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1
Introduction
SA1 have provided answers to the questions raised by RAN2 when they discussed the adding of a PWS/CMAS capability to Rel-9 LTE for the first time [1].  It is hoped that this will enable RAN2 to progress the PWS work item that requires the enhancement of the ETWS capability added in Rel-8 to support PWS/CMAS. This Tdoc tries to identify the issues that must be addressed and how the requirements might be fulfilled through an adaptation of the existing ETWS secondary notification (SIB11) capability. A draft text proposal for [2] based on the proposals is included in an annex.
2
Discussion
The PWS work item is directed at extending the ETWS capability added in Rel-8 to support the broadcast of PWS/CMAS messages (alerts). Broadcast of PWS/CMAS CBS messages appears to be closely related to the ETWS secondary notification mechanism, however, PWS/CMAS requires the capability to transmit multiple messages concurrently whereas ETWS secondary notification transfers only one message at a time. 
The ETWS secondary notification mechanism broadcasts CBS based secondary notifications by way of system information broadcast using a dedicated SIB format, SIB11. The SIB11 ASN1 enables the transfer of the CBS fields Message Identifier, Serial Number and Data Coding Scheme in addition to the CBS data content, and therefore provides a basis for the transmission of CBS PWS/CMAS messages. Furthermore, the SIB11 format and the capability to have different SIB11 content transmitted at each SIB11 scheduling instance, enables the broadcast of large CBS messages via segmentation and reassembly at the RRC level. UEs are notified of SIB11 transmission by paging and UEs also receive SIB11, if available, on cell entry.
A natural starting point for the work item is therefore the reuse of SIB11 mechanism to support the PWS/CMAS requirement and this is the basis for the following sections. One issue that must be addressed is whether SIB11 can be reused or whether a new SIB must be defined with the same ASN1 content of SIB11. This is discussed in section 2.4 but to avoid confusion the term SIB11bis is used below to denote the PWS SIB.
In answering RAN2s questions, SA1 provides guidance regarding requirements placed on the eNB:-

Q1:
There is no delivery latency regulatory requirement for CMAS regardless of CMAS types.

Q2:
Currently, the maximum message size for CMAS notification is 90 English characters of alphanumeric text. However, we recommend that the specifications allow for larger message sizes to support other potential PWS messages. A maximum value of 1230 octets can be treated as a design goal. 

Q6:
It is recommended that up to 64 outstanding CMAS notifications be supported.

The answer to Q6 is interpreted as indicating that an eNB may have up to a maximum of 64 CMAS CBS messages active at a time. The transmission repetition period specified in each Write/Replace request can have a values of between 1.88s and 1928s, so that, dependent upon the number of requests and the mix of repetition periods that are set, the number of transmissions that an eNB could be required to make within the length of an SI modification period could be quite variable.  It could be required to transmit many CBS messages in a modification period or very few. 

The answer to Q2 indicates that the segmentation/ reassembly capability of SIB11 is required by PWS/CMAS.

The answer to Q1 implies that the eNB could have some flexibility in the actual transmission time of each Write/Replace repetition/ first transmission, and it can adjust the transmission time to optimally use SIB11bis transmission instances and control paging load. 

2.1 Mapping of PWS/CMAS messages to SIB11bis events
A key issue in the potential use of the SIB11 broadcast mechanism for PWS/CMAS is whether it can be adapted to support the concurrent transmission requirement. Because it is possible to transmit independent content within each SIB11 transmission within a modification period, it seems possible for eNB to include within each modification period more than one CBS message, including segmented messages if required. Furthermore, SIB11 messages can be different in successive modification periods and so an eNB can continue PWS/CMAS transmissions across more than one consecutive modification period, including message segments if necessary. A UE, triggered to receive SIB11bis, could collect multiple PWS/CMAS messages and message segments for reassembly from the SIB11bis instances received in a sequence of consecutive modification periods. It therefore appears that the existing SIB11 mechanism already has the potential to fulfil the requirements of PWS/CMAS.
Dependent upon the number of SIB11bis instances in a modification period and the number of messages or message segments to be transmitted, it is possible that a sequence of SIB11bis transmissions will extend across more than one modification period as is already allowed in the case of ETWS. Furthermore, if a PWS/CMAS message is segmented, then the segments could span the boundary between two or more modification periods as is permitted for ETWS.
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Based on the above it is proposed that:-
P1:
Support for PWS/CMAS broadcast can be provided using the principles adopted for SIB11 and the SIB11 ASN1 format i.e.
· independent content in each SIB within a modification period and in successive modification periods,
· support of segmentation, 
· transmission of message segments can span modification period boundaries,

· SIB transmission is independent of the normal system information change rules i.e. paging and value tag change, but scheduling of the SIB is included in SIB1.

Whether SIB11 can be re-used for CMAS or a new SIB should be defined with the same ASN1 content as SIB11, e.g. SIB11bis, is discussed in section 2.4.

2.2
Paging for PWS/CMAS
For ETWS, UEs are alerted to receive SIB11 by paging and by detecting SIB11 transmission on cell entry. Furthermore, because segmentation is cell specific, for ETWS secondary notification partially assembled messages are discarded on cell change. Triggering of UEs to receive PWS/CMAS transmissions by paging forms part of the work item requirement, whether a UE should also be triggered to receive ongoing PWS/CMAS SIB transmissions, if any, by cell entry should be decided. No strong preference is expressed, but to minimise delay in message reception it is proposed that.
P2:
UEs are triggered to receive ongoing SIB11bis transmissions by cell entry/ power on. Their transmission is detected via SIB1. Partially assembled PWS/CMAS messages are discarded on cell entry.
It is assumed that it is an eNB implementation issue when paging takes place, but it is proposed that a single PWS/CMAS page could relate to SIB11bis transmissions that span more than one modification period, i.e. a UE should expect to receive across modification period boundaries as is the case for ETWS.

P3:
PWS/CMAS messages associated with a PWS/CMAS paging event can span more than one system information modification period. 

The work item description requires enhancement of the paging mechanism to support PWS/CMAS. This can take the form of a CMAS indication Boolean value in the paging message as used for ETWS.
P4:
A Boolean CMAS indicator should be added to the paging message.

For ETWS, the UE starts to search for SIB11 transmisions via the SIB1 schedule immediately after it receives an ETWS page. This was introduced for ETWS primary notification (SIB10) because of the strict delay requirements that applied for primary notification and was adopted for SIB11. 
For PWS/CMAS it could be reviewed whether to adopt the ETWS behaviour i.e. the UE immediately seeks SIB11bis, or whether to adopt the normal system information behaviour i.e. the UE starts seeking SIB11bis at the start of the next modification period. Because SA1 indicates that there is no regulatory requirement relating to CMAS latency the use of normal system information change procedures seems permissable. 

If a common procedure is adopted for ETWS and PWS/CMAS, then the ETWS procedure must be applied, but if separate procedures are applied then the modification boundary option can be considered. No strong preference is expressed here, but in order to minimise delay, it is suggested that:-

P5:
Following reception of a PWS/CMAS page, the UE should immediately start receiving SIB1 and then SIB11bis.
2.3
UE behaviour relating to PWS/CMAS
The transmission model described in section 2.1 and assumed here, is one where the UE, when triggered to receive SIB11bis, either by paging or  on cell entry, can find a sequence of SIB11bis instances in one or more consecutive system information modification periods. The modification periods can contain multiple CMAS messages; the messages might be wholly contained within a SIB11bis instance or be segmented across several SIB11bis instances, messages may be transmitted more than once to improve reception probability. In these circumstances it is suggested that the UE could be required to complete the following:-
 (i)
The UE should receive SIB11bis instances until some ‘stop receiving’ criteria are fulfilled e.g. SIB11bis is no longer being transmitted. 

(ii)
If the SIB11bis instance contains a complete CMAS message, the UE should pass the CBS messages and the CBS parameters Message Identity, Serial Number and Data Coding Scheme to the higher layer. If the SIB11bis instance contains a segment of a message then the UE should reassemble the message based on the parameters Message Identity and Serial Number. When the message is complete it is passed to the higher layer.
There are a number of issues that must be addressed in the above:-

1.
The number of messages that a UE should be able to assemble in parallel.
In principle, if the eNB does not interleave message segments with other messages or segments from other messages then the UE can assemble each message in sequence and the capability to assemble just one could be sufficient. However, because a UE may not detect all segments and the segments may be repeated later it may be useful if UEs are able to assemble more than one in parallel e.g. two or three. It seems unlikely that it would need to assemble as many as 64 messages in parallel.
A related issue is whether the UE carries over partially received messages between PWS/CMAS page events. In ETWS the UE carries partially assembled messages between paging events but not between cells, and it is assumed that the same should apply in the case of CMAS also.
2.
Duplicate detection.

It is currently unclear whether AS duplicate detection will be removed from the ETWS behaviour and left to the NAS layer. In the case of PWS/CMAS, includng duplicate detection in the AS would require that the UE stores Message Identity/ Serial Number pairs for multiple messages possibly at least 64, however, the gains are not clear because the UE will not stop receiving SIB11bis instances once a duplicate detection has occurred, even when segmentation is detected, the only effect would be a reduction in the number of messages passed to the higher layer. It is therefore less useful than in the case of ETWS where, once a duplicate has been detected the UE can stop receiving. For this reason it is proposed that AS based duplicate detection is not adopted for PWS/CMAS.

3.
Stopping reception of SIB11bis instances
It is assumed that a UE, triggered to receive SIB11bis messages by a page or cell entry, will continue to receive and process SIB11bis messages until some ‘stop receiving’ criterion is met. In the case of ETWS the criterion is that the UE has received one message successfully. In the case of PWS/CMAS this rule cannot apply. 

The UE should at least stop receiving when it detects a modification period in which there is no SIB11 transmission.  This, simple rule, that already forms part of SI reception, could be sufficient if PWS/CMAS transmission is infrequent and short in duration, however, if SIB11 transmission is continuous, as might be the case if a Write/Replace repetition period matches the modification period, then a UE could waste battery power repeatedly receiving the same information, for these conditions alternative criteria could possibly be introduced.
Following from the above, it is proposed that:-

P6:
 When triggered to receive SIB11 for PWS/CMAS the UE continues to receive until TBD ‘stop receiving’ criteria are met. The ‘stop receiving’ criteria includes no SIB11bis being scheduled in a modification period, other criteria, if any, are [FFS].

P7:
There is no duplicate detection in the AS for PWS/CMAS.

P8:
 RAN2 should consider whether it is necessary to specify how many messages a UE can assemble from segments in parallel or whether this can be left to UE implementation. Partially received messages are carried over between paging events.
2.4
Common procedure with ETWS
SA1 has indicated in their answers to Q9 [1] that there is no requirement to introduce concurrent message transmission for ETWS therefore it could be concluded that UE behaviour relating to ETWS need not change from Rel-8. SA1 also indicate in their answer to Q5 that there is no requirement for ETWS and PWS/CMAS to operate in parallel.

The key issues seem to be (a) whether it is necessary to introduce a new SIB type e.g. SIB11bis, to support PWS/CMAS or whether SIB11 can be re-used, and (b) if SIB11 is re-used then can a common UE behaviour for ETWS and CMAS be used.

For Rel9 UEs, it is clear that the UE behaviour for ETWS and CMAS have different ‘stop receiving’ criteria i.e. the ETWS procedure can stop after receiving one message but CMAS procedure cannot, but are otherwise similar if duplicate detection takes place at the NAS layer. If the UE is triggered to receive by paging, then the paging cause can direct the UE to use the correct ETWS or CMAS behaviour. In this case SIB11 could be used in both cases. If, however, the UE is triggered to receive by detecting SIB11 transmission on cell entry, it will not know which rule to apply. This can be corrected by using a separate SIB type for CMAS, alternatively, the uncertainty can be corrected by transmitting an indication whether the network provides ETWS or CMAS support e.g. in SIB1 or SIB2.
So for the case of Rel-9 UEs the choice seems to be between: - (i) apply a different SIB identifier for the SIB11 ASN1 format when CMAS applies, or (ii) re-use SIB11 for CMAS and transmit whether the network supports ETWS or CMAS in system information.

There is one potential difficulty for Rel-8 UEs operating in a Rel-9 network if SIB11 is adopted for PWS/CMAS. If the UE is triggered to receive by paging then there should be no difficulty because the UE will only respond to ETWS and the correct UE behaviour will be applied. If the UE receives SIB11 on cell entry, however, in a CMAS domain, it is thought that the UE could receive one CMAS message and pass it to the higher layer, however, since the message type will not be valid for ETWS it should be rejected. 
No strong preference is expressed here, but it is proposed that:-

P9:
A separate SIB type is used for CMAS e.g. SIB11bis but the ASN1 format is the same as that of SIB11.
4

Conclusion
This Tdoc has considered the adaptation of the ETWS secondary notification mechanism to support the broadcast of PWS/CMAS information. The following proposals are made:-
P1:
Support for PWS/CMAS broadcast can be provided using the principles adopted for SIB11 and the SIB11 ASN1 format i.e.

· independent content in each SIB within a modification period and in successive modification periods,

· support of segmentation, 

· transmission of message segments can span modification period boundaries,

· SIB transmission is independent of the normal system information change rules i.e. paging and value tag change, but scheduling of the SIB is included in SIB1.

P2:
UEs are triggered to receive ongoing SIB11bis transmissions by cell entry/ power on. Their transmission is detected via SIB1. Partially assembled PWS/CMAS messages are discarded on cell entry.

P3:
PWS/CMAS messages associated with a PWS/CMAS paging event can span more than one system information modification period. 

P4:
A Boolean CMAS indicator should be added to the paging message.

P5:
Following reception of a PWS/CMAS page, the UE should immediately start receiving SIB1 and then SIB11bis.

P6:
When triggered to receive SIB11 for PWS/CMAS the UE continues to receive until TBD ‘stop receiving’ criteria are met. The ‘stop receiving’ criteria includes no SIB11bis being scheduled in a modification period, other criteria, if any, are [FFS].

P7:
There is no duplicate detection in the AS for PWS/CMAS.

P8:
RAN2 should consider whether it is necessary to specify how many messages a UE can assemble from segments in parallel or whether this can be left to UE implementation. Partially received messages are carried over between paging events.
P9:
A separate SIB type is used for CMAS e.g. SIB11bis but the ASN1 format is the same as that of SIB11.
It is proposed that these are discussed to see if they can be agreed. A draft text proposal for [2] based on the above is contained in the annex
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The following are proposed changes to TS36.331 to support PWS/CMAS broadcast and reception.
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 System
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
-------xxx Next Section xxx------
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 ETWS capable UEs, ETWS notification, and for PWS/CMAS capable UEs, CMAS 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 ETWS capable UEs, ETWS notification, and for PWS/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;

-
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).

------xxx Next Section xxx--------
5.2.1.3
System information validity and notification of changes

Change of system information (other than for ETWS and PWS/CMAS) 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. ETWS 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.

ETWS capable UEs and PWS/CMAS UEs in RRC_CONNECTED shall attempt to read paging at least once every defaultPagingCycle to check whether ETWS notification is present or not.

5.2.1.4
Indication of ETWS and PWS/ CMAS notification
ETWS primary notification and/ or ETWS secondary notification or PWS/CMAS 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 about presence of an ETWS primary notification and/ or ETWS secondary notification and to inform PWS/CMAS capable UEs in RRC_IDLE and UEs in RRC_CONNECTED about the presence of PWS/CMAS notification. If the UE receives a Paging message 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 a Paging message including the cmas-Indication, it shall start receiving the CMAS notifications according to schedulingInfoList containing in SystemInformationBlockType1.
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).
CMAS notification is contained in SystemInformationBlockType11bis . Segmentation can be applied for the delivery of CMAS 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).
-----xxx Next Section xxx-----

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 an ETWS notification, upon receiving an indication about the presence of a CMAS 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.
5.2.2.3
System information required by the UE

The UE shall:

1>
ensure having a valid version, as defined below, of (at least) the following system information, also referred to as the ‘required’ system information:

2>
if in RRC_IDLE:
3>
the MasterInformationBlock and SystemInformationBlockType1 as well as SystemInformationBlockType2 through SystemInformationBlockType8, depending on support of the concerned RATs;

2>
if in RRC_CONNECTED:
3>
the MasterInformationBlock, SystemInformationBlockType1 and SystemInformationBlockType2 as well as SystemInformationBlockType8, depending on support of CDMA2000;

1>
delete any stored system information after 3 hours from the moment it was confirmed to be valid as defined in 5.2.1.3, unless specified otherwise;

1>
consider any stored system information except SystemInformationBlockType10, SystemInformationBlockType11 and SystemInformationBlockType11bis to be invalid if systemInfoValueTag included in the SystemInformationBlockType1 is different from the one of the stored system information;

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;

1>
if the UE is CMAS capable:

2>
upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:
3>

discard any previously buffered warningMessageSegment;
2>
when the UE acquires SystemInformationBlockType1 following CMAS indication, upon entering a cell during RRC_IDLE, following successful handover and upon connection re-establishment:
3>
if schedulingInfoList indicates that SystemInformationBlockType11bis is present:

4>
start acquiring SystemInformationBlockType11bis immediately;
NOTE 2:
UEs shall start acquiring SystemInformationBlockType10 and SystemInformationBlockType11 and SystemInformationBlockType11bis 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 3:
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.
------xxx Next Section xxx------
5.2.2.19
Actions upon reception of SystemInformationBlockType11bis
Upon receiving SystemInformationBlockType11bis, the UE shall:
1> if the SystemInformationBlockType11bis contains a complete warningMessage:

2>
forward the received warningMessage, messageIdentifier, serialNumber and dataCodingScheme to upper layers;
2>
continue reception of SystemInformationBlockType11bis;
1> else:
2>
if the received values of messageIdentifier and serialNumber are the same (each value is the same) as a pair for which a warningMessage is currently being assembled:
3>
store the received warningMessageSegment;
3>
if all segments of a warning message have been received:
4> assemble the warningMessage from the received warningMessageSegment;
4>
forward the received warningMessage, messageIdentifier, serialNumber and dataCodingScheme to upper layers;
4>
stop assembling a warningMessage for this messageIdentifier and serialNumber and delete all stored information held for it;

3>
continue reception of SystemInformationBlockType11bis;
1>
else:
2>
if the received values of messageIdentifier and serialNumber are not the same (each value is the same) as any of the pairs for which a warningMessage is currently being assembled:

3>
start assembling a warning Message for this messageIdentifier and serialNumber pair;
3>
store the received warningMessageSegment;
3>
continue reception of SystemInformationBlockType11bis.
--------xxxx Next Section xxxx---------

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 about an ETWS primary notification and/ or ETWS secondary notification and/or about 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 an ETWS 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 cmas-Indication is included and the UE is CMAS capable:

2>
re-acquire SystemInformationBlockType1 immediately, i.e., without waiting until the next system information modification period boundary;
2> if the schedulingInfoList indicates that SystemInformationBlockType11bis is present:

3>
acquire SystemInformationBlockType11bis;
------xxxx Next Section xxxx------

–
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



SEQUENCE {


cmasAddition-v9x0



BIT STRING






OPTIONAL,
-- Need ON



nonCriticalExtension


SEQUENCE {}






OPTIONAL,
-- Need OP













}






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)
CMASAddition-v9x0-IEs ::=


SEQUENCE {

    cmas-Indication




ENUMERATED (true)



OTIONAL,   -- Need ON
}
-- 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 and SIB11.

	etws-Indication

If present: indication of an ETWS primary 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.

	cmas-Indication

If present: indication of a CMAS notification.


-----xxx Next Section xxxx-----

–
SystemInformationBlockType11 and SystemInformationBlockType11bis
The IE SystemInformationBlockType11 contains an ETWS secondary notification, the IE SystemInformationBlockType11bis contains a CMAS notification.

SystemInformationBlockType11 information element
-- ASN1START

SystemInformationBlockType11 ::=
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

	SystemInformationBlockType11 field descriptions

	messageIdentifier

Identifies the source and type of ETWS (SystemInformationBlockType11) or CMAS (SystemInformationBlockType11bis) 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 an ETWS (SystemInformationBlockType11) or CMAS (SystemInformationBlockType11bis) 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 ETWS or CMAS warning message segment is the last segment or not.

	warningMessageSegmentNumber

Segment number of the ETWS or 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 an ETWS or 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 SIB11, otherwise it is not present.
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