Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2#101bis	Tdoc R2-1804988
[bookmark: _Hlk508630705]Sanya, China, 16th – 20th April 2018	(revision of R2-1802328)

[bookmark: _GoBack]Agenda Item:	10.4.1.6.4
Source:	Ericsson
Title:	Public Warning System indications
Document for:	Discussion, Decision
Introduction
One of the objectives in the WID for New Access Technology (in RP-172115) is to support Public Warning System (PWS). At the RAN2#99 meeting the following agreements were reached:
Agreements
1	For NR, different NR system information blocks are defined for ETWS primary notification, ETWS secondary notification and CMAS notification.
2	Paging is used to inform UEs about ETWS indication and CMAS indication. UE monitors ETWS/CMAS indication in its own paging occasion for RRC_IDLE and RRC_INACTIVE. UE monitors ETWS/CMAS indication in any paging occasion for RRC Connected.
3	Paging indicating ETWS/CMAS notification triggers acquisition of system information (without delaying until the next modification period)

The following agreements, related to PWS, were reached at the RAN2#101 meeting:
Agreements
1	Working assumption that minimum system information consists of MIB and SIB1, while all other NR-SIBs are part of other system information. This working assumption can be re-evaluated after checking with RAN1 if the expected size of the SIB1 is problematic.
2	MIB and SIB1 are separate RRC messages, while all other SIBs are transmitted in SI messages scheduled in SIB1 (similar to LTE).
3	NR Rel-15 will contain SIBs for Common cell re-selection information (similar to LTE SIB3), Neighbouring cell information for intra-frequency cell re-selection (similar to LTE SIB4), Information relevant for inter-frequency cell re-selection (similar to LTE SIB5) and Information relevant for inter-RAT cell re-selection to E-UTRAN.
4	NR Rel-15 will contain SIBs for ETWS primary notification, ETWS secondary notification and CMAS.
5	An indication for forward compatibility purposes (e.g. for CSG) is introduced in SIB1, but no further SIBs for functionality related to Cell reselection to UTRA, Cell reselection to GERAN,  cell reselection to CDMA2000, Home eNB, MBMS, EAB, WLAN interworking, Sidelink, or V2X are specified for NR Rel-15.
6	SIB containing GNSS and UTC information (corresponding to LTE SIB16) will be specified for NR Rel-15.
7	SIB1 contains Scheduling Info List and SI Window Length
8	SIB1 contains Cell Selection Info
9a	SIB1 contains information elements relevant for initial access from ServingCellConfigCommon. (May be revisited if WA is not confirmed)
10	SIB1 contains Cell Access Related Info (May be revisited if WA is not confirmed)
11: SIB1 for ANR purposes in NSA deployments will have minimal content

Agreements for SI modification
2.1.1: Like LTE, the SI change/update is indicated to UEs through paging.
2.1.2a: RRC_IDLE and RRC_INACTIVE UEs shall monitors for SI update notification in its own paging occasion every DRX cycle.
2.1.2b: RRC_CONNECTED UE monitors for SI update notification in any paging occasion (if the UE is provided with common search space to monitor paging in connected)
2.1.3: In NR, adopt the LTE concept of modification period for SI update handling. 
2.1.4a: SI update indication included in paging message is supported (can be revisited if the DCI design allows the SI update indication and scheduling of a paging message in parallel)
2.1.4b: SI update indication included in DCI is supported
FFS Detail content of the SI update indication within paging message and DCI.
2.2.1: For NR, adopt LTE principle;  UE acquires SI immediately for ETWS/CMAS notifications and for SI update indications in paging UE acquires SI at next modification period boundary.  
FFS If any different handling is required for AC related parameters.
2.2.2: If UE receives SI update indication in paging, then UE acquires the updated SI at the next modification period boundary assuming NW broadcasts updated SI (even if the updated SI is on-demand SI).


Agreements for SI scheduling
3.1.1: In NR, adopt the “LTE scheduling framework” characterized as follows:
•	SIBs (other than SIB 1) are transmitted in SI messages. 
•	SIB 1 indicates mapping of SIBs to SI messages. 
•	Each SIB is contained in only a single SI message. 
•	Only SIBs having the same periodicity can be mapped to the same SI message.
3.2.1a: Only a single SI message is scheduled within one SI-window.
FFS: Whether SI-windows can overlap
3.2.2: The SI-window length is common for all SI-messages.
3.2.3: Segmentation of SIB/SI messages is not allowed except ETWS/CMAS SIBs.

This contribution discusses the details on how the UE should be indicated about ETWS/CMAS notifications through paging messages.
[bookmark: _Ref178064866]Discussion
According to the RAN2 agreements paging shall be used to inform UEs about ETWS and CMAS indications and the UE shall then acquire SI immediately in case of ETWS or CMAS. The UE shall thus be triggered to acquire system information without delaying until the next modification period, just as in LTE. The specific details of how the ETWS and CMAS indications are included in the paging message have however not yet been specified or agreed. In [1] it is proposed to use SIB specific modification indication in the paging message, instead of specific ETWS/CMAS indications as in LTE. It is said that the UE then would not need to read SIB1 to find out that there is an ETWS/CMAS indication.
Warning messages are however only transmitted at very special circumstances, such as when there is risk for e.g. an earthquake or another imminent threat in the area. There is thus typically no warning message being transmitted in the network and no SI message with ETWS or CMAS related SIB(s) is scheduled. Such an SI message would only be scheduled once broadcast of an ETWS or CMAS notification is triggered, where the network may schedule it according to the warning requirements. The UE will therefore, in almost all cases, not have any scheduling information for ETWS or CMAS related SIBs when it receives an ETWS/CMAS indication. The UE will thus then need to read SIB1 to receive information about what SI message that contains ETWS/CMAS related SIB(s) and how it is scheduled. The SIB specific modification indication is thus not suitable as ETWS/CMAS indication.
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As already agreed the UE shall acquire the SI immediately when there is an ETWS or CMAS notification. This is related to that a quick reception of the warning is required. The requirement in [2] is that an ETWS primary notification shall be received within 4s.
Two different alternatives to achieve that the UE acquires SI immediately, i.e. without waiting for the next SI modification period boundary, are:
1. Include separate ETWS and CMAS indication bits in the paging message, just as in LTE. The UE will then (re)acquire SIB1/system information directly if any of these bits are set.
2. Include information in the paging message (a generic field) to indicate whether the UE should (re)acquire the SIB1/system information directly or only at the next modification period. No ETWS or CMAS specific bits are then needed in the paging message. The network would then instead indicate, with the generic field, that the UE should (re)acquire SIB1/system information directly when ETWS/CMAS warnings are broadcasted.
The benefit with alternative 2 is that it avoids coupling of application and low level signalling and it is not limited to ETWS/CMAS warnings. With alternative 2 it is possible to enable UEs to (re)acquire SIB1, and other updated system information, directly also in other cases than ETWS/CMAS warnings. As discussed in [3] it is thus more future proof since it can be used for any SI update that requires an immediate effectuation. 
The drawback with alternative 2 is that a UE not supporting ETWS/CMAS would read SIB1 when there is an SI update due to ETWS/CMAS notification, and find out that there is no change relevant to it. ETWS/CMAS notifications however occur very seldom, why this impact is very limited.
The generic solution in alternative 2 is therefore preferred over alternative 1, which is only applicable for ETWS/CMAS warnings.
[bookmark: _Toc502866292][bookmark: _Toc502866314][bookmark: _Toc502868301][bookmark: _Toc502868462][bookmark: _Toc503274004][bookmark: _Toc503274722][bookmark: _Toc503297678][bookmark: _Toc503355085][bookmark: _Toc503441550][bookmark: _Toc503442351][bookmark: _Toc505607641][bookmark: _Toc506037584][bookmark: _Toc506375236][bookmark: _Toc509769587][bookmark: _Toc509770176]Include a generic field in the paging message, when there is an SI update indication, to indicate whether the UE should re(acquire) SIB1 directly or only at the SI next modification period boundary. When an ETWS or CMAS warning notification is provided by the network, the paging messages indicate an SI update and the generic field is then set to that the UE should (re)acquire SIB1 directly.

Conclusion
In section 2 we made the following observations:
Observation 1	When an ETWS or CMAS warning notification is provided by the network, the UE first needs to read SIB1 to acquire the scheduling information for the SI message containing ETWS/CMAS related SIB(s).

Based on the discussion in section 2 we propose the following:
Proposal 1	Include a generic field in the paging message, when there is an SI update indication, to indicate whether the UE should re(acquire) SIB1 directly or only at the SI next modification period boundary. When an ETWS or CMAS warning notification is provided by the network, the paging messages indicate an SI update and the generic field is then set to that the UE should (re)acquire SIB1 directly.
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