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1. Introduction
This contribution provides the proposal for the clause 7.1 on conclusions for enhancements of Public Warning System.
2. Reason for Change
It is to propose conclusions on solutions for enhancements of Public Warning Systems in clause 7.1 based on the analysis and solution evaluations on each solution proposed in chapter 6 that addresses each key issue described in chapter 5.
3. Conclusions

None
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.735 V1.0.0.
* * * First Change * * * *

7
Conclusions and recommendations

7.1
Conclusions

7.1.1
Key issue 1: Support of language-independent content mapped to an event or a disaster in a warning message
Solution 1 and solution 4 are recommended for normative work to support language-independent content mapped to an event or a disaster in a warning message.
7.1.2
Key issue 2: Identification of characteristics of an event or a disaster for UEs with no user interface
Solution 2 is recommended for normative work to address the identification of characteristics of an event or a disaster for UEs with no user interface based on legacy procedure and architecture of broadcasting warning message over the 3GPP system.
7.1.3
Key issue 3: Support of the relay of Warning Notification
For key issue 3, it is recommended that no solution be specified for normative work in 3GPP Release 16 specification.
* * * Second Change * * * *

6.4
Solution 4: Support of a stored language-independent content referenced by a warning message
6.4.1
Description
This solution applies to Key Issue 1 – Support of language-independent content mapped to an event or a disaster in a warning message.

It is recently recognised that devices incapable of displaying text-based warning messages (e.g.  devices with an augmented reality-based user interface or devices with a hologram-based user interface) are expected to be launched. Considering the limited capacity of a warning message broadcast from authorities, legacy procedures for broadcasting warning messages do not allow contents to be properly displayed to such devices. 

Assuming that users have several devices capable of receiving warning messages broadcast from authorities, it is desirable to alert users by displaying a stored language-independent content referenced by a warning message. In such case, there might be the limit of the number of language-independent contents stored in devices incapable of displaying text-based warning messages because of the restriction of those devices (e.g. memory size). 

Devices incapable of displaying text-based warning messages, such as devices with a augmented reality-based user interface or devices with a hologram-based user interface, were not assumed when the legacy procedure and architecture of broadcasting warning messages was specified in 3GPP. In addition, legacy warning messages are broadcast with the single message identifier (e.g. 4371) in most countries that currently provide warning messages, regardless of the type and severity of disasters. So it is desirable to make a stored language-independent content of such device be referenced in order to be displayed to a user of such device when a warning message is received.
6.4.2
Procedure
Message identifiers specified for legacy UEs with the conventional display method (i.e. display screen to be able to present text-based warning messages) should be able to make UEs with ePWS functionality incapable of displaying text-based warning messages reference a stored language-independent content from such UEs when warning messages are received.


UEs with ePWS functionality incapable of displaying-text-based warning messages shall be capable of mapping message identifiers of received warning messages to contents stored in UEs with ePWS functionality.
6.4.3
Impacts on existing nodes and functionality
This solution is assumed to be applied over the legacy procedure and architecture by using legacy message identifiers to reference a stored language-independent content to be displayed to users. 

So there is no impact on existing nodes and functionality in terms of the network architecture and network procedure of broadcasting warning messages.

And this solution requires UEs with ePWS functionality to be capable of mapping message identifiers of warning messages to contents stored in UEs with ePWS functionality.
This solution does not require any changes of information sent over radio interface.
How to manage a stored language-independent content is out of the scope of this solution and depends on the manufacturers’implementation.
6.4.4
Solution Evaluation
This solution solves Key Issue 1 based on legacy procedure and architecture of broadcasting warning messages over the 3GPP system.
* * * Third Change * * * *

6.2
Solution 2: Identification of characteristics of an event or a disaster for UEs with no user interface
6.2.1
Description
This solution applies to Key Issue 2 – Identification of characteristics of an event or a disaster for UEs with no user interface.
Things as devices capable of receiving warning messages, i.e. UEs with no user interface, were not assumed when the legacy procedure and architecture of broadcasting warning messages was specified in 3GPP. In near future, diverse forms of things as devices capable of receiving warning messages are expected to be launched in markets.

However, legacy text-based warning messages can not be understood by UEs with no user interface and may be useless to make UEs with no user interface properly take actions for damage reduction or public safety when a legacy text-based warning message is received.
So it is necessary to address how to make UEs with no user interface take actions for damage reduction or public safety when they receive the legacy form of a warning message broadcast over the legacy architecture of broadcasting warning messages.

Disasters that may cause severe damages are different in countries (for example, hurricane causes severe damage in the east of the United State of America but there is no severe damage caused by hurricanes in Korea), which means that the finite set of disasters may not be possible to be listed. In addition, characteristics of disasters could be more useful information to be notified to things than the type of disaster.

So it is desirable to define new message identifiers of warning messages targeted for things so that things can directly extract information on characteristics of a disaster from message identifiers.

Legacy message identifiers specified in 3GPP TS 23.041 [3] are classified by following categories and support the indication of the risk level about a disaster to be alerted.

-
4370 for a local language and 4383 for additional language: a warning message shall be always displayed.
-
4371 to 4379 for a local language and 4384 to 4392 for additional language: a warning message shall be displayed when a user selects opt-in option.

1)
In case of CMAS CBS messages, 4371 to 4379 and 4384 to 4392 are classified by severity, urgency and certainty.

2)
In case of EU-Alert messages, 4371 to 4379 and 4384 to 4392 are classified by level 1, level 2 and level 3.
-
4352 for earthquake warning, 4353 for tsunami warning and 4354 for earthquake and tsunami warning by ETWS messages
However, in most countries a single message identifier (e.g. 4371 in case of a local language) is conventionally used because authorities select high level of risk indications regardless of the risk level specified in 3GPP when a warning message is broadcast to users. Considering the conventional use of message identifiers, it might be good to simplify the risk level of disasters to be notified to things from authority's perspective as a user of public warning system.

Therefore, it is desirable to define new message identifiers classified by following categories to inform things of characteristics of disasters.

-
one message identifier to make UEs with no user interface and with ePWS functionality always take action when a warning message is received

-
A group of message identifiers (e.g. the group of three message identifiers) per the characteristic (e.g. water) of disasters to indicate the risk level of characteristics of a disaster to be alerted. For example, three message identifiers per the characteristic of disasters can be defined to mean:

a) both severity and urgency are high;

b) severity is high but urgency is not high;

c) severity is not high but urgency is high.

Considering the conventional use of message identifiers and the important information about a disaster from things' perspective to decide whether proper action shall be taken immediately when receiving a warning message, the definition of new message identifiers targeted for things, i.e. UEs with no user interface and with ePWS functionality, should be described to take into account all aspects addressed above.
6.2.2
Procedure
Message identifiers from 4400 to 6399 are reserved for future PWS versions. A single new message identifier should be defined to make UEs with no user interface and with ePWS functionality always take pre-defined actions when a warning message is received like 4370 and 4383 regardless of the type of disasters and characteristics of a disaster.

Example of characteristics of disasters or events that may cause serious damage to things is water, fire, pressure, wind, dust, chemical material and electricity. New message identifiers should be defined per the characteristic of disasters. A group of a few (e.g. three) message identifiers may need to be defined per the characteristic of disasters and a few message identifiers among a group may need to be defined to indicate the risk level of the characteristics of a disaster.
NOTE 1:
What number of reserved message identifiers are allocated is to be decided when the normative work starts.

NOTE 2: How many characteristics of disasters are classified will be studied and reviewed by a few countries if possible and is to be decided when the normative work starts.

NOTE 3: How many message identifiers among a group of message identifiers mapped to one of combined characteristics of disasters will be studied (e.g. three message identifiers to indicate the risk level are sufficient or not) and reviewed by a few countries if possible. Then, it will be decided when the normative work starts.
6.2.3
Impacts on existing nodes and functionality
This solution is assumed to be applied over the legacy procedure and architecture, so there is no impact on existing nodes and functionality in terms of network architecture and network procedure of broadcasting warning messages except for defining new message identifiers from 4400 to 6399 reserved for future PWS versions.
6.2.4
Solution Evaluation
This solution solves Key Issue 2 based on legacy procedure and architecture of broadcasting warning messages over the 3GPP system.

