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Discussion and decision
1. Introduction

Work item on the Public Warning System (PWS) was opened in RAN#44 meeting [1]. Expected impact to the current specifications is mentioned in the work item description as follows.

	More specifically the intention of the work is to enhance the E-UTRA 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




A reply LS from SA1 [2] further clarifies requirements for PWS related to the system behaviours of RAN2 scope. In this document we consider the specification impacts of PWS. A text proposal is provided in the annex based on the analysis given in this document.
2. Discussion

2.1. Baseline considerations

Based on discussions in the previous RAN2 meeting, we recommend that a SIB is used for PWS notification delivery in release-9.

A technique like the ETWS primary notification is not needed for PWS since it does not have the same security requirement and notification delivery delay requirement as ETWS [2]. Therefore one way to look at it is that PWS is a warning delivery system relies on a notification mechanism similar to the ETWS secondary notification.

The question is if we need a new SIB or not. It is our view that the current SIB11 is tailored for ETWS purposes. According to [2], the UE actions for PWS notification are quite different than those of ETWS and SIB11 has the following constraints if it has to be used for PWS.

· SIB11 as used in ETWS today does not support multiple parallel Warning Notifications
· Release-8 ETWS UE will be affected since it can assume ETWS secondary notification if SIB11 is scheduled in SIB1 
Indeed, it is indicated by SA1 [2] that release-8/9 ETWS operations should be intact. We therefore propose to introduce a new SIB to support PWS. It is also our understanding that the UE support for PWS notification is subject to regional regulatory requirements (i.e. optional in the standard).
Proposal 1:
Introduce a new SIB to support PWS notification delivery. This new SIB is not mutually exclusive with the existing SIB11.
Proposal 2:
UE support for the PWS notification is subject to regional regulatory requirements.
2.2. Support for segmentation

SA1 indicated in their LS [2] the maximum size of 1230 octets for PWS notification. It seems natural to support segmentation of PWS notification. 

Proposal 3:
Support segmentation of PWS notification

2.3. “PWS” indication and SIB reception
PWS is based on CBS from architectural point of view. With the presence of messageIdentifier and serialNumber pair, there does not seem to be a compelling reason why value tag needs to be changed at every notification delivery. It is more important to protect against “false alarms” to the legacy and PWS non-capable UEs.

Proposal 4:
The system information value tag is not changed at a PWS notification.

SA1 indicated in their LS [2] that there is no delivery latency requirement for CMAS and so the existing BCCH modification boundary mechanism can be used. If we are to introduce a new SIB for PWS notification, the UE can recognize the presence of PWS notification when it reads SIB1 (i.e. scheduling information). The UE shall be set into the mode where it will check the scheduling information no matter what the value tag says. As discussed above, the value tag may be the same value as the one stored in the UE while a PWS notification can be taking place. A “PWS” indication in the paging message can be used in order to inform the UE about the need of checking the scheduling information.
Proposal 5:
The existing BCCH modification period handling is used for starting PWS notification delivery
Proposal 6:
Introduce a new code point in paging message for “PWS” indication
2.4. Supporting multiple Warning Notifications
SA1 recommended that up to 64 outstanding CMAS notifications be supported [2].
In ETWS the UE supports only one outstanding notification. This is realized by the mechanism in which the UE discard previously stored segments when the received messageIdentifier and serialNumber pair is different from the last received value (“current value” in [3]).

Multiple warning notifications can be supported by the UE storing multiple messageIdentifier and serialNumber pairs and processing the receptions in parallel. It is also important to make sure that the UE eventually discard the stored pairs so that the same value can be reused by the system in the future for a new PWS notification.

It seems reasonable to assume that 64 different notifications are valid in the system at a given moment. This means that the UE is required to store 64 pairs of messageIdentifier and serialNumber at maximum.
Proposal 7:
The UE shall be able to support the reception of up to 64 pairs of concurrent messages identified via messageIdentifier and serialNumber. The method the UE adopts to store messageIdentifier and serialNumber, and the user interface is beyond the scope of this proposal.
2.5. Validity of stored messageIdentifier and serialNumber
In ETWS, a stored Message ID and Sequence Number set (and associated ETWS notification segments) is valid within PLMN and for 3 hours from the time those had been updated.

We believe that a validity period of 72 hours is more appropriate for PWS. 

Proposal 8:
Validity period of 72 hours is used for PWS.
2.6. Supporting repetition periods as short as 2 seconds and as large as 24 hours
We understand that the repetition period mentioned in the work item description [1] (reproduced in the introduction section) corresponds to the repetition period enforced by the application layer (i.e. CMSP Gateway) and has nothing to do with the SIB repetition over the air.

Instead, the repetition of a SIB over the air is meant to ensure desired reliability of a single notification delivery. It is therefore our understanding that the current repetition cycle of SIB (80 to 5120ms) does not have to be changed.
Proposal 9:
The current SIB periodicity does not have to be changed. The application layer repetition is a network operation issue.
3. Conclusion
RAN2 is kindly asked to discuss the following proposals
Proposal 1:
Introduce a new SIB to support PWS notification delivery. This new SIB is not mutually exclusive with the existing SIB11
Proposal 2:
UE support for the PWS notification is subject to regional regulatory requirements
Proposal 3:
Support segmentation of PWS notification

Proposal 4:
The system information value tag is not changed at a PWS notification
Proposal 5:
The existing BCCH modification period handling is used for starting PWS notification delivery

Proposal 6:
Introduce a new code point in paging message for “PWS” indication
Proposal 7:
The UE shall be able to support the reception of up to 64 concurrent messages identified via pairs of messageIdentifier and serialNumber. The method the UE adopts to store messageIdentifier and serialNumber, and the user interface is beyond the scope of this proposal
Proposal 8:
Validity period of 72 hours is used for PWS
Proposal 9:
The current SIB periodicity does not have to be changed. The application layer repetition is a network operation issue
A text proposal based on the above analysis is provided for RAN2’s review.
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Annex (TP to TS36.331 version 8.6.0)
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Information element: A structural element containing a single or multiple fields is referred as information element.

Field: The individual contents of an information element are referred as fields.
PWS: A generic capability, with additional specific requirements for ETWS, and additional specific requirements for CMAS. The term PWS is used to identify a specific characteristic that is common to ETWS, CMAS, and generic PWS. The term PWS/CMAS is used to identify a specific characteristic that is common to CMAS and generic PWS but not ETWS.
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

1xRTT
CDMA2000 1x Radio Transmission Technology

AM
Acknowledged Mode

ASN.1
Abstract Syntax Notation.1

ARQ
Automatic Repeat Request

AS
Access Stratum

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

CCCH
Common Control Channel

CCO
Cell Change Order
CMAS
Commercial Mobile Alert Service
CP
Control Plane

C-RNTI
Cell RNTI

CSG
Closed Subscriber Group

DCCH
Dedicated Control Channel

DRB
(user) Data Radio Bearer

DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

DL
Downlink

DL-SCH
Downlink Shared Channel

ETWS
Earthquake and Tsunami Warning System

E-UTRA
Evolved Universal Terrestrial Radio Access

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

ENB
Evolved Node B

EPC
Enhanced Packet Core

EPS
Enhanced Packet System

FLOOR
Mathematical function used to ‘round down’ i.e. to the nearest integer having a lower value

FDD
Frequency Division Duplex

FFS
For Further Study

GERAN
GSM/EDGE Radio Access Network

GSM
Global System for Mobile Communications

HARQ
Hybrid Automatic Repeat Request

HRPD
CDMA2000 High Rate Packet Data

IE
Information element

IMEI
International Mobile Equipment Identity

IMSI
International Mobile Subscriber Identity

kB
Kilobyte (1000 bytes)

L1
Layer 1

L2
Layer 2

L3
Layer 3

MAC
Medium Access Control

MBMS
Multimedia Broadcast Multicast Service

MBSFN
Multimedia Broadcast multicast service Single Frequency Network

MIB
Master Information Block

N/A
Not Applicable

NACC
Network Assisted Cell Change

NAS
Non Access Stratum

PCCH
Paging Control Channel

PDU
Protocol Data Unit

PDCP
Packet Data Convergence Protocol

PLMN
Public Land Mobile Network
PWS
Public Warning System
QoS
Quality of Service

RACH
Random Access CHannel

RAT
Radio Access Technology

RB
Radio Bearer

RLC
Radio Link Control

RNTI
Radio Network Temporary Identifier

RRC
Radio Resource Control

RSCP
Received Signal Code Power

RSRP
Reference Signal Received Power

RSSI
Received Signal Strength Indicator

SAE
System Architecture Evolution

SAP
Service Access Point

SFN
System Frame Number

SI
System Information

SIB
System Information Block

SI-RNTI
System Information RNTI

SPS
Semi-Persistent Scheduling

SRB
Signalling Radio Bearer

S-TMSI
SAE Temporary Mobile Station Identifier

TA
Tracking Area

TDD
Time Division Duplex

TM
Transparent Mode

TPC-RNTI
Transmit Power Control RNTI

UE
User Equipment

UICC
Universal Integrated Circuit Card

UL
Uplink

UM
Unacknowledged Mode

UL-SCH
Uplink Shared Channel

UP
User Plane

UTRAN
Universal Terrestrial Radio Access Network

In the ASN.1, lower case may be used for some (parts) of the above abbreviations e.g. c-RNTI

4.2.1
UE states and state transitions including inter RAT

A UE is in RRC_CONNECTED when an RRC connection has been established. 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.

-
UE controlled mobility;

-
The UE:

-
Monitors a Paging channel to detect incoming calls, system information change, and for PWS capable UEs, PWS notification;

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

-
Acquires system information.

-
RRC_CONNECTED:

-
Transfer of unicast data to/from UE.

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

-
Network controlled mobility, i.e. handover and cell change order with optional network assistance (NACC) to GERAN;

-
The UE:

-
Monitors a Paging channel and/ or System Information Block Type 1 contents to detect system information change, and for PWS capable UEs, PWS notification;

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

-
Provides channel quality and feedback information;

-
Performs neighbouring cell measurements and measurement reporting;

-
Acquires system information.

The following figure not only provides an overview of the RRC states in E-UTRA, but also illustrates the mobility support between E-UTRAN, UTRAN and GERAN.
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Figure 4.2.1-1: E-UTRA states and inter RAT mobility procedures, 3GPP

The following figure illustrates the mobility support between E-UTRAN, CDMA2000 1xRTT and CDMA2000 HRPD. The details of the CDMA2000 state models are out of the scope of this specification.
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Figure 4.2.1-2: Mobility procedures between E-UTRA and CDMA2000

The inter-RAT handover procedure(s) supports the case of signalling, conversational services, non-conversational services and combinations of these. The mobility between E-UTRA and non-3GPP systems other than CDMA2000 is FFS.

In addition to the state transitions shown in Figure 4.2.1-1 and Figure 4.2.1-2, there is support for connection release with redirection information from E-UTRA RRC_CONNECTED to GERAN, UTRAN and CDMA2000 (HRPD Idle/ 1xRTT Dormant mode).

4.3.1
Services provided to upper layers

The RRC protocol offers the following services to upper layers:

-
Broadcast of common control information;

-
Notification of UEs in RRC_IDLE, e.g. about a terminating call, for PWS;

-
Transfer of dedicated control information, i.e. information for one specific UE.
4.4
Functions

The RRC protocol includes the following main functions:

-
Broadcast of system information:

-
Including NAS common information;

-
Information applicable for UEs in RRC_IDLE, e.g. cell (re-)selection parameters, neighbouring cell information and information (also) applicable for UEs in RRC_CONNECTED, e.g. common channel configuration information.

-
Including PWS notification;
-
RRC connection control:

-
Paging;

-
Establishment/ modification/ release of RRC connection, including e.g. assignment/ modification of UE identity (C-RNTI), establishment/ modification/ release of SRB1 and SRB2, access class barring;

-
Initial security activation, i.e. initial configuration of AS integrity protection (SRBs) and AS ciphering (SRBs, DRBs);

-
RRC connection mobility including e.g. intra-frequency and inter-frequency handover, associated security handling, i.e. key/ algorithm change, specification of RRC context information transferred between network nodes;

-
Establishment/ modification/ release of RBs carrying user data (DRBs);

-
Radio configuration control including e.g. assignment/ modification of ARQ configuration, HARQ configuration, DRX configuration;

-
QoS control including assignment/ modification of semi-persistent scheduling (SPS) configuration information for DL and UL, assignment/ modification of parameters for UL rate control in the UE, i.e. allocation of a priority and a prioritised bit rate (PBR) for each RB;

-
Recovery from radio link failure;

-
Inter-RAT mobility including e.g. security activation, transfer of RRC context information;

-
Measurement configuration and reporting:

-
Establishment/ modification/ release of measurements (e.g. intra-frequency, inter-frequency and inter- RAT measurements);

-
Setup and release of measurement gaps;

-
Measurement reporting;

-
Other functions including e.g. transfer of dedicated NAS information and non-3GPP dedicated information, transfer of UE radio access capability information, support for E-UTRAN sharing (multiple PLMN identities);

-
Generic protocol error handling;

-
Support of self-configuration and self-optimisation;

NOTE:

Random access is specified entirely in the MAC’ including initial transmission power estimation.

5.2.1.3
System information validity and notification of changes

Change of system information (other than for ETWS) only occurs at specific radio frames, i.e. the concept of a modification period is used. System information may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. The modification period boundaries are defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period. The modification period is configured by system information.

When the network changes (some of the) system information, it first notifies the UEs about this change, i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated system information. These general principles are illustrated in figure 5.2.1.3-1, in which different colours indicate different system information. Upon receiving a change notification, the UE acquires the new system information immediately from the start of the next modification period. The UE applies the previously acquired system information until the UE acquires the new system information.
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Figure 5.2.1.3-1: Change of system Information

The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change. If the UE receives a Paging message including the systemInfoModification, it knows that the system information will change at the next modification period boundary. Although the UE may be informed about changes in system information, no further details are provided e.g. regarding which system information will change.

SystemInformationBlockType1 includes a value tag, systemInfoValueTag, that indicates if a change has occurred in the SI messages. UEs may use systemInfoValueTag, e.g. upon return from out of coverage, to verify if the previously stored SI messages are still valid. Additionally, the UE considers stored system information to be invalid after 3 hours from the moment it was successfully confirmed as valid, unless specified otherwise.

E-UTRAN may not update systemInfoValueTag upon change of some system information e.g. PWS information, regularly changing parameters like CDMA2000 system time (see 6.3). Similarly, E-UTRAN may not include the systemInfoModification within the Paging message upon change of some system information.

The UE verifies that stored system information remains valid by either checking systemInfoValueTag in SystemInformationBlockType1 after the modification period boundary, or attempting to find the systemInfoModification indication at least modificationPeriodCoeff times during the modification period in case no paging is received, in every modification period. If no paging message is received by the UE during a modification period, the UE may assume that no change of system information will occur at the next modification period boundary. If UE in RRC_CONNECTED, during a modification period, receives one paging message, it may deduce from the presence/ absence of systemInfoModification whether a change of system information other than ETWS information will occur in the next modification period or not.

PWS capable UEs in RRC_CONNECTED shall attempt to read paging at least once every defaultPagingCycle to check whether PWS notification is present or not.
Editor’s Note: The decision whether duplication detection is at AS or upper layers is FFS. However, it is highly recommended that EUTRAN should use the same duplication detection methodology as GSM/UTRAN; the upper layer should not behave different depending on the access technology.
5.2.1.x
Indication of PWS/CMAS notification

The Paging message is used to inform PWS/CMAS capable UEs in RRC_IDLE and UEs in RRC_CONNECTED about presence of a PWS/CMAS notification. If the UE receives a Paging message including the pws-Indication, it shall start receiving the PWS notification according to schedulingInfoList contained in SystemInformationBlockType1 at the next modification period boundary.
PWS/CMAS notification is contained in SystemInformationBlockType12. Segmentation can be applied for the delivery of a PWS/CMAS notification. The segmentation is fixed for transmission of a given PWS/CMAS notification within a cell (i.e. the same segment size for a given segment with the same messageIdentifier, serialNumber and warningMessageSegmentNumber).

5.2.2.2
Initiation

The UE shall apply the system information acquisition procedure upon selecting (e.g. upon power on) and upon re-selecting a cell, after handover completion, after entering E-UTRA from another RAT, upon return from out of coverage, upon receiving a notification that the system information has changed, upon receiving an indication about the presence of a PWS notification, upon receiving a request from CDMA2000 upper layers and upon exceeding the maximum validity duration. Unless explicitly stated otherwise in the procedural specification, the system information acquisition procedure overwrites any stored system information, i.e. delta configuration is not applicable for system information and the UE discontinues using a field if it is absent in system information unless explicitly specified otherwise.
5.2.2.4
System information acquisition by the UE

The UE shall:

1>
apply the specified BCCH configuration defined in 9.1.1.1;

1>
if the procedure is triggered by a system information change notification:
2>
start acquiring the required system information, as defined in 5.2.2.3, from the beginning of the modification period following the one in which the change notification was received;
NOTE 1:
The UE continues using the previously received system information until the new system information has been acquired.

1>
if the UE is in RRC_IDLE and enters a cell for which the UE does not have stored a valid version of the system information required in RRC_IDLE, as defined in 5.2.2.3:

2>
acquire, using the system information acquisition procedure as defined in 5.2.3, the system information required in RRC_IDLE, as defined in 5.2.2.3;
1>
following successful handover completion to a cell for which the UE does not have stored a valid version of the system information required in RRC_CONNECTED, as defined in 5.2.2.3:

2>
acquire, using the system information acquisition procedure as defined in 5.2.3, the system information required in RRC_CONNECTED, as defined in 5.2.2.3;
2> upon acquiring the concerned system information:

3>
discard the corresponding radio resource configuration information included in the radioResourceConfigCommon previously received in a dedicated message, if any;

1>
following a request from CDMA2000 upper layers:

2>
acquire SystemInformationBlockType8, as defined in 5.2.3;
1>
neither initiate the RRC connection establishment procedure nor initiate transmission of the RRCConnectionReestablishmentRequest message until the UE has a valid version of the MasterInformationBlock and SystemInformationBlockType1 messages as well as SystemInformationBlockType2 ;

1>
if the UE is ETWS capable:

2>
upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:

3>

discard any previously buffered warningMessageSegment;

3>
clear, if any, the current values of messageIdentifier and serialNumber for SystemInformationBlockType11;

2>
when the UE acquires SystemInformationBlockType1 following ETWS indication, upon entering a cell during RRC_IDLE, following successful handover and upon connection re-establishment:

3>
if schedulingInfoList indicates that SystemInformationBlockType10 is present:

4>
start acquiring SystemInformationBlockType10 immediately;

3>
if schedulingInfoList indicates that SystemInformationBlockType11 is present:

4>
start acquiring SystemInformationBlockType11 immediately;

NOTE 2:
UEs shall start acquiring SystemInformationBlockType10 and SystemInformationBlockType11 as described above even when systemInfoValueTag in SystemInformationBlockType1 has not changed.
1>
if the UE is PWS/CMAS capable:

2>
upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:

3>

discard any previously buffered warningMessageSegment;

3>
discard any value pair of messageIdentifier and serialNumber for SystemInformationBlockType12 associated with the discarded warningMessageSegment ;

2>
when the UE acquires SystemInformationBlockType1 following PWS/CMAS indication, upon entering a cell during RRC_IDLE, following successful handover and upon connection re-establishment:

3>
if schedulingInfoList indicates that SystemInformationBlockType12 is present:

4>
aquire SystemInformationBlockType12;

NOTE 3:
UEs shall start acquiring SystemInformationBlockType12 as described above even when systemInfoValueTag in SystemInformationBlockType1 has not changed.
The UE may apply the received SIBs immediately, i.e. the UE does not need to delay using a SIB until all SI messages have been received. The UE may delay applying the received SIBs until completing lower layer procedures associated with a received or a UE originated RRC message, e.g. an ongoing random access procedure.

NOTE 4:
While attempting to acquire a particular SIB, if the UE detects from schedulingInfoList that it is no longer present, the UE should stop trying to acquire the particular SIB.

5.3.2.1
General
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Figure 5.3.2.1-1: Paging

The purpose of this procedure is:
-
to transmit paging information to a UE in RRC_IDLE and/ or;
-
to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change and/ or;

-
to inform about an ETWS primary notification and/ or ETWS secondary notification and/ or;

-
to inform about a PWS/CMAS notification.
The paging information is provided to upper layers, which in response may initiate RRC connection establishment, e.g. to receive an incoming call.
5.3.2.2
Initiation

E-UTRAN initiates the paging procedure by transmitting the Paging message at the UE’s paging occasion as specified in TS 36.304 [4]. E-UTRAN may address multiple UEs within a Paging message by including one PagingRecord for each UE. E-UTRAN may also indicate a change of system information and/ or provide a PWS notification in the Paging message.
5.3.2.3
Reception of the Paging message by the UE

Upon receiving the Paging message, the UE shall:

1>
if in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:

2>
if the ue-Identity included in the PagingRecord matches one of the UE identities allocated by upper layers:

3>
forward the ue-Identity and the cn-Domain to the upper layers;

1>
if the systemInfoModification is included:

2> re-acquire the required system information using the system information acquisition procedure as specified in 5.2.2.

1>
if the etws-Indication is included and the UE is ETWS capable:

2>
re-acquire SystemInformationBlockType1 immediately, i.e., without waiting until the next system information modification period boundary;

2>
if the schedulingInfoList indicates that SystemInformationBlockType10 is present:

3>
acquire SystemInformationBlockType10;

2> if the schedulingInfoList indicates that SystemInformationBlockType11 is present:

3>
acquire SystemInformationBlockType11;
1>
if the pws-Indication is included and the UE is PWS/CMAS capable:

2>
re-acquire SystemInformationBlockType1 at the next system information modification period boundary as specified in 5.2.1.x;

2>
if the schedulingInfoList indicates that SystemInformationBlockType12 is present:

3>
acquire SystemInformationBlockType12;

5.2.2.1x
Actions upon reception of SystemInformationBlockType12
Upon receiving SystemInformationBlockType12, the UE shall:

1>
if the received values of messageIdentifier and serialNumber are the same as one of the active value pairs (messageIdentifier and serialNumber) for this PLMN and a complete warningMessage has been passed to upper layers for the messageIdentifier and serialNumberpair:

2>
discard the received SystemInformationBlockType12 contents;

2>
stop reception of SystemInformationBlockType12; [Editor’s note: We can not really stop here since other notification with different value pair may be being delivered.]
1>
else:

2>
if there is no stored value for messageIdentifier and serialNumber for SystemInformationBlockType12; or

2>
if the received value pair of messageIdentifier and serialNumber does not match any of stored value pairs for SystemInformationBlockType12:
3>
if the UE currently stores 64 value pairs of messageIdentifer and serialNumber for SystemInformationBlockType12:
4>
discard the oldest stored value pair of messageIdentifer and serialNumber for SystemInformationBlockType12;

4>
discard any previously buffered warningMessageSegment associated with the discarded value pair of messageIdentifer and serialNumber;

3> store the received value pair of messageIdentifer and serialNumber for SystemInformationBlockType12;

2>
if all segments of a warning message have been received:

3>
assemble the warningMessage from the received warningMessageSegment;

3>
forward the received complete warningMessage, messageIdentifier, serialNumber and dataCodingScheme to upper layers;
3>
discard any previously buffered warningMessageSegment associated with the warningMessage forwarded to upper layer;
3>
stop reception of SystemInformationBlockType12; [Editor’s note: We can not really stop here since other notification with different value pair may be being delivered.]
2>
else:

3>
store the received warningMessageSegment;

3>
continue reception of SystemInformationBlockType12;

The UE shall store value pairs of messageIdentifier and serialNumber for SystemInformationBlockType12 received by the UE. It shall store the last active 64 value pairs separately for each PLMN for which it holds value pairs.
The UE should discard the stored values of messageIdentifier and serialNumber for SystemInformationBlockType12 if they have remained unchanged for a period of 72 hours from the time that they were first used or if it detects that SystemInformationBlockType12 is no longer scheduled in SystemInformationBlockType1. If the UE discards a value pair of messageIdentifier and serialNumber for SystemInformationBlockType12 it shall also discard any stored warningMessageSegments associated with the discarded value pair.
–
Paging
The Paging message is used for the notification of one or more UEs.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: PCCH

Direction: E‑UTRAN to UE

Paging message
-- ASN1START

Paging ::=




SEQUENCE {


pagingRecordList




PagingRecordList 




OPTIONAL,
-- Need ON


systemInfoModification



ENUMERATED {true}




OPTIONAL,
-- Need ON


etws-Indication





ENUMERATED {true}




OPTIONAL,
-- Need ON


nonCriticalExtension



Paging-v9x0-IEs






OPTIONAL
-- Need OP

}
PagingRecordList ::=



SEQUENCE (SIZE (1..maxPageRec)) OF PagingRecord

PagingRecord ::=




SEQUENCE {


ue-Identity






PagingUE-Identity,


cn-Domain






ENUMERATED
{ps, cs},


...

}

PagingUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,


imsi







IMSI,


...

}

IMSI ::=






SEQUENCE (SIZE (6..21)) OF IMSI-Digit

IMSI-Digit::=





INTEGER (0..9)

Paging-v9x0-IEs ::=      SEQUENCE {

    V9x0NonCricticalExtensions

SEQUENCE {

    
pws-Indication




ENUMERATED {true}




OPTIONAL,
-- Need ON
    },


nonCriticalExtension



SEQUENCE {}


OPTIONAL
-- Need OP

}

-- ASN1STOP

	Paging field descriptions

	cn-Domain

Indicates the origin of paging.

	ue-Identity

Provides the NAS identity of the UE that is being paged.

	systemInfoModification

If present: indication of a BCCH modification other than SIB10,SIB11 and SIB12.

	etws-Indication

If present: indication of an ETWS primary notification and/ or ETWS secondary notification.

	pws-Indication

If present: indication of a PWS notification and/ or ETWS secondary notification.

	imsi

The International Mobile Subscriber Identity, a globally unique permanent subscriber identity, see TS 23.003 [27]. The first element contains the first IMSI digit, the second element contains the second IMSI digit and so on.


–
SystemInformation
The SystemInformation message is used to convey one or more System Information Blocks. All the SIBs included are transmitted with the same periodicity.
Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: E‑UTRAN to UE

SystemInformation message
-- ASN1START

SystemInformation ::=



SEQUENCE {


criticalExtensions




CHOICE {



systemInformation-r8



SystemInformation-r8-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

SystemInformation-r8-IEs ::=

SEQUENCE {


sib-TypeAndInfo





SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {



sib2







SystemInformationBlockType2,



sib3







SystemInformationBlockType3,



sib4







SystemInformationBlockType4,



sib5







SystemInformationBlockType5,



sib6







SystemInformationBlockType6,



sib7







SystemInformationBlockType7,



sib8







SystemInformationBlockType8,



sib9







SystemInformationBlockType9,



sib10







SystemInformationBlockType10,



sib11







SystemInformationBlockType11,


sib12







SystemInformationBlockType12,


...,

},


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

-- ASN1STOP

–
SystemInformationBlockType1
SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: E‑UTRAN to UE

SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFreqReselection



ENUMERATED {allowed, notAllowed},



csg-Indication





BOOLEAN,



csg-Identity





BIT STRING (SIZE (27))
OPTIONAL
-- Need OR


},


cellSelectionInfo




SEQUENCE {



q-RxLevMin






Q-RxLevMin,



q-RxLevMinOffset




INTEGER (1..8)


OPTIONAL
-- Need OP


},


p-Max







P-Max





OPTIONAL,


-- Need OP


freqBandIndicator




INTEGER (1..64),


schedulingInfoList




SchedulingInfoList,


tdd-Config






TDD-Config




OPTIONAL,
-- Cond TDD


si-WindowLength





ENUMERATED {












ms1, ms2, ms5, ms10, ms15, ms20,












ms40},

systemInfoValueTag




INTEGER (0..31),


nonCriticalExtension



SEQUENCE {}




OPTIONAL
-- Need OP

}

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..6)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

SchedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo

SchedulingInfo ::=
SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512},


sib-MappingInfo





SIB-MappingInfo

}

SIB-MappingInfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=





ENUMERATED {










sibType3, sibType4, sibType5, sibType6,











sibType7, sibType8, sibType9, sibType10,











sibType11, sibType12, spare6, spare5,











spare4, spare3, spare2, spare1, ...}

-- ASN1STOP

–
SystemInformationBlockType12
The IE SystemInformationBlockType12 contains a PWS/CMAS notification.

SystemInformationBlockType12 information element
-- ASN1START

SystemInformationBlockType12 ::=
SEQUENCE {


messageIdentifier




BIT STRING (SIZE (16)),


serialNumber





BIT STRING (SIZE (16)),


warningMessageSegmentType


ENUMERATED {notLastSegment, lastSegment},


warningMessageSegmentNumber


INTEGER (0..63),


warningMessageSegment



OCTET STRING,


dataCodingScheme




OCTET STRING (SIZE (1)) 

OPTIONAL, 
-- Cond Segment1

...

}

-- ASN1STOP

	SystemInformationBlockType12 field descriptions

	messageIdentifier

Identifies the source and type of PWS/CMAS notification. The first bit contains bit 1 of the equivalent IE defined in TS 23.041 [37, 9.4.1.2.2], TS 36.413 [39, 9.2.1.44] and encoded according to TS 23.041 [37] and so on.

	serialNumber

Identifies variations of a PWS/CMAS notification. The first bit contains bit 1 of the equivalent IE defined in TS 23.041 [37, 9.4.1.2.1], TS 36.413 [39, 9.2.1.45] and encoded according to TS 23.041 [37] and so on.

	warningMessageSegmentType

Indicates whether the included PWS/CMAS warning message segment is the last segment or not.

	warningMessageSegmentNumber

Segment number of the PWS/CMAS warning message segment contained in the SIB. A segment number of zero corresponds to the first segment, one corresponds to the second segment, and so on.

	warningMessageSegment

Carries a segment of the Warning Message Contents IE defined in TS 36.413 [39]. The first octet of the Warning Message Contents IE is equivalent to the CB data IE defined in and encoded according to TS 23.041 [37] and so on.

	dataCodingScheme

Identifies the alphabet/coding and the language applied variations of a PWS/CMAS notification. The octet contains the octet of the equivalent IE defined in TS 23.041 [37], TS 36.413 [39] and encoded according to TS 23.038 [38].


	Conditional presence
	Explanation

	Segment1
	The field is mandatory present in the first segment of SIB12, otherwise it is not present.
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