This implies that duplicates can be forwarded to the upper layers when concurrent CMAS messages are broadcasted with same Message Identifier, but different Serial Number. 
It is proposed to clarify which scenario is valid (1a or 1b):

Proposal 1a: It is clarified that concurrent CMAS messages have different Message Identifiers. 
Proposal 1b: It is clarified that the UE may forward duplicates when concurrent CMAS message have the same Message Identifier but different Serial Number. 

CBS has both a L1 scheduling mechanism (IE "CBS DRX Level 1 information" identifying the CTCH occasions) and L2 scheduling mechanism (BMC Schedule Message identifying when which messages are broadcasted). Both mechanisms enable the UE to save power and switch off the radio when receiving CBS. ATIS investigated the power consumption impact when CBS is used in GSM and UMTS for CMAS warning messages and concluded (section 5.6 Network & Handset Impacts [4]):

Therefore, for CMAS application the DRX mode of operation is made mandatory
The DRX mode of operation above refers to the L2 scheduling mechanism. The detailed analysis was performed from GSM, but it was stated that battery lifetime impact for UTMS should be similar. When L2 scheduling is used, dependent on the scheduling configuration, the power consumption impact can be small. The BMC Schedule Message conveys the scheduling information to the UE, such that the UE can only listen during those CTCH occasions where warning messages are broadcasted, that the UE is interested in. For reliability and to reach "new" users (power on, cell re-selection) warning messages are repeated. Most of the warning messages broadcasted are expected to be repetitions, and the UE should preferable not receive repetitions when the warning message has been received successfully. By default the BMC Scheduling Message contains scheduling information including the Message Identifier and the Message Description Type (MDT):

0 Repetition of new BMC CBS message within schedule period

1 New BMC CBS message (a BMC CBS message never previously sent)

2 Reading advised

3 Reading optional

4 Repetition of old BMC CBS message within schedule period

5 Old BMC CBS message (repetition of a BMC CBS message sent in a previous schedule period)

6 Schedule message

7 CBS41 message

8 no message

MDT=5 indicates if a CBS message of a previous scheduling period is repeated in the current scheduling period. However without the Serial Number the UE cannot determine if it has received this "Old BMC CBS message" (MDT=5):
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Figure 1: UE cannot uniquely associate an old repetition to a new transmission in a previous scheduling period based on MDT value only.
Addition of the Serial Number in the BMC Schedule Message is optional, and has been enabled with CR0028 to TS 25.324, where it is described in the Reason for Change:

From the BMC Schedule Message the UE knows if the message is old or new. Obviously if the message is new then the UE must receive it. If the message is old (i.e. transmitted previously) then the UE can avoid reception of this message if it has already received it. However, as the UE only knows the CBS Message ID but not know the CBS Message Serial Number it is impossible for the UE to determine if this old message is one that it has already successfully received. Therefore, to avoid the risk of missing a wanted CBS message, the UE must anyway received it. If, after reception, the UE determines from the CBS Message ID and CBS Message Serial Number that the UE has received the message previously then it does not forward it to the CBS application. This reception of previously received messages has a significant negative impact on the UE battery life. It would be preferable if the UE could know the Serial Number from the BMC Scheduling Message so that it can avoid unnecessary reception.

However due to the lack of commercial success of the CBS in the past, many networks do not support these types of optional CBS improvements. The power consumption impact of CMAS strongly depends on the expected CMAS traffic patterns, which are currently unclear. Furthermore it depends on whether CBS is activated continuously in the cell (CTCH indicator in SIB5) and L2 scheduling is used, or only activated when there is an emergency, and whether CBS is simultaneously used for other "commercial CBS services". 
Proposal 2: RAN2 is kindly requested to discuss the possible power consumption impact of CMAS, and the need for Serial Numbers in the BMC Schedule Message. 
3 Summary

RAN2 is kindly requested to discuss concurrent CMAS message and CBS scheduling:
Proposal 1a: It is clarified that concurrent CMAS messages have different Message Identifiers. 

Proposal 1b: It is clarified that the UE may forward duplicates when concurrent CMAS message have the same Message Identifier but different Serial Number. 

Proposal 2: RAN2 is kindly requested to discuss the possible power consumption impact of CMAS, and the need for Serial Numbers in the BMC Schedule Message. 
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