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Introduction
In RAN2#103, the discussion on Value tags for PWS related SIBs was not concluded and postponed as follows.

	R2-1811492	Value tags for PWS related SIBs	ZTE corporation, Sanechips	discussion	Rel-15
-	Question to address is whether to revert the decision from last meeting to remove the value tags from PWS SIBs
-	Nokia think the value tags are not needed. Ericsson have the same view.
-	Apple would prefer to keep the value tags and then discuss the details of the behaviour
-	Vivo think it doesn't make sense to add the value tag for PWS in SIB1.
-	LG think or CMA there can be parallel messages and so it is not clear how value tag can be used. 
=>	Discussion postponed to next meeting



In this contribution, we provide the motivation for the power consumption improvement and list up candidate solutions, and make a comparison among those solutions.
Motivation
[bookmark: Proposal3]In case of the disaster, many our customers suffer from running out of UE battery. Especially if a blackout happens, people cannot charge their UEs. Actually in 2011 the big earthquake in Japan, due to massive blackouts, all three Japanese operators provide special booths where people can charge their UEs in many evacuation centers. Whenever disaster along with a massive blackout happens, operators provide UE battery charge related services to the evacuees. Considering this situation, power consumption improvement for NR PWS is critical not only for operators but also for potential evacuees.
Solutions
In this section, we list up candidate solutions for power consumption improvement to avoid receiving the same PWS message many times.

Proposed solutions in RAN2#103

In RAN2#103, the following 4 solutions were proposed.
In [1], the following two solutions were proposed.
· Solution1-1: Transmit serialNumber, messageIdentifier and warningMessageSegmentNumber in SIB1
· Solution1-2: Change the value tag for SIB 6 to 37 bits, the value tag for SIB 7/8 to 43 bits
In [2], the following two solutions were proposed.
· Solution2-1: Introduce PWS change indication in paging DCI. With this change indication, UE is only required to acquire the PWS SIBs when the NW indicates the PWS change.
· Solution2-2: Configure the broadcast duration for the same PWS transmission. NW can provide the broadcast duration of the same PWS transmission to UE in advance, and when UE receives the PWS SIB successfully, UE will not receive the same PWS SIB within the configured broadcast duration. The duration can be configured via RRC
In [3], both solution1-1 and solution2-2 were proposed.

Another new solution ; Shorter ValidityTime
In this contribution, we propose another solution, solution 3
· Maintain 5bits value tag for SIB6/7/8
· Introduce a new signaling parameter for the PWS ValidityTime(1min, 5min, 10min, 15min, 30min, 60min,....), which can be configured by operators
Solution1-2 is a solution using the value tag, however 37 bits, 86 bits seems too large for scheduling information. So, we propose to use 5bits value tag for SIB6/7/8.
Instead, we propose to have some change for ValidityTime of system information. The current TS38.331 specifies 3hours for system information ValidityTime. However we think 3 hours is too long, considering frequent PWS notifications. If more than 32 PWS indications within 3 hours, UEs lost the latest PWS notification as below. 
[image: ]
Figure: The UE behavior in case where more than 32 PWS indications within 3 hours
In addition to that, ValidityTime for PWS should be configured by operators. Because the suitable ValidityTime for PWS is different from country to country. In some country, 32 PWS indications may be issued during 5 minutes, in another country 32 PWS indications may be issued during 1 hour. So, we propose to introduce a new signaling parameter for the PWS ValidityTime, so that operators can configure ValidityTime, less than 3 hours.
SIB-TypeInfo ::=		SEQUENCE {
	type			ENUMERATED {sibType2, sibType3, sibType4, sibType5, sibType6, sibType7, 
								sibType8, sibType9, spare8, spare7, spare6, spare5, spare4,
 								spare3, spare2, spare1,... },
valueTag 		INTEGER (0..31)									OPTIONAL, -- Cond SIB-TYPE
	areaScope		ENUMERATED {true}						OPTIONAL, -- Cond AREA-ID
	nonCriticalExtension	SIB-Typeinfo-v15xx-IEs						OPTIONAL
}

SIB-Typeinfo-v15xx-IEs ::=	SEQUENCE {
pwsValidityTime	ENUMERATED {1m ,5m, 10m, 15m, 30m, 60m,... }, OPTIONAL, -- Cond SIB6
	nonCriticalExtension					SEQUENCE {}				OPTIONAL
}

	SI-TypeInfo field descriptions

	pwsValidityTime
Indicates validity timer for SIB6. The indicated value for SIB6 is also used for SIB7 and SIB8. For other SIBs, the timer 3h is applied.



	Conditional presence
	Explanation

	AREA-ID
	The field is present if systemInformationAreaID is presentand the SIB is valid within the area identified by systemInformationAreaID,otherwise it is not present.

	MSG-1
	The field is optionally present, Need R, if si-BroadcastStatus is onDemand for any SI-message included in SchedulingInfo. It is absent otherwise.

	SIB-TYPE
	The field is mandatory present if the SIB type is different from SIB6, SIB7 or SIB8.

	SUL-MSG-1
	The field is optionally present, Need R, if this serving cell is configured with a supplementary uplink and if si-BroadcastStatus is onDemand for any SI-message included in SchedulingInfo. It is absent otherwise.

	DEDICATED
	The field is present if dedicated RACH resources are configured for SI request. If absent the  UE uses common RACH reseourcse.

	SIB6
	The field is mandatory present if the SIB type is SIB6.
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Comparison
In this section, we made comparison among the five solutions listed in pervious section.
	
	
	Complexity
	Overhead
	Note

	Solution1-1
	Transmit serialNumber, messageId and warningMessageSegmentNumber in SIB1
	 No new parameter. Only moving IEs from SIBx to SIB1
	 37bits for SIB6, 43bits for SIB7/8  
	

	Solution1-2
	Change the value tag for SIB 6 to 37 bits, the value tag for SIB 7/8 to 86 bits
	 No new parameter. Only Range extension.
	 37bits for SIB6, 86bits for SIB7/8  
	

	Solution2-1
	Introduce PWS change indication in paging DCI
	   Simple
	 No RRC overhead
	 It cannot work for the case where a UE misses the PWS change indication.

	Solution2-2
	Configure the broadcast duration for the same PWS transmission
	 New parameter for the duration of PWS. The gNB has to predict the duration time based on the PWS contents.
	 Up to the range/size of the duration
	

	Solution3
	ValidityTime range extension 
	 No new parameter. Timer range extension. The current spec has the only fixed 3 hours ValidityTime
	 8bits (5bits for valueTag and 3bits for ValidityTime) 
	


· [bookmark: _GoBack]Table: Comparison among the five candidate solutions


Summary
Based on the above discussion, we made the following observations and proposals.

Motivation for the improvement

Observation 1: 
In case of disaster, many customers suffer from shortage of the UE battery. Especially if a blackout happens, people cannot charge their UEs. So, UE power consumption is critical.
Proposal 1: 
RAN2 introduce additional power consumption improvement technique for NR PWS warning notifications

For solutions

Observation 2: 
With solution2-1 (i.e. PWS change indication in paging DCI), it has a significant improvement on UE power consumption. However if a UE misses the paging DCI, the UE has continue to receive the PWS.
Proposal 2: 
RAN2 introduce 5bits valueTag for SIB6/7/8 to avoid receiving the same PWS information many times. It is for the case where a UE misses PWS change indication in paging DCI.

Observation 3: 
With solution2-1 (i.e. PWS change indication in paging DCI), it is not still clear when a UE stop receiving the PWS.

Proposal 3: 
If RAN2 adopt solution2-1 (i.e. PWS change indication in paging DCI), RAN2 specify clearly when the UE stops receiving the PWS in TS38.331.
Observation 4: 
For the ValidityTime for PWS, 3hours seems too large considering frequent PWS indications. Additionally the suitable ValidityTime for PWS is different from country to country.

Proposal 4:
RAN2 introduce a new signaling parameter for the 3bits PWS ValidityTime in SIB1(si-SchedulingInfo), so that operators can configure it.
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