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1 Introduction
RAN2 has reached following agreements for introducing ETWS/CMAS reception by non-BL UE in connected state operating in CE mode:

· SIBs for ETWS and CMAS are not provided via dedicated signaling.
· In connected mode, non-BL UEs in CE monitor MPDCCH to receive ETWS and/or CMAS notification using Type 0 CSS in the same narrowband where unicast transmission can be received.
· UE stays in RRC_CONNECTED after receiving the indication for ETWS/CMAS notification.
· It is up to UE implementation how ETWS/CMAS notification is acquired.
· RAN2 does not intend to introduce any signalling optimization regarding MIB, SIB1-BR and SIB10/11/12 acquisition.
· RAN2 understands that UEs in CE Mode B may not be able to acquire ETWS notification within 4 seconds requirement.
This paper identifies remaining issues and provides text proposal.
2 Outstanding Issues
Because sending ETWS/CMAS indication using CSS on the narrowband will use resources that would otherwise be used for USS, it is important for network to only do this if UE in RRC CONNECTED mode on the narrowband actually supports ETWS/CMAS indication reception in RRC CONNECTED mode. If both network and UE support ETWS/CMAS indication via CSS for UE in CE then network can avoid release UE to idle to allow it to receive ETWS/CMAS indication and message. Physical layer support for CSS reception in connected mode is likely to be different for CE Mode A and CE Mode B. Therefore, network support for both CE Mode A and CE Mode B may not be available at the same time.

Proposal 1: 
For UE in CE introduce capability for support of ETWS/CMAS indication reception in RRC CONNECTED by UE supporting CE Mode A.

Proposal 2:
For UE in CE introduce capability for support of ETWS/CMAS indication reception in RRC CONNECTED by UE supporting CE Mode B.
Monitoring CSS in RRC CONNECTED mode would require UE to blindly attempt decoding of CSS and USS on the same narrowband. It is undesirable for UE in CE to perform this blind decoding when in RRC CONNECTED mode. Therefore, it makes sense for UE to know that network actually supports delivery of ETWS/CMAS indication in CCS in RRC CONNECTED mode. Although RAN1 is still working on the DCI design to deliver ETWS/CMAS indication, dedicated signalling is needed to inform the UE whether network supports DCI indication for ETWS/CMAS. 
Proposal 3: 
For UE in CE introduce indication in dedicated signaling whether network supports delivery of ETWS/CMAS indication on the control channel associated with the shared data channel.
3 Text proposal
There are two type of changes needed to RAN2 specification:

1. Introduce UE and network signalling to enable this feature
2. Permit reception of ETWS/CMAS by UE in CE in connected state.

This section proposes text proposal for both type of changes except network indication that it supports notification of ETWS/CMAS on the control channels associated with the shared data channels. The proposed changes are in red.
3.1 TP for UE Capability indication in 36.306
	Start of change


4.3.4.x

ce-ETWS-CMAS-CE-Mode-A-r16
This field indicates whether the UE in CE supports connected mode reception of ETWS/CMAS indication in coverage enhancement as specified in TS 36.xx [xx]. A UE indicating support of ce-ETWS-CMAS-CE-Mode-A-r16 shall also indicate support of ce-ModeA-r13.

4.3.4.y

ce-ETWS-CMAS-CE-Mode-B-r16
This field indicates whether the UE in CE supports connected mode reception of ETWS/CMAS indication in coverage enhancement as specified in TS 36.xx [yy]. A UE indicating support of ce-ETWS-CMAS-CE-Mode-B-r16 shall also indicate support of ce-ModeB-r13 and ce-ETWS-CMAS-CE-Mode-A-r16.

Editor’s note: TS 36.xxx is the reference to RAN1 specification where DCI for ETWS/CMAS is to be defined.

	End of change


3.2 TP for stage 2 specification 36.331
	Start of first change


4.2.1
UE states and state transitions including inter RAT

A UE is in RRC_CONNECTED when an RRC connection has been established or in RRC_INACTIVE (if the UE is connected to 5GC) when RRC connection is suspended. If this is not the case, i.e. no RRC connection is established, the UE is in RRC_IDLE state. The RRC states can further be characterised as follows:

-
RRC_IDLE:

-
A UE specific DRX may be configured by upper layers (not applicable for NB-IoT);

-
UE controlled mobility;

-
The UE:

-
Monitors a Paging channel to detect incoming calls (by CN paging), system information change, for ETWS capable UEs, ETWS notification, and for CMAS capable UEs, CMAS notification;

-
Performs neighbouring cell measurements and cell (re-)selection;

-
Acquires system information.

-
Performs logging of available measurements together with location and time for logged measurement configured UEs.

-
May perform EDT.

-
RRC_INACTIVE:

-
A UE specific DRX may be configured by upper layers or by RRC layer;

-
A RAN-based notification area is configured by RRC layer;

-
The UE stores the UE Inactive AS context;
-
The UE:

-
Applies RRC_IDLE procedures unless specified otherwise;

-
Monitors a Paging channel for CN paging using 5G-S-TMSI and RAN paging using fullI-RNTI;

-
Performs periodic RAN-based notification area update;

-
Performs RAN-based notification area update when moving out of the configured RAN-based notification area;

-
RRC_CONNECTED:

-
Transfer of unicast data to/from UE.

-
At lower layers, the UE may be configured with a UE specific DRX.

-
For UEs supporting CA, use of one or more SCells, aggregated with the PCell, for increased bandwidth;

-
For UEs supporting DC, use of one SCG, aggregated with the MCG, for increased bandwidth;

-
For UEs supporting (NG)EN-DC, option to configure one NR SCG in conjunction with the MCG for DRBs and SRBs, for improved performance (SRBs) and increased bandwidth (DRBs);

-
For UEs supporting NE-DC, option to configure one SCG in conjunction with the NR MCG for DRBs and SRBs, for improved performance (SRBs) and increased bandwidth (DRBs);

-
Network controlled mobility, i.e. handover and cell change order with optional network assistance (NACC) to GERAN (not applicable for NB-IoT);

-
The UE:

-
Monitors a Paging channel and/ or System Information Block Type 1 contents to detect system information change, for ETWS capable UEs, ETWS notification, and for CMAS capable UEs, CMAS notification (not applicable for BL UEs, UEs in CE and NB-IoT UEs);
-
in CE, monitors control channels associated with the shared data channel to determine if, for ETWS capable UEs, ETWS notification, and for CMAS capable UEs, CMAS notification;

-
Monitors control channels associated with the shared data channel to determine if data is scheduled for it;

-
Provides channel quality and feedback information (not applicable for NB-IoT);

-
Performs neighbouring cell measurements and measurement reporting (not applicable for NB-IoT);

-
Acquires system information (not applicable for BL UEs, UEs in CE and NB-IoT UEs).
-
in CE acquires SystemInformationBlockType10 and/or SystemInformationBlockType11, if UE capable of ETWS, SystemInformationBlockType12, if UE capable of CMAS, see Ts 36.306 [5].
NOTE:
The term "UE is connected to 5GC" covers the scenarios that the UE is connected to 5GC and the UE is requesting to connect with 5GC.

	Start of second change


5.2.1.4
Indication of ETWS notification

ETWS primary notification and/ or ETWS secondary notification can occur at any point in time. The Paging message is used to inform ETWS capable UEs in RRC_IDLE and UEs in RRC_CONNECTED (except UE in CE) about presence of an ETWS primary notification and/ or ETWS secondary notification. For UE in CE in RRC_CONNECTED the control channels associated with the shared data channel is used to inform ETWS capable UEs about presence of an ETWS primary notification and/or ETWS secondary notification. If the UE receives a Paging message or control channels associated with the shared data channel including the etws-Indication, it shall start receiving the ETWS primary notification and/ or ETWS secondary notification according to schedulingInfoList contained in SystemInformationBlockType1. If the UE receives Paging message or control channels associated with the shared data channel including the etws-Indication while it is acquiring ETWS notification(s), the UE shall continue acquiring ETWS notification(s) based on the previously acquired schedulingInfoList until it re-acquires schedulingInfoList in SystemInformationBlockType1.

NOTE:
The UE is not required to periodically check schedulingInfoList contained in SystemInformationBlockType1, but Paging message including the etws-Indication triggers the UE to re-acquire schedulingInfoList contained in SystemInformationBlockType1 for scheduling changes for SystemInformationBlockType10 and SystemInformationBlockType11. The UE may or may not receive a Paging message including the etws-Indication and/or systemInfoModification when ETWS is no longer scheduled.

ETWS primary notification is contained in SystemInformationBlockType10 and ETWS secondary notification is contained in SystemInformationBlockType11. Segmentation can be applied for the delivery of a secondary notification. The segmentation is fixed for transmission of a given secondary notification within a cell (i.e. the same segment size for a given segment with the same messageIdentifier, serialNumber and warningMessageSegmentNumber). An ETWS secondary notification corresponds to a single CB data IE as defined according to TS 23.041 [37].
	Start of third change


5.2.1.5
Indication of CMAS notification

CMAS notification can occur at any point in time. The Paging message is used to inform CMAS capable UEs in RRC_IDLE and UEs in RRC_CONNECTED (except UE in CE) about presence of one or more CMAS notifications. For UE in CE in RRC_CONNECTED the control channels associated with the shared data channel is used to inform ETWS capable UEs about presence of an ETWS primary notification and/or ETWS secondary notification. If the UE receives a Paging message or in control channels associated with the shared data channel including the cmas-Indication, it shall start receiving the CMAS notifications according to schedulingInfoList contained in SystemInformationBlockType1. If the UE receives Paging message or control channels associated with the shared data channel including the cmas-Indication while it is acquiring CMAS notification(s), the UE shall continue acquiring CMAS notification(s) based on the previously acquired schedulingInfoList until it re-acquires schedulingInfoList in SystemInformationBlockType1.

NOTE:
The UE is not required to periodically check schedulingInfoList contained in SystemInformationBlockType1, but Paging message including the cmas-Indication triggers the UE to re-acquire schedulingInfoList contained in SystemInformationBlockType1 for scheduling changes for SystemInformationBlockType12. The UE may or may not receive a Paging message including the cmas-Indication and/or systemInfoModification when SystemInformationBlockType12 is no longer scheduled.
	Start of fourth change


To indicate E-UTRAN supports ETWS/CMAS indication on control channels associated with the shared data channels via physicalConfigDedicated IE. Example changes to are shown below.

[[
ce-etws-cmas-Indication-r16

ENUMERATED {TRUE}
OPTIONAL,
-- Need OR

]]

	PhysicalConfigDedicated information element

-- ASN1START

PhysicalConfigDedicated ::=

SEQUENCE {


pdsch-ConfigDedicated



PDSCH-ConfigDedicated


OPTIONAL,

-- Need ON

< text omitted>

[[
spucch-Config-v1550



SPUCCH-Config-v1550


OPTIONAL -- Need ON


]]

[[
spucch-Config-v1550



SPUCCH-Config-v1550


OPTIONAL -- Need ON


]],


[[
ce-etws-cmas-Indication-Supported -r16

ENUMERATED {TRUE},

OPTIONAL -- Need OR

]]

}
< text omitted>


	ce-etws-cmas-Indication-Supported

Indicates whetere network supports ETWS and/or CMAS indication on control channel assoicated with the shared data channel, see TS [RAN1 spec reference]


	Start of fifth change


6.6b
Direct Indication for UE in CE
On BL cell, a Direct Indication for UE in CE is transmitted on MPDCCH in RRC_CONNECTED, see TS 36.xxx [yy]. Table 6.6b-1 defines the Direct Indication for UE in CE.

When the first bit is set to 1, UE shall behave as if etws-Indication is set in the Paging message, see 5.3.2.3. When the second bit is set to 1, UE shall behave as if cmas-Indication is set in the Paging message, see 5.3.2.3.
Bit 1 is the least significant bit.Bit 1 is the least significant bit. 
Table 6.6b-1: Direct Indication for UE in CE
	Bit
	Direct Indication for UE in CE

	1
	etws-Indication

	2
	cmas-Indication


Proposal 4:
Capture the proposed changes in the eMTC running CRs to TS 36.331 and TS 36.306.

4 Summary

This document highlights the outstanding aspects for support of ETWS/CMAS reception by a UE in CE in RRC CONNECTED and proposed text changes to RAN2 specifications.
Proposal 1: 
For UE in CE introduce capability for support of ETWS/CMAS indication reception in RRC CONNECTED by UE supporting CE Mode A.

Proposal 2:
For UE in CE introduce capability for support of ETWS/CMAS indication reception in RRC CONNECTED by UE supporting CE Mode B..

Proposal 3:
For UE in CE introduce indication in dedicated signaling whether network supports delivery of ETWS/CMAS indication on the control channel associated with the shared data channel.

Proposal 4:
Capture the proposed changes in the eMTC running CRs to TS 36.331 and TS 36.306.
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