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1 Introduction

In RAN2#AH1807 Montreal meeting, Value tags for PWS related SIBs was discussed and then the following RAN2 agreement was made:
=>
Can be discussed in next meeting whether any additional mechanism is needed to assist the UE to know if the message content has changed.
Then the PWS battery drain issue was briefly discussed in RAN2#103 Gothenburg meeting but the discussion was postponed to the next meeting.

This contribution describes the problem seen in the field and aims to address the problem.
2 Discussion
2.1 Summary of PWS notifications
According to TS38.413 [1][1] subclause 8.9, AMF delivers a warning message to NG-RAN node via WRITE_REPLACE WARNING REQUEST message and the warning message is identified via the Message Identifier IE and Serial Number IE. If either the Message Identifier or Serial Number is different, then the warning message is considered as a different warning message from the one, who has different Message Identifier or Serial Number.
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Figure 8.9.1.2-1: Write-Replace Warning procedure: successful operation

For support of PWS notification at UE, the same principles as LTE are applied for NR.

It is a requirement for the PWS system to support up to 64 outstanding CMAS notifications.

In ETWS the UE supports only one outstanding notification. This is realized by the mechanism in which the UE discard previously stored segments when the received messageIdentifier and serialNumber pair is different from the last received value (“current value” in [1]).

It should be noted that the UE stops the reception of SIB7 after a complete warningMessage has been received as per the current ETWS behaviour.

	3>
if all segments of a warning message have been received:

4>
assemble the warningMessage from the received warningMessageSegment;

4>
forward the received warningMessage, messageIdentifier, serialNumber and dataCodingScheme to upper layers;

4>
stop reception of SystemInformationBlockType7;




However, in PWS, with the current mechanism, UE cannot stop reception of PWS SIB(s) if NW keeps scheduling the PWS SIB broadcast. UE shall need to monitor BCCH for PWS SIB reception while PWS SIB is being scheduled in SIB1 even after the UE acquires all the warning messages broadcast on the cell and this UE behaviour ends up in battery drain in the disaster situation.
Thus, there has to be a new mechanism to make UE aware of when it can end the reception of PWS notifications.

2.2 Multiple PWS notifications scenario
The following figure shows a scenario seen in the field in which the delivery of multiple Warning Messages (WM) occurred. The eNB receives warning messages while it is still transmitting previous warning messages. As a result, the scheduling of warning message aggregates different warning messages.

The UE starts the reception of the warning message 1 upon the first PWS notification and collects segments for warning message 1. In the meanwhile, the eNB starts transmission of the warning message 2. However, with the current ETWS indication or ETWS SIB scheduling information in SIB1, the UE is not made aware of the transmission of the warning message 2 (and 3 further).

The UE could know whether a new warning message is transmitted by seeing a segment of a new warning message. Otherwise the UE is clueless as to whether / how many new warning messages are transmitted.
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Figure 1: Multiple PWS notifications
2.3 Potential solutions
2.3.1 Solution 1: List of warning messages in SIB1

SIB1 could include a list of warning messages (Message ID, Serial Number pair).

At the point ‘a’ in the Figure 1, the UE acquires SIB1 in which the scheduling of the warning message 1 is signalled. The UE recheck SIB1 when it completes the reception of the warning message 1 and/or has no incomplete warning message segment. In the above example, the UE sees the scheduling of the warning message 2 in SIB1 after it completes the reception of warning message 1 and thus continues with the warning message reception.

Alternatively, the UE can check SIB1 every time a PWS indication is received. 

The fundamental drawback of this solution is that it requires 64 entries of message ID (2 bytes) and serial number (2 bytes) at maximum. This is not suitable for SIB1 for which the bandwidth is quite limited.
2.3.2 Solution 2: PWS specific value tag signalled in SIB1

Another possible solution is to have a value tag indicating the state of warning message transmission. In RAN2#103 Gothernburg meeting, the other companies also proposed the value tag for PWS SIBs [2]. The “PWS scheduling value tag” is incremented when a new warning message starts to be transmitted (i.e. the points ‘a’, ‘b’ and ‘c’ in the Figure 1 above).

The UE rechecks SIB1 when it completes the reception of the warning message 1 and/or has no incomplete warning message segment. In the above example, the UE sees incremented value tag in SIB1 and thus continues with the warning message reception to acquire the new warning message.

Proposal 1:
Introduce a PWS specific value tag signalled in SIB1 and the value tag is incremented by 1 when a new warning message is delivered from AMF to gNB
If the proposal 1 is agreed, then the size of the value tag is the next question.
Now the size of the value tag for the regular SIBs is 5-bit and the validity time for the regular SIBs is 3 hours. That means one SIB can be changed at most 32 times within 3 hours. However, Network may transmit more than 32 warning messages within 3 hours so the 5-bit value tag for PWS SIBs doesn’t work well. To make it work, either enlarging the value tag or shortening the validity time should be considered.

Thus, for the PWS specific value tag, there are 2 options shown in the table below.
	Value tag options
	Pros and cons

	(1) 5-bit value tag is reused, and the validity time is changed to very short time e.g. 5 min
	No ASN.1 change is required.
Less space would be consumed in SIB1.

	(2) Enlarged value tag is defined and the same validity time as the regular SIBs (i.e. 3 hours) is used for the PWS SIBs [2]
	UE can continue reassembling PWS segments with the cached segments even if UE leaves the serving cell (e.g. due to out-of-service/cell reselection) for long time. This would improve the performance in the bad radio condition.


Proposal 2:
Discuss whether 5-bit value tag with short validity time (e.g. 5 min) or the large value tag with 3 hours validity time is adopted for the PWS SIB value tag
Even if we introduce the value tag for PWS SIBs, UE still needs to continuously acquire SIB1 to check if the value tag for PWS is changed and the continuous SIB1 acquisition would cause battery drain too.
In RAN2#103 Gothenburg meeting, another company proposed to introduce the PWS change indication so that UE can check SIB1 only when Network schedules a new warning message [3]. The PWS notification via paging DCI will assist UE for battery saving because UE won’t need to continuously receive SIB1 to check the PWS specific value tag but just need to acquire SIB1 only when necessary.
Proposal 3:
PWS notification in paging DCI is sent when a new warning message is scheduled to transmit
Proposal 4:
The UE rechecks the value tag in SIB1 when it receives the PWS notification in the paging DCI, it completes the reception of a warning message and/or has no incomplete warning message segment
Proposal 5:
The UE continues the warning message reception if it sees a new value tag. The UE stops the warning message reception otherwise.
3 Summary
Proposal 1:
Introduce a PWS specific value tag signalled in SIB1 and the value tag is incremented by 1 when a new warning message is delivered from AMF to gNB

Proposal 2:
Discuss whether 5-bit value tag with short validity time (e.g. 5 min) or the large value tag with 3 hours validity time is adopted for the PWS SIB value tag
Proposal 3:
PWS notification in paging DCI is sent when a new warning message is scheduled to transmit
Proposal 4:
The UE rechecks the value tag in SIB1 when it receives the PWS notification in the paging DCI, it completes the reception of a warning message and/or has no incomplete warning message segment
Proposal 5:
The UE continues the warning message reception if it sees a new value tag. The UE stops the warning message reception otherwise.
The proponent has provided a 38.331 CR based on the above proposals (For proposal 2, 5-bit value tag is assumed) [4].
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