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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.
This contribution describes the problem seen in the field and aims to address the problem.
2 Discussion
2.1 Summary of PWS notifications

For support of PWS notification, 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, there can be multiple outstanding notifications and the above ETWS behaviour is not suitable for the case. 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. 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.

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

Proposal 1:
Introduce a PWS specific value tag signalled in SIB1

Proposal 2:
The UE rechecks the value tag in SIB1 when it completes the reception of a warning message and/or has no incomplete warning message segment
Proposal 3:
The UE continues the warning message reception if it sees a new value tag. The UE stops the warning message reception otherwise.
2.3.3 Reliability scheme
In ETWS it is left to UE implementation how long the UE keeps trying to acquire EWTS notifications. The assumption seems that the UE uses a timer(s) corresponding to the duration of ETWS notification reception attempt.

However, for PWS, variance in warning message delivery delay is envisioned due to the need of multiple notification transmission (i.e. the delay scales with the number of notifications). It may be difficult for the UE to decide what the correct timer values are. If the timer is too short the UE misses PWS notifications and if the timer is too long the UE keeps its RF open unnecessarily.

The gNB on the other hand is in the position of scheduling PWS notifications and has better idea on the expected delivery delay. The gNB can provide a timer value associated with the current scheduling (represented by the value tag). The timer is used by the UE to determine the duration of ETWS notification reception attempt.

Proposal 4:
Introduce a timer signalled in SIB1 determining the duration of PWS notification reception attempt associated with the value tag signalled together in SIB1.

3 Summary
Proposal 1:
Introduce a PWS specific value tag signalled in SIB1

Proposal 2:
The UE rechecks the value tag in SIB1 when it completes the reception of a warning message and/or has no incomplete warning message segment
Proposal 3:
The UE continues the warning message reception if it sees a new value tag. The UE stops the warning message reception otherwise.
Proposal 4:
Introduce a timer signalled in SIB1 determining the duration of PWS notification reception attempt associated with the value tag signalled together in SIB1.
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