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First change

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1], TS 36.300 [9] 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] or TS 36.300 [9].

1xRTT
CDMA2000 1x Radio Transmission Technology

AB
Access Barring
ACDC
Application specific Congestion control for Data Communication

ACK
Acknowledgement

AM
Acknowledged Mode

ANDSF
Access Network Discovery and Selection Function

ARQ
Automatic Repeat Request

AS
Access Stratum

ASN.1
Abstract Syntax Notation One

BCCH
Broadcast Control Channel

BCD
Binary Coded Decimal

BCH
Broadcast Channel
BL
Bandwidth reduced Low complexity

BLER
Block Error Rate
BR
Bandwidth Reduced

BR-BCCH
Bandwidth Reduced Broadcast Control Channel

CA
Carrier Aggregation

CCCH
Common Control Channel

CCO
Cell Change Order

CE
Coverage Enhancement

CG
Cell Group
CIoT
Cellular IoT

CMAS
Commercial Mobile Alert Service

CP
Control Plane

C-RNTI
Cell RNTI

CRS
Cell-specific Reference Signal

CSFB
CS fallback

CSG
Closed Subscriber Group

CSI
Channel State Information

DC
Dual Connectivity
DCCH
Dedicated Control Channel

DCI
Downlink Control Information

DFN
Direct Frame Number
DL
Downlink

DL-SCH
Downlink Shared Channel

DRB
(user) Data Radio Bearer

DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

EAB
Extended Access Barring
eDRX
Extended DRX
EHPLMN
Equivalent Home Public Land Mobile Network

eIMTA
Enhanced Interference Management and Traffic Adaptation
ENB
Evolved Node B

EPC
Evolved Packet Core

EPDCCH
Enhanced Physical Downlink Control Channel

EPS
Evolved Packet System

ETWS
Earthquake and Tsunami Warning System

E-UTRA
Evolved Universal Terrestrial Radio Access

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

FDD
Frequency Division Duplex

FFS
For Further Study

GERAN
GSM/EDGE Radio Access Network

GNSS
Global Navigation Satellite System
G-RNTI
Group RNTI

GSM
Global System for Mobile Communications

HARQ
Hybrid Automatic Repeat Request

HFN
Hyper Frame Number
HPLMN
Home Public Land Mobile Network

HRPD
CDMA2000 High Rate Packet Data
H-SFN
Hyper SFN
IDC
In-Device Coexistence

IE
Information element

IMEI
International Mobile Equipment Identity

IMSI
International Mobile Subscriber Identity
IoT
Internet of Things
ISM
Industrial, Scientific and Medical

kB
Kilobyte (1000 bytes)

L1
Layer 1

L2
Layer 2

L3
Layer 3
LAA
Licensed-Assisted Access
LWA
LTE-WLAN Aggregation

LWAAP
LTE-WLAN Aggregation Adaptation Protocol

LWIP
LTE-WLAN Radio Level Integration with IPsec Tunnel

MAC
Medium Access Control

MBMS
Multimedia Broadcast Multicast Service

MBSFN
Multimedia Broadcast multicast service Single Frequency Network

MCG
Master Cell Group

MCPTT
Mission Critical Push To Talk
MDT
Minimization of Drive Tests

MIB
Master Information Block

MO
Mobile Originating
MPDCCH
MTC Physical Downlink Control Channel
MRB
MBMS Point to Multipoint Radio Bearer

MRO
Mobility Robustness Optimisation

MSI
MCH Scheduling Information

MT
Mobile Terminating

N/A
Not Applicable

NACC
Network Assisted Cell Change
NAICS

Network Assisted Interference Cancellation/Suppression
NAS
Non Access Stratum

NB-IoT
NarrowBand Internet of Things
NPBCH
Narrowband Physical Broadcast channel

NPDCCH
Narrowband Physical Downlink Control channel

NPDSCH
Narrowband Physical Downlink Shared channel

NPRACH
Narrowband Physical Random Access channel

NPSS
Narrowband Primary Synchronization Signal

NPUSCH
Narrowband Physical Uplink Shared channel

NRS
Narrowband Reference Signal 

NSSS 
Narrowband Secondary Synchronization Signal


PCCH
Paging Control Channel

PCell
Primary Cell

PDCCH
Physical Downlink Control Channel

PDCP
Packet Data Convergence Protocol

PDU
Protocol Data Unit

PLMN
Public Land Mobile Network
ProSe
Proximity based Services
PS
Public Safety (in context of sidelink), Packet Switched (otherwise)
PSCell
Primary Secondary Cell

PTAG
Primary Timing Advance Group

PUCCH
Physical Uplink Control Channel
QCI
QoS Class Identifier
QoS
Quality of Service

RACH
Random Access CHannel

RAT
Radio Access Technology

RB
Radio Bearer

RCLWI
RAN Controlled LTE-WLAN Integration
RLC
Radio Link Control
RMTC
RSSI Measurement Timing Configuration
RN
Relay Node

RNTI
Radio Network Temporary Identifier

ROHC
RObust Header Compression

RPLMN
Registered Public Land Mobile Network

RRC
Radio Resource Control

RSCP
Received Signal Code Power

RSRP
Reference Signal Received Power

RSRQ
Reference Signal Received Quality

RSSI
Received Signal Strength Indicator

SAE
System Architecture Evolution

SAP
Service Access Point
SC
Sidelink Control
SCell
Secondary Cell

SCG
Secondary Cell Group
SC-MRB
Single Cell MRB

SC-RNTI
Single Cell RNTI

SD-RSRP
Sidelink Discovery Reference Signal Received Power

SFN
System Frame Number

SI
System Information

SIB
System Information Block

SI-RNTI
System Information RNTI
SL
Sidelink

SLSS
Sidelink Synchronisation Signal
SMC
Security Mode Control
SPS
Semi-Persistent Scheduling

SR
Scheduling Request

SRB
Signalling Radio Bearer

S-RSRP
Sidelink Reference Signal Received Power
SSAC
Service Specific Access Control
SSTD
SFN and Subframe Timing Difference
STAG
Secondary Timing Advance Group
S-TMSI
SAE Temporary Mobile Station Identifier

TA
Tracking Area

TAG
Timing Advance Group

TDD
Time Division Duplex
TDM
Time Division Multiplexing

TM
Transparent Mode

TPC-RNTI
Transmit Power Control RNTI

T-RPT
Time Resource Pattern of Transmission
TTT
Time To Trigger
UE
User Equipment

UICC
Universal Integrated Circuit Card

UL
Uplink

UL-SCH
Uplink Shared Channel

UM
Unacknowledged Mode

UP
User Plane

UTC
Coordinated Universal Time

UTRAN
Universal Terrestrial Radio Access Network

VoLTE
Voice over Long Term Evolution

WLAN
Wireless Local Area Network
WT
WLAN Termination
In the ASN.1, lower case may be used for some (parts) of the above abbreviations e.g. c-RNTI
Next change

4.1
Introduction

In this specification, (parts of) procedures and messages specified for the UE equally apply to the RN for functionality necessary for the RN. There are also (parts of) procedures and messages which are only applicable to the RN in its communication with the E-UTRAN, in which case the specification denotes the RN instead of the UE. Such RN‑specific aspects are not applicable to the UE.

NB-IoT is a non backward compatible variant of E-UTRAN supporting a reduced set of functionality. In this specification, (parts of) procedures and messages specified for the UE equally apply to the UE in NB-IoT. There are also some features and related procedures and messages that are not supported by UEs in NB-IoT. 

In particular, the following features are not supported in NB-IoT and corresponding procedures and messages do not apply to the UE in NB-IoT:
-
Connected mode mobility (Handover and measurement reporting); 

-
Inter-RAT cell reselection or inter-RAT mobility in connected mode;

-
CSG;

-
Relay Node (RN);

-
Carrier Aggregation (CA);
-
Dual connectivity (DC);

-
GBR (QoS);

-
ACB, EAB, SSAC and ACDC;

-
MBMS;
-
Self-configuration and self-optimisation;

-
Measurement logging and reporting for network performance optimisation;
-
Public warning systems, e.g, CMAS, ETWS and PWS;

-
Real time services (including emergency call);
-
CS services and CS fallback;

-
In-device coexistence;

-
RAN assisted WLAN interworking;

-
Network-assisted interference cancellation/suppression;

-
Sidelink (including direct communication and direct discovery).

NOTE: In regard to mobility, NB-IoT is a separate RAT from E-UTRAN.

In this specification, there are also (parts of) procedures and messages which are only applicable to UEs in NB-IoT, in which case this is stated explicitly.
This specification is organised as follows:

-
sub-clause 4.2 describes the RRC protocol model;

-
sub-clause 4.3 specifies the services provided to upper layers as well as the services expected from lower layers;

-
sub-clause 4.4 lists the RRC functions;

-
clause 5 specifies RRC procedures, including UE state transitions;

-
clause 6 specifies the RRC message in a mixed format (i.e. tabular & ASN.1 together);

-
clause 7 specifies the variables (including protocol timers and constants) and counters to be used by the UE;

-
clause 8 specifies the encoding of the RRC messages;

-
clause 9 specifies the specified and default radio configurations;

-
clause 10 specifies the RRC messages transferred across network nodes;

-
clause 11 specifies the UE capability related constraints and performance requirements.

Next change

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 ETWS notification, CMAS notification (not applicable for NB-IoT);

-
RRC connection control:

-
Paging;

-
Establishment/ modification/ suspension / resumption / release of RRC connection, including e.g. assignment/ modification of UE identity (C-RNTI), establishment/ modification/ release of SRB1, SRB1bis and SRB2, access class barring;

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

-
For RNs, configuration of AS integrity protection for 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;
NOTE 1:
In NB-IoT, only key change (but no re-keying) at RRC Connection Resumption and RRC context information transfer are applicable.
-
Establishment/ modification/ release of RBs carrying user data (DRBs);

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

-
For RNs, RN-specific radio configuration control for the radio interface between RN and E-UTRAN;

-
In case of CA, cell management including e.g. change of PCell, addition/ modification/ release of SCell(s) and addition/modification/release of STAG(s);

-
In case of DC, cell management including e.g. change of PSCell, addition/ modification/ release of SCG cell(s) and addition/modification/release of SCG TAG(s).

-
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 (not applicable for NB-IoT);

-
Recovery from radio link failure;
-
In case of LWA, RCLWI and LWIP, WLAN mobility set management including e.g. addition/ modification/ release of WLAN(s) from the WLAN mobility set;
-
Inter-RAT mobility including e.g. security activation, transfer of RRC context information (not applicable for NB-IoT);

-
Measurement configuration and reporting (not applicable for NB-IoT):

-
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 (not applicable for NB-IoT);

-
Support of measurement logging and reporting for network performance optimisation [60] (not applicable for NB-IoT);

NOTE 2:
Random access is specified entirely in the MAC including initial transmission power estimation.
Next change

5.2.1.3
System information validity and notification of changes

Change of system information (other than for ETWS, CMAS and EAB parameters and other than for AB parameters for NB-IoT) 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. If H-SFN is provided in SystemInformationBlockType1-BR, modification period boundaries for BL UEs and UEs in CE are defined by SFN values for which (H-SFN * 1024 + SFN) mod m=0. For NB-IoT, H-SFN is always provided and the modification period boundaries are defined by SFN values for which (H-SFN * 1024 + SFN) mod m=0.
To enable system information update notification for RRC_IDLE UEs using an eDRX cycle longer than or equal to the modification period, an eDRX acquisition period is defined. The boundaries of the eDRX acquisition period are determined by H-SFN values for which H-SFN mod 256 =0. For NB-IoT, the boundaries of the eDRX acquisition period are determined by H-SFN values for which H-SFN mod 1024 =0.
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 using a DRX cycle that is smaller than or equal to the modification period acquires the new system information immediately from the start of the next modification period. Upon receiving a change notification applicable to eDRX, a UE in RRC_IDLE using a DRX cycle that is longer than the modification period acquires the updated system information immediately from the start of the next eDRX acquisition period. The UE applies the previously acquired system information until the UE acquires the new system information. The possible boundaries of modification for SystemInformationBlockType1-BR are defined by SFN values for which SFN mod 512 = 0 except for notification of ETWS/CMAS for which the eNB may change SystemInformationBlockType1-BR content at any time. For NB-IoT, the possible boundaries of modification for SystemInformationBlockType1-NB are defined by SFN values for which (H-SFN * 1024 + SFN) mod 4096 = 0.
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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 is in RRC_CONNECTED or uses a DRX cycle shorter than or equal to the modification period, and receives a Paging message including the systemInfoModification, it knows that the system information will change at the next modification period boundary. If a UE in RRC_IDLE uses a DRX cycle longer than the modification period, and the notification is received in a Paging message including the systemInfoModification-eDRX , it acquires the updated system information at the next eDRX acquisition 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, except if systemInfoSIValueTag is received by BL UEs or UEs in CE.

In RRC_CONNECTED, BL UEs or UEs in CE or NB-IoT UEs are not required to acquire system information except when T311 is running. In RRC_IDLE, E-UTRAN may notify BL UEs or UEs in CE or NB-IoT UEs about SI update, and except for NB-IoT, ETWS and CMAS notification and EAB modification, using Direct Indication information, as specified in 6.6 (or 6.7.5 in NB-IoT) and TS 36.212 [22].
SystemInformationBlockType1 (or MasterInformationBlock-NB in NB-IoT) 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, for other than BL UEs or UEs in CE or NB-IoT UEs, the UE considers stored system information to be invalid after 3 hours from the moment it was successfully confirmed as valid, unless specified otherwise. BL UE or UE in CE considers stored system information to be invalid after 24 hours from the moment it was successfully confirmed as valid, unless the UE is configured by parameter si-ValidityTime to consider stored system information to be invalid 3 hours after validity confirmation. NB-IoT UE considers stored system information to be invalid after 24 hours from the moment it was successfully confirmed as valid.
For BL UEs or UEs in CE or NB-IoT UEs, the change of specific SI message can additionally be indicated by a SI message specific value tag systemInfoValueTagSI. If systemInfoValueTag included in the SystemInformationBlockType1-BR (or MasterInformationBlock-NB in NB-IoT) is different from the one of the stored system information and if systemInfoValueTagSI is included in the SystemInformationBlockType1-BR (or SystemInformationBlockType1-NB in NB-IoT) for a specific SI message and is different from the stored one, the UE shall consider this specific SI message to be invalid. If only systemInfoValueTag is included and is different from the stored one, the BL UE or UE in CE should consider any stored system information except SystemInformationBlockType10, SystemInformationBlockType11, SystemInformationBlockType12 and SystemInformationBlockType14 to be invalid; the NB-IoT UE should consider any stored system information except SystemInformationBlockType14-NB to be invalid.

E-UTRAN may not update systemInfoValueTag upon change of some system information e.g. ETWS information, CMAS information, regularly changing parameters like time information (SystemInformationBlockType8, SystemInformationBlockType16, hyperSFN-MSB in SystemInformationBlockType1-NB), EAB and AB parameters. Similarly, E-UTRAN may not include the systemInfoModification within the Paging message upon change of some system information.

The UE using a DRX cycle shorter than or equal to the modification period verifies that stored system information remains valid by either checking systemInfoValueTag in SystemInformationBlockType1 (or MasterInformationBlock-NB in NB-IoT) 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. Except for NB-IoT, 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, CMAS information and EAB parameters will occur in the next modification period or not.
When the RRC_IDLE UE is configured with a DRX cycle that is longer than the modification period, and more than one modification period has passed since the UE last verified validity of stored system information, the UE verifies that stored system information remains valid by checking the systemInfoValueTag before establishing or resuming an RRC connection.
ETWS and/or CMAS capable UEs in RRC_CONNECTED shall attempt to read paging at least once every defaultPagingCycle to check whether ETWS and/or CMAS notification is present or not.
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5.2.1.7
Access Barring parameters change in NB-IoT
Change of Access Barring (AB) parameters can occur at any point in time. The AB parameters are contained in SystemInformationBlockType14-NB. Update of the AB parameters does not impact the systemInfoValueTag in the MasterInformationBlock-NB or the systemInfoValueTagSI in SystemInformationBlockType1-NB.
A NB-IoT UE checks ab-Enabled indication in theMasterInformationBlock-NB to know whether access barring is enabled. If access barring is enabled the UE shall not initiate the RRC connection establishment / resume until the UE has a valid version of SystemInformationBlockType14-NB.
Next change

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 or BR-BCCH configuration defined in 9.1.1.8;

1>
if the procedure is triggered by a system information change notification:
2>
if the UE uses an idle DRX cycle longer than the modification period:
3>
start acquiring the required system information, as defined in 5.2.2.3, from the next eDRX acquisition period boundary;

2>
else

3>
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 PCell 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/resume procedure nor initiate transmission of the RRCConnectionReestablishmentRequest message until the UE has a valid version of the MasterInformationBlock (MasterInformationBlock-NB in NB-IoT) and SystemInformationBlockType1 (SystemInformationBlockType1-NB in NB-IoT) messages as well as SystemInformationBlockType2 (SystemInformationBlockType2-NB in NB-IoT);

1>
not initiate the RRC connection establishment subject to EAB until the UE has a valid version of SystemInformationBlockType14, if broadcast;

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 or upon connection re-establishment:
3>
if schedulingInfoList indicates that SystemInformationBlockType10 is present:

4>
if the UE is in CE:
5>
start acquiring SystemInformationBlockType10;
4>
else
5>
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 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>
clear, if any, stored values of messageIdentifier and serialNumber for SystemInformationBlockType12 associated with the discarded 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 SystemInformationBlockType12 is present:

4>
acquire SystemInformationBlockType12;

NOTE 3:
UEs shall start acquiring SystemInformationBlockType12 as described above even when systemInfoValueTag in SystemInformationBlockType1 has not changed.

1>
if the UE is interested to receive MBMS services:

2>
if the UE is capable of MBMS reception as specified in 5.8:

3>
if schedulingInfoList indicates that SystemInformationBlockType13 is present and the UE does not have stored a valid version of this system information block:

4>
acquire SystemInformationBlockType13;

2>
if the UE is capable of SC-PTM reception as specified in 5.8a:

3>
if schedulingInfoList indicates that SystemInformationBlockType20 is present and the UE does not have stored a valid version of this system information block:

4>
acquire SystemInformationBlockType20;

2>
if the UE is capable of MBMS Service Continuity:

3>
if schedulingInfoList indicates that SystemInformationBlockType15 is present and the UE does not have stored a valid version of this system information block:

4>
acquire SystemInformationBlockType15;

1>
if the UE is EAB capable:

2>
when the UE does not have stored a valid version of SystemInformationBlockType14 upon entering RRC_IDLE, or when the UE acquires SystemInformationBlockType1 following EAB parameters change notification, or upon entering a cell during RRC_IDLE, or before establishing an RRC connection if using eDRX with DRX cycle longer than the modification period:

3>
if schedulingInfoList indicates that SystemInformationBlockType14 is present:

4>
start acquiring SystemInformationBlockType14 immediately;

3>
else:

4>
discard SystemInformationBlockType14, if previously received;

NOTE 4:
EAB capable UEs start acquiring SystemInformationBlockType14 as described above even when systemInfoValueTag in SystemInformationBlockType1 has not changed.

NOTE 5:
EAB capable UEs maintain an up to date SystemInformationBlockType14 in RRC_IDLE.

1>
if the UE is capable of sidelink communication and is configured by upper layers to receive or transmit sidelink communication:

2>
if the cell used for sidelink communication meets the S-criteria as defined in TS 36.304 [4]; and
2>
if schedulingInfoList indicates that SystemInformationBlockType18 is present and the UE does not have stored a valid version of this system information block:

3>
acquire SystemInformationBlockType18;

1>
if the UE is capable of sidelink discovery and is configured by upper layers to receive or transmit sidelink discovery announcements on the primary frequency:

2>
if schedulingInfoList indicates that SystemInformationBlockType19 is present and the UE does not have stored a valid version of this system information block:

3>
acquire SystemInformationBlockType19;

2>
for each of the one or more frequencies included in discInterFreqList, if included in SystemInformationBlockType19 and for which the UE is configured by upper layers to receive sidelink discovery announcements on:

3>
if schedulingInfoList indicates that SystemInformationBlockType19 is present and the UE does not have stored a valid version of this system information block:

4>
acquire SystemInformationBlockType19; 
1>
if the UE is a NB-IoT UE and if ab-Enabled included in MasterInformationBlock-NB is set to TRUE:

2>
not initiate the RRC connection establishment/resume procedure until the UE has a valid version of SystemInformationBlockType14-NB;
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 6:
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.
Next change

5.2.2.5
Essential system information missing

The UE shall:

1>
if in RRC_IDLE or in RRC_CONNECTED while T311 is running:

2>
if the UE is unable to acquire the MasterInformationBlock (MasterInformationBlock-NB in NB-IoT); or
2>
if the UE is neither a BL UE nor in CE nor in NB-IoT and the UE is unable to acquire the SystemInformationBlockType1; or
2>
if the BL UE or UE in CE is unable to acquire SystemInformationBlockType1-BR or SystemInformationBlockType1-BR is not scheduled; or

2>
if the NB-IoT UE is unable to acquire the SystemInformationBlockType1-NB:

3>
consider the cell as barred in accordance with TS 36.304 [4]; and

3>
perform barring as if intraFreqReselection is set to allowed, and as if the csg-Indication is set to FALSE;

2>
else if the UE is unable to acquire the SystemInformationBlockType2 (or SystemInformationBlockType2-NB in NB-IoT):

3>
treat the cell as barred in accordance with TS 36.304 [4];

Next change

5.2.2.9
Actions upon reception of SystemInformationBlockType2
Upon receiving SystemInformationBlockType2, the UE shall:

1>
apply the configuration included in the radioResourceConfigCommon;

1>
if upper layers indicate that a (UE specific) paging cycle is configured:

2>
apply the shortest of the (UE specific) paging cycle and the defaultPagingCycle included in the radioResourceConfigCommon;

1>
if the mbsfn-SubframeConfigList is included:

2>
consider that DL assignments may occur in the MBSFN subframes indicated in the mbsfn-SubframeConfigList under the conditions specified in [23, 7.1];

1>
apply the specified PCCH configuration defined in 9.1.1.3;

1>
not apply the timeAlignmentTimerCommon;

1>
if in RRC_CONNECTED and UE is configured with RLF timers and constants values received within rlf-TimersAndConstants:

2>
not update its values of the timers and constants in ue-TimersAndConstants except for the value of timer T300;

1>
if in RRC_CONNECTED while T311 is not running; and the UE supports multi-band cells as defined by bit 31 in featureGroupIndicators or multipleNS-Pmax:

2>
disregard the additionalSpectrumEmission and ul-CarrierFreq, if received, while in RRC_CONNECTED;
1>
forward attachWithoutPDN-Connectivity to upper layers, if received for the selected PLMN;

1>
forward cp-CIoT-EPS-Optimisation to upper layers, if received for the selected PLMN;
1>
forward up-CIoT-EPS-Optimisation to upper layers, if received for the selected PLMN.
Upon receiving SystemInformationBlockType2-NB, the UE shall:

1>
apply the configuration included in the radioResourceConfigCommon;

1>
apply the defaultPagingCycle included in the radioResourceConfigCommon;

1> apply the specified PCCH configuration defined in 9.1.1.3.

Next change

5.3.1.4
Connection control in NB-IoT
In NB-IoT, during the RRC connection establishment procedure, SRB1bis is established implicitly with SRB1. SRB1bis uses the logical channel identity defined in 9.1.2a, with the same configuration as SRB1 but no PDCP entity. SRB1bis is used until security is activated. The RRC messages to activate security (command and successful response) are sent over SRB1 being integrity protected and ciphering is started after completion of the procedure. Once security is activated, new RRC messages shall be transmitted using SRB1. A NB-IoT UE that only supports the Control Plane CIoT EPS optimisation (see TS 24.301 [35]) only establishes SRB1bis.

A NB-IoT UE only supports 0, 1 or 2 DRBs, depending on its capability. A NB-IoT UE that only supports the Control Plane CIoT EPS optimisation ([24.301]) does not need to support any DRBs and associated procedures.
Table 5.3.1.4-1 lists the procedures that are applicable for NB-IoT. All other procedures are not applicable; this is not further stated in the corresponding procedures.

Table 5.3.1.4-1: Connection control procedures applicable to a NB-IoT UE
	Sub-clause
	Procedures

	5.3.2
	Paging 

	5.3.3
	RRC connection establishment

	
	RRC connection resume (see NOTE)

	5.3.4
	Initial security activation (see NOTE)

	5.3.5
	RRC connection reconfiguration (see NOTE)

	5.3.7
	RRC connection re-establishment (see NOTE)

	5.3.8
	RRC connection release

	5.3.9
	RRC connection release requested by upper layers

	5.3.10
	Radio resource configuration

	5.3.11
	Radio link failure related actions

	5.3.12
	UE actions upon leaving RRC_CONNECTED


NOTE:
Not applicable for a UE that only supports the Control Plane CIoT EPS optimisation (see TS 24.301 [35]).
Next change

5.3.3.1
General
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Figure 5.3.3.1-1: RRC connection establishment, successful
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Figure 5.3.3.1-2: RRC connection establishment, network reject
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Figure 5.3.3.1-3: RRC connection resume, successful
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Figure 5.3.3.1-4: RRC connection resume fallback to RRC connection establishment, successful
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Figure 5.3.3.1-5: RRC connection resume, network reject or release
The purpose of this procedure is to establish or resume an RRC connection. RRC connection establishment involves SRB1 (and SRB1bis for NB-IoT) establishment. The procedure is also used to transfer the initial NAS dedicated information/ message from the UE to E-UTRAN.

E-UTRAN applies the procedure as follows:

-
When establishing an RRC connection:
-
to establish SRB1 and, for NB-IoT, SRB1bis;
-
When resuming an RRC connection:
-
to restore the AS configuration from a stored context including resuming SRB(s) and DRB(s).
Next change

6.7.2
NB-IoT Message definitions

<Text omitted from start of section till first >
–
SystemInformationBlockType1-NB
The SystemInformationBlockType1-NB message 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-NB message
-- ASN1START
SystemInformationBlockType1-NB ::=
SEQUENCE {

hyperSFN-MSB-r13




BIT STRING (SIZE (8)),


cellAccessRelatedInfo-r13


SEQUENCE {



plmn-IdentityList-r13



PLMN-IdentityList-NB-r13,


trackingAreaCode-r13



TrackingAreaCode,



cellIdentity-r13




CellIdentity,



cellBarred-r13





ENUMERATED {barred, notBarred},



intraFreqReselection-r13


ENUMERATED {allowed, notAllowed}


},


cellSelectionInfo-r13



SEQUENCE {



q-RxLevMin-r13





Q-RxLevMin,



q-QualMin-r13





Q-QualMin-r9

},


p-Max-r13






P-Max




OPTIONAL,
-- Need OP


freqBandIndicator-r13



FreqBandIndicator-NB-r13,


freqBandInfo-r13




NS-PmaxList-NB-r13



OPTIONAL,
-- Need OR


multiBandInfoList-r13



MultiBandInfoList-NB-r13

OPTIONAL,
-- Need OR


downlinkBitmap-r13




DL-Bitmap-NB-r13 



OPTIONAL,
-- Need OP,



eutraControlRegionSize-r13


ENUMERATED {n1, n2, n3}


OPTIONAL,
-- Cond inband


nrs-CRS-PowerOffset-r13



ENUMERATED {dB-6,      dB-4dot77, dB-3,














dB-1dot77, dB0,       dB1,














dB1dot23,  dB2,       dB3,














dB4,       dB4dot23,  dB5,














dB6,       dB7,       dB8,














dB9}

OPTIONAL,
-- Cond inband-SamePCI

schedulingInfoList-r13



SchedulingInfoList-NB-r13,


si-WindowLength-r13




ENUMERATED {ms160,  ms320,  ms480,
ms640, 














ms960,
ms1280, ms1600, spare1},


si-RadioFrameOffset-r13



INTEGER (1..15)

OPTIONAL,
-- Need OP 


systemInfoValueTagList-r13


SystemInfoValueTagList-NB-r13
OPTIONAL,
-- Need OR

lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

PLMN-IdentityList-NB-r13 ::=

SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-NB-r13
PLMN-IdentityInfo-NB-r13 ::=

SEQUENCE {


plmn-Identity-r13





PLMN-Identity,


cellReservedForOperatorUse-r13


ENUMERATED {reserved, notReserved},


attachWithoutPDN-Connectivity-r13

ENUMERATED {true}
OPTIONAL
-- Need OP
}

SchedulingInfoList-NB-r13 ::= SEQUENCE (SIZE (1..maxSI-Message-NB-r13)) OF SchedulingInfo-NB-r13
SchedulingInfo-NB-r13::=

SEQUENCE {


si-Periodicity-r13



ENUMERATED {rf64, rf128, rf256, rf512,












rf1024, rf2048, rf4096, spare},


si-RepetitionPattern-r13


ENUMERATED {every2ndRF, every4thRF,  














every8thRF,  every16thRF},


sib-MappingInfo-r13



SIB-MappingInfo-NB-r13,


si-TB-r13


ENUMERATED {b56, b120, b208, b256, b328, b440, b552, b680}

}

SystemInfoValueTagList-NB-r13 ::= 
SEQUENCE (SIZE (1.. maxSI-Message-NB-r13)) OF











SystemInfoValueTagSI-r13

SIB-MappingInfo-NB-r13 ::= 


SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type-NB-r13

SIB-Type-NB-r13 ::=




ENUMERATED {











sibType3-NB-r13, sibType4-NB-r13, sibType5-NB-r13, 











sibType14-NB-r13, sibType16-NB-r13, spare3, spare2, spare1}
-- ASN1STOP

	SystemInformationBlockType1-NB field descriptions

	attachWithoutPDN-Connectivity

If present, the field indicates that attach without PDN connectivity as specified in TS 24.301 [35] is supported for this PLMN.

	cellBarred

Barred means the cell is barred, as defined in TS 36.304 [4].

	cellIdentity

Indicates the cell identity.

	cellReservedForOperatorUse

As defined in TS 36.304 [4].

	cellSelectionInfo

Cell selection information as specified in TS 36.304 [4].

	downlinkBitmap
NB-IoT downlink subframe configuration for downlink transmission.

 If the bitmap is not present, the UE shall assume that all subframes are valid (except for subframes carrying NPSS/NSSS/NPBCH/SIB1-NB) as specified in TS 36.213[23].

	eutraControlRegionSize

Indicates the control region size of the E-UTRA cell for the in-band operation mode. Unit is in number of OFDM symbols.

	freqBandIndicator
A list of as defined in TS 36.101 [42, table 6.2.4-1] for the frequency band in freqBandIndicator.

	freqBandInfo
A list of additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, table 6.2.4-1] for the frequency band in freqBandIndicator.

	hyperSFN-MSB
Indicates the 8 most significant bits of hyper-SFN. Together with hyperSFN-LSB in MIB-NB, the complete hyper-SFN is built up. hyper-SFN is incremented by one when the SFN wraps around.

	intraFreqReselection

Used to control cell reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 36.304 [4].

	multiBandInfoList

A list of additional frequency band indicators, additionalPmax and additionalSpectrumEmission values, as defined in TS 36.101 [42, table 5.5-1]. If the UE supports the frequency band in the freqBandIndicator IE it shall apply that frequency band. Otherwise, the UE shall apply the first listed band which it supports in the multiBandInfoList IE.

	nrs-CRS-PowerOffset

NRS power offset between NRS and E-UTRA CRS. Unit in dB. Default value of 0.

	plmn-IdentityList

List of PLMN identities. The first listed PLMN-Identity is the primary PLMN.

	p-Max

Value applicable for the cell. If absent the UE applies the maximum power according to the UE capability.

	q-QualMin

Parameter “Qqualmin” in TS 36.304 [4].

	q-RxLevMin

Parameter Qrxlevmin in TS 36.304 [4]. Actual value Qrxlevmin = IE value * 2 [dB].

	schedulingInfoList

Indicates additional scheduling information of SI messages.

	si-Periodicity

Periodicity of the SI-message in radio frames, such that rf256 denotes 256 radio frames, rf512 denotes 512 radio frames, and so on.

	si-RadioFrameOffset

Offset in number of radio frames to calculate the start of the SI window.

If the field is absent, no offset is applied.

	si-RepetitionPattern
Indicates the starting radio frames within the SI window used for SI message transmission. Value every2ndRF corresponds to every second radio frame, value every4thRF corresponds to every fourth radio frame and so on starting from the first radio frame of the SI window used for SI transmission.

	si-TB

This field indicates the transport block size in number of bits used to broadcast the SI message.

	si-WindowLength

Common SI scheduling window for all SIs. Unit in milliseconds, where ms160 denotes 160 milliseconds, ms320 denotes 320 milliseconds and so on.

	sib-MappingInfo

List of the SIBs mapped to this SystemInformation message.There is no mapping information of SIB2; it is always present in the first SystemInformation message listed in the schedulingInfoList list.

	systemInfoValueTagList
Indicates SI message specific value tags. It includes the same number of entries, and listed in the same order, as in SchedulingInfoList.

	systemInfoValueTagSI

SI message specific value tag as specified in Clause 5.2.1.3. Common for all SIBs within the SI message other than SIB14.

	trackingAreaCode

A trackingAreaCode that is common for all the PLMNs listed. 


	Conditional presence
	Explanation

	inband
	The field is mandatory present if IE operationModeInfo in MIB-NB is set to inband-SamePCI or inband-DifferentPCI. Otherwise the field is not present.

	inband-SamePCI
	The field is mandatory present, if IE operationModeInfo in MIB-NB is set to inband-SamePCI. Otherwise the field is not present.
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6.7.3.1
NB-IoT System information blocks

<Text omitted from start of section till first >
–
SystemInformationBlockType3-NB
The IE SystemInformationBlockType3-NB contains cell re-selection information common for intra-frequency, and inter-frequency cell re-selection as well as intra-frequency cell re-selection information other than neighbouring cell related.

SystemInformationBlockType3-NB information element
-- ASN1START
SystemInformationBlockType3-NB-r13 ::=
SEQUENCE {


cellReselectionInfoCommon-r13


SEQUENCE {



q-Hyst-r13







ENUMERATED {














dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,














dB12, dB14, dB16, dB18, dB20, dB22, dB24













}

},


cellReselectionServingFreqInfo-r13

SEQUENCE {



s-NonIntraSearch-r13




ReselectionThreshold


},


intraFreqCellReselectionInfo-r13

SEQUENCE {



q-RxLevMin-r13






Q-RxLevMin,



q-QualMin-r13






Q-QualMin-r9


OPTIONAL,
-- Need OP



p-Max-r13







P-Max




OPTIONAL,
-- Need OP



s-IntraSearchP-r13





ReselectionThreshold,



t-Reselection-r13





T-Reselection-NB-r13

},

freqBandInfo-r13





NS-PmaxList-NB-r13



OPTIONAL,
-- Need OR

 
multiBandInfoList-r13




SEQUENCE (SIZE (1..maxMultiBands)) OF 












NS-PmaxList-NB-r13


OPTIONAL,
-- Need OR


lateNonCriticalExtension




OCTET STRING



OPTIONAL,


...

}

-- ASN1STOP
	SystemInformationBlockType3-NB field descriptions

	multiBandInfoList

A list of additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, table 6.2.4-1] applicable for the intra-frequency neighbouring NB-IoT cells if the UE selects the frequency band from freqBandIndicator in SystemInformationBlockType1-NB.

	p-Max

Value applicable for the intra-frequency neighbouring E-UTRA cells. If absent the UE applies the maximum power according to the UE capability.

	q-Hyst

Parameter Qhyst in 36.304 [4], Value in dB. Value dB1 corresponds to 1 dB, dB2 corresponds to 2 dB and so on.

	q-QualMin

Parameter “Qqualmin” in TS 36.304 [4], applicable for intra-frequency neighbour cells. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin.

	q-RxLevMin

Parameter “Qrxlevmin” in TS 36.304 [4], applicable for intra-frequency neighbour cells.

	s-IntraSearchP

Parameter “SIntraSearchP” in TS 36.304 [4].

	s-NonIntraSearch

Parameter “SnonIntraSearchP” in TS 36.304 [4].

	t-Reselection

Parameter “TreselectionNB-IoT_Intra” in TS 36.304 [4].
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6.7.3.2
NB-IoT Radio resource control information elements

–
CarrierConfigDedicated-NB
The IE CarrierConfigDedicated-NB is used to specify a non-anchor carrier in NB-IoT.

CarrierConfigDedicated-NB information elements
-- ASN1START
CarrierConfigDedicated-NB-r13 ::=

SEQUENCE {


dl-CarrierConfig-r13

DL-CarrierConfigDedicated-NB-r13,


ul-CarrierConfig-r13

UL-CarrierConfigDedicated-NB-r13
}

DL-CarrierConfigDedicated-NB-r13 ::=
SEQUENCE {

dl-CarrierFreq-r13





CarrierFreq-NB-r13,


downlinkBitmapNonAnchor-r13



CHOICE {



useNoBitmap-r13






NULL,



useAnchorBitmap-r13





NULL,



explicitBitmapConfiguration-r13


DL-Bitmap-NB-r13,



spare








NULL


}

OPTIONAL,
 -- Need ON


dl-GapNonAnchor-r13





CHOICE {



useNoGap-r13






NULL,



useAnchorGapConfig-r13




NULL,



explicitGapConfiguration-r13


DL-GapConfig-NB-r13,



spare








NULL


}

OPTIONAL,
 -- Need ON


inbandCarrierInfo-r13


SEQUENCE {


samePCI-Indicator-r13


CHOICE
{




samePCI-r13





SEQUENCE {




indexToMidPRB-r13



INTEGER (-55..54) 




},




differentPCI-r13



SEQUENCE {




eutra-NumCRS-Ports-r13


ENUMERATED {same, four}



}



} 






OPTIONAL,

-- Cond anchor-guardband


eutraControlRegionSize-r13


ENUMERATED {n1, n2, n3}


}







OPTIONAL,

-- Cond non-anchor-inband


...

}

UL-CarrierConfigDedicated-NB-r13 ::=
SEQUENCE {

ul-CarrierFreq-r13


CarrierFreq-NB-r13

OPTIONAL,
-- Need OP


...

}

-- ASN1STOP
	CarrierConfigDedicated-NB field descriptions

	dl-CarrierConfig
Donwlink Carrier different form the anchor carrier used for all unicast transmissions . If absent, the downlink carrier is the downlink anchor carrier.

	dl-CarrierFreq
DL carrier frequency. The downlink carrier is not in a E-UTRA PRB which contains E-UTRA PSS/SSS/PBCH.

	dl-GapNonAnchor
Downlink transmission gap configuration for the non-anchor carrier, see TS 36.211 [21] and TS 36.213 [23].

	downlinkBitmapNonAnchor
NB-IoT downlink subframe configuration for downlink transmission on the non-anchor carrier.

	eutraControlRegionSize

Indicates the control region size of the E-UTRA cell for the in-band operation mode. Unit is in number of OFDM symbols. If operationModeInfo in MIB-NB is set to inband-SamePCI or inband-DifferentPCI, it should be set to the value broadcast in SIB1-NB.

	eutra-NumCRS-Ports

Number of E-UTRA CRS antenna ports, either the same number of ports as NRS or 4 antenna ports. See TS 36.211 [21], TS 36.212 [22], and TS 36.213 [23].

	inbandCarrierInfo

Provides the configuration of a non-anchor inband carrier. If absent, the configuration of the anchor carrier applies.

	indexToMidPRB
The PRB index is signaled by offset from the middle of the EUTRA system.

	samePCI-Indicator

This parameter specifies whether the non-anchor carrier reuses the same PCI as the EUTRA carrier.

	ul-CarrierConfig

If absent, the uplink carrier is the uplink anchor carrier.

	ul-CarrierFreq

UL carrier frequency if absent, the same TX-RX frequency separation as for the anchor carrier applies.


	Conditional presence
	Explanation

	non-anchor-inband
	The field is optionally present, need OP, if the non-anchor carrier is an inband carrier; otherwise it is not present.

	anchor-guardband
	The field is mandatory present, if operationModeInfo is set to guardband in the MIB; otherwise it is not present.


<Text omitted till upto next change in this section>.
–
PhysicalConfigDedicated-NB
The IE PhysicalConfigDedicated-NB is used to specify the UE specific physical channel configuration.

PhysicalConfigDedicated-NB information element
-- ASN1START
PhysicalConfigDedicated-NB-r13 ::=
SEQUENCE {


carrierConfigDedicated-r13


CarrierConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


npdcch-ConfigDedicated-r13


NPDCCH-ConfigDedicated-NB-r13

OPTIONAL,
-- Need ON

npusch-ConfigDedicated-r13


NPUSCH-ConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


uplinkPowerControlDedicated-r13

UplinkPowerControlDedicated-NB-r13 
OPTIONAL,
-- Need ON


...
}

-- ASN1STOP
	PhysicalConfigDedicated-NB field descriptions

	carrierConfigDedicated

Carrier different from the anchor carrier (on which the UE has received NPSS/SSS, NPBCH and SIB transmissions) to be used for all unicast transmissions.

	npdcch-ConfigDedicated

NPDCCH configuration.

	npusch-ConfigDedicated

UL unicast configuration.

	uplink-PowerControlDedicated
UL power control parameter
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