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1
Introduction

This paper summarizes the offline discussion on PWS over F1.

2
Summary of offline discussion

According to TS 36.300:

-
ETWS is an example of PWS warning system using the Write-Replace Warning procedure where one message at a time can be delivered over the radio. In the case of ETWS, the Write-Replace Warning procedure can also be used to overwrite the ongoing broadcasting of an ETWS warning message.
-
CMAS is another example of PWS warning system using the Write-Replace Warning procedure which allows the broadcast of multiple concurrent warning messages over the radio (see definition in TS 38.300: “Commercial Mobile Alert System: CMAS is a public warning system developed for the delivery of multiple, concurrent warning notifications (see TS 22.268)”).
-
ETWS and CMAS are independent services and ETWS and CMAS messages are differentiated over S1 in order to allow different handling.
-
The Kill procedure is used to stop the broadcasting of a PWS warning message or all PWS warning messages. CMAS is an example of warning system using this procedure. The ETWS warning system doesn't use this procedure.
-
Other examples of warning systems include KPAS and EU-Alert. These other warning systems were developed for the delivery of multiple, concurrent warning messages and use the same AS mechanisms as CMAS. Therefore, the E-UTRAN procedures defined for CMAS equally apply for KPAS and EU-Alert.

Support for PWS in NG-RAN follows the same principles as E-UTRAN. Based on TS 36.300 and other relevant specifications (e.g. TS 22.268) we observe that:
1)
ETWS does not allow broadcast of multiple concurrent warning messages over the radio, while warning systems other than ETWS (e.g. CMAS) allow the broadcast of multiple concurrent warning messages over the radio
According to TS 23.041, the CBC shall set the Concurrent Warning Message (CWM) indicator in all Write-Replace Warning Request messages if the PLMN supports concurrent warning message broadcasts. Therefore, we observe that:
2)
In the WRITE-REPLACE WARNING REQUEST message over NGAP, the Concurrent Warning Message Indication IE is never present in case of ETWS, and always present in case of CMAS. Therefore, the Concurrent Warning Message Indication IE is essentially an indicator that differentiates CMAS messages from ETWS messages.
In case of disaggregated gNB, the WRITE-REPLACE WARNING REQUEST message over F1AP includes the mandatory PWS System Information IE which is defined as below:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	SIB type
	M
	
	INTEGER (6..8, …)
	Indicates a certain SIB block for public warning message, e.g. 6 means sibType6, 7 for sibType7, etc.
	-
	

	SIB message
	M
	
	OCTET STRING
	SIB message for public warning, as defined in TS 38.331 [8]. 
	-
	

	Notification Information
	O
	
	
	
	YES
	ignore

	>Message Identifier
	M
	
	9.3.1.81
	
	-
	

	>Serial Number
	M
	
	9.3.1.82
	
	-
	

	Additional SIB Message List
	O
	
	9.3.1.86
	Additional SIB messages containing different segments of a public warning message if segmentation is applied, as defined in TS38.331 [8]. 
	Yes
	reject


As can be seen from the tabular, the PWS System Information IE does not include the Concurrent Warning Message Indication IE.  However, based on conclusion #2 and TS 38.331, we can expect the following:

-
For ETWS, the SIB type IE is set to sibType6 or sibType7, and the Notification Information IE is present.
-
For CMAS, the SIB type IE is set to sibType8 and the Notification Information IE is present.

The gNB-CU knows whether the warning message is ETWS or CMAS based on the Concurrent Warning Message Indication IE received over NGAP. Therefore, we observe that:

3)
When the Concurrent Warning Message Indication IE is present in the WRITE-REPLACE WARNING REQUEST message received over NGAP, the gNB-CU should always set the SIB type IE to sibType8 and include the Notification Information IE in the WRITE-REPLACE WARNING REQUEST message over F1AP to enable the gNB-DU to determine whether the warning message is a duplicate or should trigger concurrent broadcast.
4)
When the Concurrent Warning Message Indication IE is absent in the WRITE-REPLACE WARNING REQUEST message received over NGAP, the gNB-CU should always set the SIB type IE to sibType6 or sibType7 and include the Notification Information IE in the WRITE-REPLACE WARNING REQUEST message over F1AP to enable the gNB-DU to determine whether the warning message is a duplicate or should trigger overwrite of the ongoing broadcasting.

3
Conclusions

Based on the offline discussion summarized in section 2, the following observations were made:
1)
ETWS does not allow broadcast of multiple concurrent warning messages over the radio, while warning systems other than ETWS (e.g. CMAS) allow the broadcast of multiple concurrent warning messages over the radio
2)
In the WRITE-REPLACE WARNING REQUEST message over NGAP, the Concurrent Warning Message Indication IE is never present in case of ETWS, and always present in case of CMAS. Therefore, the Concurrent Warning Message Indication IE is essentially an indicator that differentiates CMAS messages from ETWS messages.

3)
When the Concurrent Warning Message Indication IE is present in the WRITE-REPLACE WARNING REQUEST message received over NGAP, the gNB-CU should always set the SIB type IE to sibType8 and include the Notification Information IE in the WRITE-REPLACE WARNING REQUEST message over F1AP to enable the gNB-DU to determine whether the warning message is a duplicate or should trigger concurrent broadcast.

4)
When the Concurrent Warning Message Indication IE is absent in the WRITE-REPLACE WARNING REQUEST message received over NGAP, the gNB-CU should always set the SIB type IE to sibType6 or sibType7 and include the Notification Information IE in the WRITE-REPLACE WARNING REQUEST message over F1AP to enable the gNB-DU to determine whether the warning message is a duplicate or should trigger overwrite of the ongoing broadcasting.

Therefore, it can be concluded that there is no need to introduce the Concurrent Warning Message Indication IE over F1AP, since its presence/absence over NGAP is mapped to the value of the SIB Type IE over F1AP.
Proposal:
There is no need to introduce the Concurrent Warning Message Indication IE in the F1AP: WRITE REPLACE WARNING REQUEST message.

