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1. Introduction
In RAN2 NR AH1807, we had some discussions on the value tags for PWS related SIBs and reached the following agreements:
Exclude SIB6 (ETWS primary notification), SIB7 (ETWS secondary notification) and SIB8 (CMAS notification) from having value tags as currently defined
Can be discussed in next meeting whether any additional mechanism is needed to assist the UE to know if the message content has changed.
In this paper, we provide some possible mechanisms to assist the UE to know if the message content of PWS related SIBs has changed.
2. Discussion
SIB6 ::=	SEQUENCE {
	messageIdentifier					BIT STRING (SIZE (16)),
	serialNumber						BIT STRING (SIZE (16)),
	warningType						OCTET STRING (SIZE (2)),
	lateNonCriticalExtension			OCTET STRING				OPTIONAL,
	...
}
For ETWS primary notification in SIB6, the messageIdentifier identifies the source and type of ETWS notification while the serialNumber identifies variations of ETWS notification. That is to say, for different messageIdentifier, the content of SIB6 is different. For the same messageIdentifier, the content of SIB6 changes if the serialNumber is different.
SIB7 ::=	SEQUENCE {
	messageIdentifier					BIT STRING (SIZE (16)),
	serialNumber						BIT STRING (SIZE (16)),
	warningMessageSegmentType			ENUMERATED {notLastSegment, lastSegment},
	warningMessageSegmentNumber		     INTEGER (0..63),
	warningMessageSegment				OCTET STRING,
	dataCodingScheme					OCTET STRING (SIZE (1)) 		OPTIONAL, 	-- Cond Segment1
	lateNonCriticalExtension			OCTET STRING				OPTIONAL,
	...
}
SIB8 ::=	SEQUENCE {
	messageIdentifier				BIT STRING (SIZE (16)),
	serialNumber					BIT STRING (SIZE (16)),
	warningMessageSegmentType		ENUMERATED {notLastSegment, lastSegment},
	warningMessageSegmentNumber	INTEGER (0..63),
	warningMessageSegment			OCTET STRING,
	dataCodingScheme				OCTET STRING (SIZE (1)) 		OPTIONAL, 	-- Cond Segment1
	lateNonCriticalExtension		OCTET STRING					OPTIONAL,
	...
}
For ETWS secondary notification and CMAS notification transmitted in segments in SIB7 and SIB8 separately, warningMessageSegmentNumber is also included to identify the segment number of the ETWS warning message segment contained in the SIB. Thus, for the same messageIdentifier and serialNumber, the content of SIB7/8 changes if the warningMessageSegmentNumber is different.
To assist the UE to know if the message content of PWS related SIBs has changed, two options can be considered:
· Option 1: Transmit serialNumber and messageIdentifier before receiving SIB6, e.g. in SIB1.Transmit serialNumber, messageIdentifier and warningMessageSegmentNumber before receiving SIB7/8, e.g. in SIB1.
· Option 2: Keep the value tag for SIB 6 and define that the value tag changes when the combination of serialNumber and messageIdentifier changes. Keep the value tags for SIB 7/8 and define that the value tag changes when the combination of serialNumber, messageIdentifier and warningMessageSegmentNumber changes.
For Option 1, if the stored SIB6 has an area scope and if the first PLMN-Identity included in the PLMN-IdentityInfoList, the systemInformationAreaID, the serialNumber and the messageIdentifier that are included in the SIB1 received from the currently camped/serving cell are identical to the PLMN-Identity, the systemInformationAreaID, the serialNumber and the messageIdentifier associated with the stored version of SIB6, the stored SIB6 will be considered as valid for the cell. If the stored SIB6 is cell specific and if serialNumber, messageIdentifier and CellIdentity included in the SIB1 received from the currently camped/serving cell is identical to the serialNumber, messageIdentifier and CellIdentity associated with stored version of SIB6, the stored SIB6 will also be considered as valid. 
Similarly, if the serialNumber, the messageIdentifier and the warningMessageSegmentNumber that are included in the SIB1 received from the currently camped/serving cell are identical to the the corresponding values associated with the stored version of SIB7 or SIB8, the stored SIB7 or SIB8 will be considered as valid.
When the stored version of those SIBs is valid, UE does not need to re-acquire those SIBs. The latency of receiving system information can be reduced to a certain extend.
The main concern for Option 1 is about the signaling overhead of SIB1. 32(for SIB6)+ 38(for SIB7) +38(for SIB8)=108 bits are required in SIB1 to assist UE to know whether the message content of SIB6/7/8 is changed before acquiring those SIBs. When the stored version of those SIBs is valid, the latency of acquiring SIBs can be reduced at the sacrifice of more signaling overhead in SIB1.
For Option 2, only 15 bits are required in SIB1 if we keep the value tags for SIB6, SIB7 and SIB8. However, every time the combination of serialNumber, messageIdentifier and warningMessageSegmentNumber (only for SIB7 and SIB8) changes, the value tag is updated. Since we only have 32 values for the value tag in 3 hours, it may not be sufficient for SIB6, SIB7 and SIB8 as the combination of serialNumber, messageIdentifier and warningMessageSegmentNumber (only for SIB7 and SIB8) may change more than 32 times in 3 hours. In this way, we may need to extend the value range of value tags for SIB6, SIB7 and SIB8. To cover all the possible combinations of serialNumber, messageIdentifier and warningMessageSegmentNumber, we may have 32*(2^16)*(2^16)*(2^6)=8796093022208 combinations. Thus, the value tag range for SIB 6 will be INTEGER (0..137438953471) and 37 bits are required. The value tag range for SIB 7/8 will be INTEGER (0..8796093022207) and 43*2=86 bits are required. In total, 86+37=123 bits are required in SIB1.
There is no big difference between Option 1 and Option 2 when comparing the complexity and signaling overhead. Thus, we have the following proposal:
Proposal 1: RAN2 to select between the following options to to assist the UE to know if the message content of PWS related SIBs has changed:
· Option 1: Transmit serialNumber and messageIdentifier before receiving SIB6, e.g. in SIB1. Transmit serialNumber, messageIdentifier and warningMessageSegmentNumber before receiving SIB7/8, e.g. in SIB1.
· Option 2: Keep the value tag for SIB 6 and define that the value tag changes when the combination of serialNumber and messageIdentifier changes. Keep the value tags for SIB 7 and SIB8 and define that the value tag changes when the combination of serialNumber, messageIdentifier and warningMessageSegmentNumber changes. Extend the value range of value tag for SIB6, SIB7 and SIB8.
Proposal 2: Agree the corresponding CR for Option 1 [1] or Option 2 [2] after choosing one of them.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: RAN2 to select between the following options to to assist the UE to know if the message content of PWS related SIBs has changed:
· Option 1: Transmit serialNumber and messageIdentifier before receiving SIB6, e.g. in SIB1. Transmit serialNumber, messageIdentifier and warningMessageSegmentNumber before receiving SIB7/8, e.g. in SIB1.
· Option 2: Keep the value tag for SIB 6 and define that the value tag changes when the combination of serialNumber and messageIdentifier changes. Keep the value tags for SIB 7 and SIB8 and define that the value tag changes when the combination of serialNumber, messageIdentifier and warningMessageSegmentNumber changes. Extend the value range of value tag for SIB6, SIB7 and SIB8.
Proposal 2: Agree the corresponding CR for Option 1 [1] or Option 2 [2] after choosing one of them.
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