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1. Introduction

RAN meeting #44 opened a work item Public Warning System (PWS) RAN aspects [1] with the following objectives:
· Extend the Warning System support of the E-UTRA/E-UTRAN beyond that introduced in the Release 8 ETWS by providing;

· E-UTRA/E-UTRAN support for multiple parallel Warning Notifications

· E-UTRAN support for replacing and canceling a Warning Notification

· E-UTRAN support for repeating the Warning Notification with a repetition period as short as 2 seconds and as long as 24 hours

· E-UTRA support for more generic “PWS” indication in the Paging Indication

More specifically the intention of the work is to enhance the E-UTRA Release 8 ETWS functionality to meet the abovementioned objectives by;

· Extending the S1AP Write-Replace Warning procedure to support multiple outstanding Warning Notifications and Update and Cancel primitives

· Extend the LTE-Uu (RRC ETWS broadcast) mechanism to support multiple Warning Notifications, paging the UE with a “PWS” indication, and repetition of warning notifications (with repetition periods as short as 2 seconds and as large as 24 hours).  

· Update the E-UTRA/E-UTRAN stage 2 specification
This document tries to clarify the potential open issues on RAN2 aspects (highlight in yellow) and propose possible solutions.
2. Discussion
2.1  Extend the LTE-Uu (RRC ETWS broadcast) mechanism to support multiple Warning Notifications
Open Issue1
what are the compatibility requirements towards ETWS？
“Extend the LTE-Uu (RRC ETWS broadcast) mechanism” in [1] can be interpreted in two ways: one way is ‘broadcasting mechanism for ETWS (BCCH mechanism) shall be reused to support PWS function’, the other is ‘besides broadcasting mechanism for ETWS (BCCH mechanism), other mechanism could be developed to support the extended functions of PWS, e.g. paging mechanism, MBMS mechanism’.
Paging mechanism: Include warning notification in paging message is the fastest way to notify users, however the message size is quite limited. Consider the possible 90-character notification required in [2], paging mechanism may not be a good idea to sending big size notifications.
MBMS mechanism: MBMS mechanism is very flexible to the various size of warning notification and possible to support big size notification; however it brings 30+ seconds delay. MBMS is optional to both UEs and operators, UEs in VPLMN may get PES service through MBMS. Also, consider the current status of MBMS WI and the target complete time of PWS WI, it may be time-limited to develop MBMS to support PWS in Rel-9. 
BCCH mechanism (ETWS): Current ETWS mechanism can satisfy a delay as short as 4 seconds and a message size as large as 1230 or more Bytes.
With current PWS requirement in [2], it is not clear if 4-second delivery delay and 1230 bytes message sizes are enough for PWS, so it would be better if SA1 could clarify it. If SA1 confirm there may be some types of PWS notification which require a delay short than 4 seconds, then paging mechanism could be chosen as a optional support as well; if SA1 confirm there may be some types of PWS notification which require a size larger then 1230bytes, then MBMS mechanism could be chosen as an optional support.
Proposal 1
Send LS to SA1 and ask them to clarify if 4-second delivery delay and 1230 bytes message sizes, as for ETWS, are enough for PWS
A further question may be whether Rel8 ETWS-capable UE should be forward extended or Rel-9 PWS-capable UE should be backward deployed? Take into account the freeze of ASN.1, the most directly way is to keep Rel-8 ETWS mechanism as it is and develop PWS based on it, i.e. backward compatible. The other choice is updating Rel-8 ETWS mechanism, so that it can be used to transmit some or all type of PWS notifications in Rel-9. 
Case1
ETWS-capable Rel8 UE camps on PWS-capable Rel9 eNB

A PWS-capable Rel9 eNB should be backward compatible so that an ETWS-capable Rel8 UE could be able to receive ETWS message in a way as described in Rel8. 
In emergency situation, when a warning message is sent from network, it is reasonable to expect that as many as possible UEs in the effected area should be able to receive it. So it would be better if an ETWS-capable Rel8 UE could be able to receive PWS notification from a PWS-capable Rel9 eNB 
Case2
PWS-capable Rel9 UE camps on ETWS-capable Rel8 eNB.

A PWS-capable Rel9 UE should be backward compatible so that it could be able to receive ETWS message from an ETWS-capable Rel8 eNB in a way as described in Rel8. 
A PWS-capable Rel9 UE shall not need to receive PWS notification from an ETWS-capable Rel8 eNB.
Proposal 2 To discuss the above two cases about compatibility and make a decision on them.
Regarding compatibility, it is also a question whether the ETWS SIBs (SIB10 and SIB11) could be reused for transmitting PWS notification or only introduces new SIBs in Rel9 for PWS. If we decide forward extend ETWS, some new IEs may need to be introduced to SIB 10 and SIB11 in Rel-8 spec to meet some of the PWS requirement. If we decide backward deploy PWS and if current SIB10 and SIB11 don’t contain all necessary IEs for PWS, only new SIBs could be defined to support PWS. 
[2]It is expected that Warning Notifications would likely include the following five elements:  

-
Event Description 

-
Area Affected

-
Recommended Action 

-
Expiration Time (with time zone) 

-
Sending Agency

The key point is whether people see any of the above or other elements needed for PWS have not been defined in Rel-8 SIB10 and SIB11.

Proposal 3 To discuss and decide whether the ETWS SIBs (SIB10 and SIB11) could be reused for transmitting PWS notification or only introduce new SIBs in Rel9 for PWS.

Open Issue2
How many multiple parallel Warning Notifications to be supported?
It is required to support parallel Warning Notifications in the WI description [1]; however the possible maximum number of parallel warning notification is not clear. This number shall impact how RAN2 solution for PWS will look like, for example: current ETWS mode can support two parallel warning notification sent in SIB10 and SIB11. SIB10 can support a message size of 2 bytes, and SIB11 can support a message size of larger than 1 KB. Even we assume SIB10 and SIB11 can be reused for PWS, they can only support two parallel warning notifications and one of which should have a message size not larger than two bytes. If more than two parallel warning notifications are required or both the two parallel warning notifications have larger than two bytes, new methods shall be needed: 
Alt1) introduce new SIBs, which may be used to transmit parallel notifications, which may also be used to transmit different category of notifications, regarding warning type, message size and delay requirement.
Alt2) schedule parallel notifications in the same SIB type and one segment per notification is transmitted at one time, as show below:

[image: image1]
Proposal 4
Ask SA1 to clarify what the possible maximum number of parallel warning notification they would expect? And how many general categories of PWS notification they would see, regarding the warning type, message size and delay requirement.

2.2  Paging the UE with a more generic “PWS” indication
Open Issue3
How should a more generic “PWS” notification look like and be used?
An special indicator in paging have been defined for ETWS, so that the UE can immediately acquire ETWS notification without waiting for next Modification Period and a shorter delay could be ensured. For PWS, however, there may be various types of notification and some of them may not require a delivery delay of 4 seconds, in which case a normal system information modification indicator is sufficient.
Another reason to include a independent ‘PWS’ indication may be to avoid the acquiring of non-SIBs, however this is mostly depend on whether ‘PWS’ notification change frequently. If ‘PWS’ notifications are supposed to change frequently, it would be better to avoid the reading of non-PWS SIBs to save battery. We understand that ETWS may change one more two more several times per year, however PWS obviously changes more frequently.
Proposal 5 Ask SA1 to clarify whether an independent “PWS” indicator shall always be used whenever a PWS notification is to be transmitted or a normal system information modification indicator could be also used in not so urgent situations, and what’s the expected change frequency of PWS notifications.
2.3  Repetition of warning notifications (with repetition periods as short as 2 seconds and as large as 24 hours)
Open Issue4
How could UE recognize the duplicated warning notifications?
It must be annoying for users to see repeated notifications presented again and again every 2 sends, so duplication mechanism of warning notifications need to be developed, so that Users can option-out the presence of already received notifications, while still have the chance to receive the not-yet-received ones. 
On the other hand, it is capture in [2]:

It is expected that Warning Notifications would likely include the following five elements:  

-
Event Description 

-
Area Affected

-
Recommended Action 

-
Expiration Time (with time zone) 

-
Sending Agency

Parameters used for duplication detection of PWS notifications should be stored by UE as long as Expiration Time, so that the mechanism could work correctly.
Proposal 6
Parameter used for duplication detection of PWS notifications should be stored by UE as long as Expiration Time, exclude ETWS notifications. Detailed duplication detection mechanism could be discussed at next meeting.
3. Conclusion

This document tries to clarify the potential open issues on RAN2 aspects of the newly open WI Public Warning System at RAN#44, and propose possible solutions.

Proposal 1
Send LS to SA1 and ask them to clarify if 4-second delivery delay and 1230 bytes message sizes, as for ETWS, are enough for PWS
Proposal 2 To discuss the above two cases about compatibility and make a decision on them.

Proposal 3 To discuss and decide whether the ETWS SIBs (SIB10 and SIB11) could be reused for transmitting PWS notification or only introduce new SIBs in Rel9 for PWS.

Proposal 4
Ask SA1 to clarify what the possible maximum number of parallel warning notification they would expect? And how many general categories of PWS notification they would see, regarding the warning type, message size and delay requirement.

Proposal 5 Ask SA1 to clarify whether an independent “PWS” indicator shall always be used whenever a PWS notification is to be transmitted or a normal system information modification indicator could be also used in not so urgent situations, as well as whether the PWS notification is expected to change frequently
Proposal 6
Parameter used for duplication detection of PWS notifications should be stored by UE as long as Expiration Time, exclude ETWS notifications. Detailed duplication detection mechanism could be discussed at next meeting.
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SIB11, segments of PWS notification2





SI-period of SIB11: 320 ms








