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Introduction
In the WID for New Access Technology that was approved at the RAN#75 meeting (in RP-170847), one of the objectives is to support Public Warning System (PWS).
This document discusses how PWS can be supported in NR.
[bookmark: _Ref178064866]Discussion
[bookmark: _Toc347822666][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244]In LTE, Public Warning System (PWS) consist of Earthquake and Tsunami Warning System (ETWS) and Commercial Mobile Alert Service (CMAS). When a warning needs to be transmitted to the UEs it is done through broadcast of system information messages. ETWS notifications are then transmitted with SIB10 (ETWS primary notification) and SIB11 (ETWS secondary notification) whereas CMAS notifications are transmitted with SIB12. The UE in LTE receives an indication in the paging message when there is an ongoing warning transfer. When the UE receives the indication it reads the system information scheduling information from the SIB1 message to find out where to receive the warning notification, i.e. SIB10, SIB11 or SIB12. In the LTE Rel-14 work with further enhancements for eMBMS, it has been agreed to add a common field in DCI format 1-C for ETWS and CMAS indications. This option is then used on such an FeMBMS carrier. A reason is that such a carrier does not support paging.
The PWS requirements can be found in [1]. For an ETWS primary notification, it includes a requirement to be successfully delivered to the UEs within 4 seconds from the receipt of the Warning Notification by the PLMN operator, i.e. the edge of the 3GPP network. This is due to that the notification may be due to an earthquake and thus needs to reach the recipients quickly so that persons can take needed precautions.
[bookmark: _Toc477721052][bookmark: _Toc477725291][bookmark: _Toc477726010][bookmark: _Toc477852994][bookmark: _Toc477978206][bookmark: _Toc477979477][bookmark: _Toc478144893][bookmark: _Toc478160805][bookmark: _Toc478173063][bookmark: _Toc478173086]In LTE, PWS is supported through broadcast of system information messages SIB10, SIB11 and SIB12.
[bookmark: _Toc477721053][bookmark: _Toc477725292][bookmark: _Toc477726011][bookmark: _Toc477852995][bookmark: _Toc477978207][bookmark: _Toc477979478][bookmark: _Toc478144894][bookmark: _Toc478160806][bookmark: _Toc478173064][bookmark: _Toc478173087]Notifications for ongoing warning transmission are in LTE included in the paging message or, on an FeMBMS carrier, in the DCI format 1-C on the PDCCH.

[bookmark: _Toc477721058]As described above, in LTE the warning notifications are sent as system information messages, which thus are addressed to all UEs in the cell. Since the system information mechanism in NR will be similar to the one in LTE, it is thus reasonable to also reuse the PWS mechanism from LTE, at least as long as the PWS requirements are the same or similar. The warning notifications should then also in NR be included in different SIBs, which are transmitted in system information messages.
[bookmark: _Toc478144890][bookmark: _Toc478145384][bookmark: _Toc478145404][bookmark: _Toc478160808]As long as the PWS requirements are similar, the PWS solution in LTE should be reused for NR. Different types of warning notifications should then be transmitted as separate SIBs in system information messages.

In order to successfully deliver the warning notification to all UEs, even at the higher frequency bands that are to be supported by NR, the broadcasted transmissions should be performed in a manner that enables a coverage at least similar to the one for the minimum SI. This could then be achieved through mechanisms such as e.g. beam-sweeping, timely repetitions or power boosting.
With the warning notification being transmitted in system information messages, there are different options for indicating to the UEs that there is an ongoing warning transfer. The indication(s) may, just as in LTE, be included together with the paging messages, and thus be detected by the UE when checking its paging occasions, or be sent on the PDCCH at configured occasions.
[bookmark: _Toc477721059]As proposed in [2], the MIB should contain the valueTag for the system information. The UE can thus determine if it needs to reread the system information by checking the MIB. An option is therefore to also include the indication about an ongoing warning in the MIB or that the network just changes the valueTag when there is an ongoing warning, thus triggering the UE to read NR-SIB1 where it finds scheduling information for the system information message(s) containing the warning notification.
[bookmark: _Toc477721060][bookmark: _Toc477721116][bookmark: _Toc477721167][bookmark: _Toc477725297][bookmark: _Toc477726008][bookmark: _Toc477852982][bookmark: _Toc477852992][bookmark: _Toc477978205][bookmark: _Toc477979475][bookmark: _Toc478144891][bookmark: _Toc478145385][bookmark: _Toc478145405][bookmark: _Toc478160809]RAN2 should discuss if the indication about an ongoing warning transfer should be included in the paging message, on the PDCCH and/or in the MIB.
Conclusion
In section 2 we made the following observations:
Observation 1	In LTE, PWS is supported through broadcast of system information messages SIB10, SIB11 and SIB12.
Observation 2	Notifications for ongoing warning transmission are in LTE included in the paging message or, on an FeMBMS carrier, in the DCI format 1-C on the PDCCH.

Based on the discussion in section 2 we propose the following:
Proposal 1	As long as the PWS requirements are similar, the PWS solution in LTE should be reused for NR. Different types of warning notifications should then be transmitted as separate SIBs in system information messages.
Proposal 2	RAN2 should discuss if the indication about an ongoing warning transfer should be included in the paging message, on the PDCCH and/or in the MIB.
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