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------------------------------------------------1st 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

AILC
Assistance Information bit for Local Cache

AM
Acknowledged Mode

ANDSF
Access Network Discovery and Selection Function

ARQ
Automatic Repeat Request

AS
Access Stratum

ASN.1
Abstract Syntax Notation One

AUL
Autonomous Uplink

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

CBR
Channel Busy Ratio

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

CP-EDT
Control Plane EDT

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

DCN
Dedicated Core Networks

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

EDT
Early Data Transmission

EHPLMN
Equivalent Home Public Land Mobile Network

eIMTA
Enhanced Interference Management and Traffic Adaptation

ENB
Evolved Node B

EN-DC
E-UTRA NR Dual Connectivity with E-UTRAN connected to EPC

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-UTRA/5GC
E-UTRA connected to 5GC

E-UTRA/EPC
E-UTRA connected to EPC

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

HSDN
High Speed Dedicated Network

H-SFN
Hyper SFN

IAB
Integrated Access and Backhaul
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

MCOT
Maximum Channel Occupancy Time

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

MR-DC
Multi-Radio Dual Connectivity

MRO
Mobility Robustness Optimisation

MSI
MCH Scheduling Information

MT
Mobile Terminating

MTSI
Multimedia Telephony Service for IMS

MUST
MultiUser Superposition Transmission
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

NE-DC
NR E-UTRA Dual Connectivity

(NG)EN-DC
E-UTRA NR Dual Connectivity (i.e. covering both EN-DC and NGEN-DC)

NGEN-DC
E-UTRA NR Dual Connectivity with E-UTRAN connected to 5GC

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

NR
NR Radio Access

NRS
Narrowband Reference Signal

NSSAI
Network Slice Selection Assistance Information

NSSS
Narrowband Secondary Synchronization Signal

OS
OFDM Symbol

P2X
Pedestrian-to-Everything

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

PMK
Pairwise Master Key

PO
Paging Occasion

posSIB
Positioning SIB

ProSe
Proximity based Services

PS
Public Safety (in context of sidelink), Packet Switched (otherwise)

PSCell
Primary Secondary Cell

PSK
Pre-Shared Key

PTAG
Primary Timing Advance Group

PUCCH
Physical Uplink Control Channel

QCI
QoS Class Identifier

QoE
Quality of Experience

QoS
Quality of Service

RACH
Random Access CHannel

RAI
Release Assistance Indication

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

RNA
RAN-based Notification Area

RNAU
RAN-based Notification Area Update

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

RSS
Resynchronisation signal

RSSI
Received Signal Strength Indicator

SAE
System Architecture Evolution

SAP
Service Access Point

SBAS
Satellite Based Augmentation System

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

SPDCCH
Short PDCCH

SPS
Semi-Persistent Scheduling

SPT
Short Processing Time

SPUCCH
Short PUCCH

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

STTI
Short TTI

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

TTI
Transmission Time Interval

TTT
Time To Trigger

UDC
Uplink Data Compression

UE
User Equipment

UICC
Universal Integrated Circuit Card

UL
Uplink

UL-SCH
Uplink Shared Channel

UM
Unacknowledged Mode

UP
User Plane

UP-EDT
User Plane EDT

UTC
Coordinated Universal Time

UTRAN
Universal Terrestrial Radio Access Network

V2X
Vehicle-to-Everything

VoLTE
Voice over Long Term Evolution

WLAN
Wireless Local Area Network

WT
WLAN Termination

WUS
Wake-up Signal

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

------------------------------------------------2st Change -----------------------------------------------------
5.3.3.4a
Reception of the RRCConnectionResume by the UE

The UE shall:

1>
stop timer T300;

1>
if T309 is running:

2>
stop timer T309 for all access categories;

2>
perform the actions as specified in 5.3.16.4.

1>
stop T380 if running;

1>
except if the RRCConnectionResume is received in response to an RRCConnectionResumeRequest for EDT:

2>
if resuming an RRC connection from a suspended RRC connection:

3>
restore the PDCP state and re-establish PDCP entities for SRB2, if configured with E-UTRA PDCP, and for all DRBs that are configured with E-UTRA PDCP;

3>
if drb-ContinueROHC is included:

4>
indicate to lower layers that stored UE AS context is used and that drb-ContinueROHC is configured;

4>
continue the header compression protocol context for the DRBs configured with the header compression protocol;

3>
else:

4>
indicate to lower layers that stored UE AS context is used;

4>
reset the header compression protocol context for the DRBs configured with the header compression protocol;

3>
discard the stored UE AS context and resumeIdentity;

2>
else if the RRCConnectionResume message includes the fullConfig (for resuming an RRC connection from RRC_INACTIVE):

3>
perform the radio configuration procedure as specified in 5.3.5.8;

2>
else (for resuming an RRC connection from RRC_INACTIVE):

3>
restore the physical layer configuration, the MAC configuration, the RLC configuration and the PDCP configuration from the stored UE Inactive AS context;

3>
discard the stored UE Inactive AS context;

3>
release the rrc-InactiveConfig, except ran-NotificationAreaInfo;

1>
else:

2>
discard the stored UE AS context and resumeIdentity;

1>
perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;

NOTE 1:
When performing the radio resource configuration procedure, for the physical layer configuration and the MAC Main configuration, the restored RRC configuration from the stored UE AS context is used as basis for the reconfiguration.

1>
if the received RRCConnectionResume message includes the sk-Counter:

2>
perform key update procedure as specified in TS 38.331 [82], clause 5.3.5.8;

1>
if the received RRCConnectionResume message includes the nr-RadioBearerConfig1:

2>
perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6;

1>
if the received RRCConnectionResume message includes the nr-RadioBearerConfig2:

2>
perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6;

1>
except if the RRCConnectionResume is received in response to an RRCConnectionResumeRequest for EDT:

2>
resume SRB2 and all DRBs, if any, including RBs configured with NR PDCP;

1>
if stored, discard the cell reselection priority information provided by the idleModeMobilityControlInfo or inherited from another RAT;

1>
if stored, discard the dedicated offset provided by the redirectedCarrierOffsetDedicated;

1>
if the RRCConnectionResume message includes the measConfig:

2>
perform the measurement configuration procedure as specified in 5.5.2;

1>
if T302 is running:

2>
stop timer T302;

2>
if the UE is connected to 5GC:

3>
perform the actions as specified in 5.3.16.4;

1>
stop timer T303, if running;

1>
stop timer T305, if running;

1>
stop timer T306, if running;

1>
stop timer T308, if running;

1>
perform the actions as specified in 5.3.3.7;

1>
stop timer T320, if running;

1>
stop timer T350, if running;

1>
perform the actions as specified in 5.6.12.4;

1>
stop timer T360, if running;

1>
stop timer T322, if running;
1>
if the RRCConnectionResume is received in response to an RRCConnectionResumeRequest for EDT or an RRCConnectionResumeRequest from RRC_INACTIVE:

2>
ignore the nextHopChainingCount value indicated in the RRCConnectionResume message;

1>
else:

2>
if resuming an RRC connection from a suspended RRC connection:

3>
update the KeNB key based on the KASME key to which the current KeNB is associated, using the nextHopChainingCount value indicated in the RRCConnectionResume message, as specified in TS 33.401 [32];

3>
store the nextHopChainingCount value;

3>
derive the KRRCint key associated with the previously configured integrity algorithm, as specified in TS 33.401 [32];

3>
request lower layers to verify the integrity protection of the RRCConnectionResume message, using the previously configured algorithm and the KRRCint key;

3>
if the integrity protection check of the RRCConnectionResume message fails:

4>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other', upon which the procedure ends;

3>
derive the KRRCenc key and the KUPenc key associated with the previously configured ciphering algorithm, as specified in TS 33.401 [32];

3>
configure lower layers to resume integrity protection using the previously configured algorithm and the KRRCint key immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the UE;

3>
configure lower layers to resume ciphering and to apply the ciphering algorithm, the KRRCenc key and the KUPenc key, i.e. the ciphering configuration shall be applied to all subsequent messages received and sent by the UE;

1>
enter RRC_CONNECTED;

1>
indicate to upper layers that the suspended RRC connection has been resumed;

1>
stop the cell re-selection procedure;

1>
consider the current cell to be the PCell;

1>
set the content of RRCConnectionResumeComplete message as follows:

2>
set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35] for E-UTRA/EPC and TS 24.501 [95] for E-UTRA/5GC) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1;

2>
set the dedicatedInfoNAS to include the information received from upper layers;

2>
except for NB-IoT:

3>
if resuming an RRC connection from a suspended RRC connection:

4>
if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:

5>
include rlf-InfoAvailable;

4>
if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

5>
include logMeasAvailableMBSFN;

4>
else if the UE has logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

5>
include logMeasAvailable;

4>
if the UE has Bluetooth logged measurements available and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

5>
include logMeasAvailableBT;

4>
if the UE has WLAN logged measurements available and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

5>
include logMeasAvailableWLAN;

4>
if the UE has connection establishment failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

5>
include connEstFailInfoAvailable;

4>
include the mobilityState and set it to the mobility state (as specified in TS 36.304 [4]) of the UE just prior to entering RRC_CONNECTED state;

4>
stop T331, if running;

4>
if the UE has flight path information available:

5>
include flightPathInfoAvailable;

3>
if the UE supports storage of mobility history information and the UE has mobility history information available in VarMobilityHistoryReport:

4>
include mobilityHistoryAvail;

3>
if the SIB2 contains idleModeMeasurements, and the UE has IDLE mode measurement information available in VarMeasIdleReport:

4>
include the idleMeasAvailable;
2>
for NB-IoT:

3>
if the UE supports serving cell idle mode measurements reporting and servingCellMeasInfo is present in SystemInformationBlockType2-NB:

4>
set the measResultServCell to include the measurements of the serving cell;

 NOTE 2:
The UE includes the latest results of the serving cell measurements as used for cell selection/ reselection evaluation, which are performed in accordance with the performance requirements as specified in TS 36.133 [16].
     2>  for IAB:
           3> if connecting as an IAB-node:
                4> include the iab-NodeIndication;
1>
submit the RRCConnectionResumeComplete message to lower layers for transmission;

1>
the procedure ends.

------------------------------------------------3st Change -----------------------------------------------------
5.6
Other

5.6.xx
UL F1AP transfer for IAB
5.6.xx.1
General
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Figure 5.6.xx.1-1: UL F1AP transfer IAB
The purpose of this procedure is to transfer F1AP messages from the IAB-MT to E-UTRAN.

5.6.xx.2
Initiation

An IAB-MT in EN-DC initiates the UL F1AP transfer procedure when there is a need to transfer F1AP messages over MCG, e.g. when detecting SCG RLF.

5.6.xx.3
Actions related to transmission of UL-F1AP-TransferIAB message

When triggered to send a UL-F1AP-TransferIAB message in accordance with sub-clause 5.6.xx.2, the IAB-MT shall set the contents of the UL-F1AP-TransferIAB message as follows:

1>
set the ul_F1AP-Transfer to include a NR RRC container which carries the F1AP message to be transferred;
1>
submit the UL-F1AP-TransferIAB message to lower layers via SRB1 or SRB2 according to the F1AP message type, upon which the procedure ends;
5.6.xy
DL F1AP transfer for IAB
5.6.xy.1
General


[image: image2.emf] 
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Figure 5.6.xy.1-1: DL F1AP transfer IAB
The purpose of this procedure is to transfer F1AP messages from E-UTRAN to an IAB-MT in EN-DC.
5.6.xy.2
Initiation

E-UTRAN initiates the DL F1AP transfer procedure when it receives F1AP message from X2 interface. 
5.6.xy.3
Reception of the DL-F1AP-TransferIAB by the IAB-MT
Upon receiving DL-F1AP-TransferIAB message, the IAB-node shall:

1>
deliver the dl-F1AP-Transfer to NR RRC layer.
------------------------------------------------4st Change -----------------------------------------------------
6.2
RRC messages

NOTE:
The messages included in this clause reflect the current status of the discussions. Additional messages may be included at a later stage.

6.2.1
General message structure

------------------------------------------

Skip to next change

------------------------------------------
–
DL-DCCH-Message
The DL-DCCH-Message class is the set of RRC messages that may be sent from the E‑UTRAN to the UE or from the E-UTRAN to the RN on the downlink DCCH logical channel.

-- ASN1START

DL-DCCH-Message ::= SEQUENCE {


message




DL-DCCH-MessageType

}

DL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



csfbParametersResponseCDMA2000


CSFBParametersResponseCDMA2000,



dlInformationTransfer




DLInformationTransfer,



handoverFromEUTRAPreparationRequest

HandoverFromEUTRAPreparationRequest,



mobilityFromEUTRACommand



MobilityFromEUTRACommand,



rrcConnectionReconfiguration


RRCConnectionReconfiguration,



rrcConnectionRelease




RRCConnectionRelease,



securityModeCommand





SecurityModeCommand,



ueCapabilityEnquiry





UECapabilityEnquiry,



counterCheck






CounterCheck,



ueInformationRequest-r9




UEInformationRequest-r9,



loggedMeasurementConfiguration-r10

LoggedMeasurementConfiguration-r10,



rnReconfiguration-r10




RNReconfiguration-r10,



rrcConnectionResume-r13




RRCConnectionResume-r13,



dlF1APTransferIAB-r16


DLF1APTransferIAB-r16, 


spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
UL-CCCH-Message
The UL-CCCH-Message class is the set of RRC messages that may be sent from the UE to the E‑UTRAN on the uplink CCCH logical channel.

-- ASN1START

UL-CCCH-Message ::= SEQUENCE {


message




UL-CCCH-MessageType

}

UL-CCCH-MessageType ::= CHOICE {


c1





CHOICE {



rrcConnectionReestablishmentRequest

RRCConnectionReestablishmentRequest,



rrcConnectionRequest




RRCConnectionRequest


},


messageClassExtension
CHOICE {



c2





CHOICE {




rrcConnectionResumeRequest-r13

RRCConnectionResumeRequest-r13



},



messageClassExtensionFuture-r13
CHOICE {




c3





CHOICE {





rrcEarlyDataRequest-r15


RRCEarlyDataRequest-r15,





spare3
NULL, spare2
NULL, spare1
NULL




},




messageClassExtensionFuture-r15

SEQUENCE {}



}


}

}

-- ASN1STOP

–
UL-DCCH-Message
The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the E‑UTRAN or from the RN to the E-UTRAN on the uplink DCCH logical channel.

-- ASN1START

UL-DCCH-Message ::= SEQUENCE {


message


UL-DCCH-MessageType

}

UL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



csfbParametersRequestCDMA2000



CSFBParametersRequestCDMA2000,



measurementReport






MeasurementReport,



rrcConnectionReconfigurationComplete

RRCConnectionReconfigurationComplete,



rrcConnectionReestablishmentComplete

RRCConnectionReestablishmentComplete,



rrcConnectionSetupComplete




RRCConnectionSetupComplete,



securityModeComplete





SecurityModeComplete,



securityModeFailure






SecurityModeFailure,



ueCapabilityInformation





UECapabilityInformation,



ulHandoverPreparationTransfer



ULHandoverPreparationTransfer,



ulInformationTransfer





ULInformationTransfer,



counterCheckResponse





CounterCheckResponse,



ueInformationResponse-r9




UEInformationResponse-r9,



proximityIndication-r9





ProximityIndication-r9,



rnReconfigurationComplete-r10



RNReconfigurationComplete-r10,



mbmsCountingResponse-r10




MBMSCountingResponse-r10,



interFreqRSTDMeasurementIndication-r10

InterFreqRSTDMeasurementIndication-r10


},


messageClassExtension
CHOICE {



c2






CHOICE {




ueAssistanceInformation-r11


UEAssistanceInformation-r11,




inDeviceCoexIndication-r11


InDeviceCoexIndication-r11,




mbmsInterestIndication-r11


MBMSInterestIndication-r11,




scgFailureInformation-r12


SCGFailureInformation-r12,




sidelinkUEInformation-r12


SidelinkUEInformation-r12,




wlanConnectionStatusReport-r13

WLANConnectionStatusReport-r13,




rrcConnectionResumeComplete-r13

RRCConnectionResumeComplete-r13,




ulInformationTransferMRDC-r15

ULInformationTransferMRDC-r15,




scgFailureInformationNR-r15


SCGFailureInformationNR-r15,




measReportAppLayer-r15



MeasReportAppLayer-r15,




failureInformation-r15



FailureInformation-r15,




ulF1APTransferIAB-r16

ULF1APTransferIAB-r16, 



spare4 NULL, spare3 NULL, spare2 NULL, spare1 NULL



},



messageClassExtensionFuture-r11
SEQUENCE {}


}

}

-- ASN1STOP

------------------------------------------------5st Change -----------------------------------------------------
6.2.2
Message definitions
------------------------------------------

Skip to next change

------------------------------------------
–
DL-F1AP-TransferIAB
The DL-F1AP-TransferIAB message is used for the downlink transfer of F1AP messages.

Signalling radio bearer: SRB2 or SRB1 (SRB2 is used for UE-associated F1AP messages which contain NR SRB2 messages, and SRB1 is used for non UE-associated F1AP message and UE-associated F1AP messages which contain NR non-SRB2 messages).

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to IAB-MT
DL-F1AP-TransferIAB message
-- ASN1START

DL-F1AP-TransferIAB-r16 ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




dl-F1AP-TransferIAB-r16



DL-F1AP-TransferIAB-r16-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

DL-F1AP-TransferIAB-r16-IEs ::=
SEQUENCE {


dl-F1AP-Transfer




OCTET STRING                    OPTIONAL,  -- Need ON

lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	DL-F1AP-TransferIAB field descriptions

	dl-F1AP-Transfer
This field is used to transfer a NR RRC container which includes an F1AP message.


–
DLInformationTransfer
The DLInformationTransfer message is used for the downlink transfer of NAS, non-3GPP dedicated information or time reference information.

NOTE:
The UE may use the time reference information provided in the timeReferenceInfo IE for numerous purposes, possibly involving upper layers e.g. to synchronise the UE clock.
Signalling radio bearer: SRB2 or SRB1. If only timeReferenceInfo is included in the message, SRB1 is used. Otherwise, SRB1 is used only if SRB2 not established yet, and if SRB2 is suspended, E-UTRAN does not send this message until SRB2 is resumed.

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

DLInformationTransfer message
-- ASN1START

DLInformationTransfer ::=


SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




dlInformationTransfer-r8


DLInformationTransfer-r8-IEs,




dlInformationTransfer-r15


DLInformationTransfer-r15-IEs,




spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

DLInformationTransfer-r8-IEs ::=
SEQUENCE {


dedicatedInfoType




CHOICE {



dedicatedInfoNAS




DedicatedInfoNAS,



dedicatedInfoCDMA2000-1XRTT


DedicatedInfoCDMA2000,



dedicatedInfoCDMA2000-HRPD


DedicatedInfoCDMA2000


},


nonCriticalExtension



DLInformationTransfer-v8a0-IEs

OPTIONAL

}

DLInformationTransfer-v8a0-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

DLInformationTransfer-r15-IEs ::=
SEQUENCE {


dedicatedInfoType-r15



CHOICE {



dedicatedInfoNAS-r15



DedicatedInfoNAS,



dedicatedInfoCDMA2000-1XRTT-r15

DedicatedInfoCDMA2000,



dedicatedInfoCDMA2000-HRPD-r15

DedicatedInfoCDMA2000


}

















OPTIONAL,
-- Need ON


timeReferenceInfo-r15



TimeReferenceInfo-r15



OPTIONAL,
-- Need ON


nonCriticalExtension



DLInformationTransfer-v8a0-IEs

OPTIONAL

}

-- ASN1STOP

------------------------------------------

Skip to next change

------------------------------------------
–
RRCConnectionSetupComplete
The RRCConnectionSetupComplete message is used to confirm the successful completion of an RRC connection establishment.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionSetupComplete message
-- ASN1START

RRCConnectionSetupComplete ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionSetupComplete-r8

RRCConnectionSetupComplete-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionSetupComplete-r8-IEs ::= SEQUENCE {


selectedPLMN-Identity



INTEGER (1..maxPLMN-r11),


registeredMME





RegisteredMME





OPTIONAL,


dedicatedInfoNAS




DedicatedInfoNAS,


nonCriticalExtension



RRCConnectionSetupComplete-v8a0-IEs
OPTIONAL

}

RRCConnectionSetupComplete-v8a0-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1020-IEs
OPTIONAL

}

RRCConnectionSetupComplete-v1020-IEs ::= SEQUENCE {


gummei-Type-r10





ENUMERATED {native, mapped}



OPTIONAL,


rlf-InfoAvailable-r10



ENUMERATED {true}





OPTIONAL,


logMeasAvailable-r10



ENUMERATED {true}





OPTIONAL,


rn-SubframeConfigReq-r10


ENUMERATED {required, notRequired}

OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1130-IEs
OPTIONAL

}

RRCConnectionSetupComplete-v1130-IEs ::= SEQUENCE {


connEstFailInfoAvailable-r11

ENUMERATED {true}



OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1250-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1250-IEs ::= SEQUENCE {


mobilityState-r12




ENUMERATED {normal, medium, high, spare}
OPTIONAL,


mobilityHistoryAvail-r12


ENUMERATED {true}






OPTIONAL,


logMeasAvailableMBSFN-r12


ENUMERATED {true}






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1320-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1320-IEs ::= SEQUENCE {


ce-ModeB-r13





ENUMERATED {supported}





OPTIONAL,


s-TMSI-r13






S-TMSI









OPTIONAL,


attachWithoutPDN-Connectivity-r13
ENUMERATED {true}






OPTIONAL,


up-CIoT-EPS-Optimisation-r13

ENUMERATED {true}






OPTIONAL,


cp-CIoT-EPS-Optimisation-r13

ENUMERATED {true}






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1330-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1330-IEs ::= SEQUENCE {


ue-CE-NeedULGaps-r13



ENUMERATED {true}






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1430-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1430-IEs ::= SEQUENCE {


dcn-ID-r14






INTEGER (0..65535)






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1530-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1530-IEs ::= SEQUENCE {


logMeasAvailableBT-r15



ENUMERATED {true}





OPTIONAL,


logMeasAvailableWLAN-r15


ENUMERATED {true}





OPTIONAL,


idleMeasAvailable-r15



ENUMERATED {true}





OPTIONAL,


flightPathInfoAvailable-r15


ENUMERATED {true}





OPTIONAL,


connectTo5GC-r15




ENUMERATED {true}





OPTIONAL,


registeredAMF-r15




RegisteredAMF-r15





OPTIONAL,


s-NSSAI-list-r15




SEQUENCE(SIZE (1..maxNrofS-NSSAI-r15)) OF S-NSSAI-r15 OPTIONAL,


ng-5G-S-TMSI-Bits-r15



CHOICE {



ng-5G-S-TMSI-r15




NG-5G-S-TMSI-r15,



ng-5G-S-TMSI-Part2-r15



BIT STRING (SIZE (8))


}


















OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1540-IEs
OPTIONAL

}
RRCConnectionSetupComplete-v1540-IEs ::= SEQUENCE {


gummei-Type-v1540




ENUMERATED {mappedFrom5G}

OPTIONAL,


guami-Type-r15





ENUMERATED {native, mapped}

OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v16xy-IEs
OPTIONAL

}
RRCConnectionSetupComplete-v16xy-IEs ::= SEQUENCE {


iab-NodeIndication-r16 




ENUMERATED {true}



OPTIONAL,

nonCriticalExtension





SEQUENCE {}





OPTIONAL
}
RegisteredMME ::=




SEQUENCE {


plmn-Identity





PLMN-Identity





OPTIONAL,


mmegi







BIT STRING (SIZE (16)),


mmec







MMEC

}

RegisteredAMF-r15
::=



SEQUENCE {


plmn-Identity-r15




PLMN-Identity





OPTIONAL,


amf-Identifier-r15




AMF-Identifier-r15

}

-- ASN1STOP

	RRCConnectionSetupComplete field descriptions

	attachWithoutPDN-Connectivity

This field is used to indicate that the UE performs an Attach without PDN connectivity procedure, as indicated by the upper layers and specified in TS 24.301 [35].

	cp-CIoT-EPS-Optimisation
This field is included when the UE supports the Control plane CIoT EPS Optimisation, as indicated by the upper layers, see TS 24.301 [35].

	ce-ModeB

Indicates whether the UE supports operation in CE mode B, as specified in TS 36.306 [5].

	connectTo5GC

This field is not used in the specification. It shall not be sent by the UE.

	dcn-ID

The Dedicated Core Network Identity, see TS 23.401 [41].

	guami-Type

This field is used to indicate whether the GUAMI included is native (derived from native 5G-GUTI) or mapped (from EPS, derived from EPS GUTI) as specified in TS 24.501 [95].

	gummei-Type

This field is used to indicate whether the GUMMEI included is native (assigned by EPC) or mapped. The value native indicates the GUMMEI is native, mapped indicates the GUMMEI is mapped from 2G/3G identifiers, and mappedFrom5G indicates the GUMMEI is mapped from 5G identifiers. A UE that sets gummei-Type-v1540 to mappedFrom5G shall also include gummei-Type-r10 and set it to native.

	iab-NodeIndication

This fields is used to indicate that the connection is being established by an IAB-node.

	idleMeasAvailable

Indication that the UE has idle mode measurement report available.

	mmegi

Provides the Group Identity of the registered MME within the PLMN, as provided by upper layers, see TS 23.003 [27].

	mobilityState

This field indicates the UE mobility state (as defined in TS 36.304 [4], clause 5.2.4.3) just prior to UE going into RRC_CONNECTED state. The UE indicates the value of medium and high when being in Medium-mobility and High-mobility states respectively. Otherwise the UE indicates the value normal.

	ng-5G-S-TMSI-Part2
The leftmost 8 bits of 5G-S-TMSI.

	registeredAMF
This field is used to transfer the GUAMI of the AMF where the UE is registered, as provided by upper layers, see TS 23.003 [27].

	registeredMME

This field is used to transfer the GUMMEI of the MME where the UE is registered, as provided by upper layers.

	rn-SubframeConfigReq

If present, this field indicates that the connection establishment is for an RN and whether a subframe configuration is requested or not.

	selectedPLMN-Identity

Index of the PLMN selected by the UE from the plmn-IdentityList fields included in SIB1. 1 if the 1st PLMN is selected from the 1st plmn-IdentityList included in SIB1, 2 if the 2nd PLMN is selected from the same plmn-IdentityList, or when no more PLMN are present within the same plmn-IdentityList, then the PLMN listed 1st in the subsequent plmn-IdentityList within the same SIB1 and so on.

	s-NSSAI-List

This field is a list of S-NSSAI as indicated by the upper layers. The UE can report up to eight S-NSSAI per NSSAI, see TS 23.003 [27].

	ue-CE-NeedULGaps

Indicates whether the UE needs uplink gaps during continuous uplink transmission in FDD as specified in TS 36.211 [21] and TS 36.306 [5].

	up-CIoT-EPS-Optimisation
This field is included when the UE supports the User plane CIoT EPS Optimisation, as indicated by the upper layers, see TS 24.301 [35].


------------------------------------------

Skip to next change

------------------------------------------
–
SystemInformationBlockType1
SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. SystemInformationBlockType1-BR uses the same structure as SystemInformationBlockType1.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channels: BCCH and BR-BCCH

Direction: E‑UTRAN to UE

SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1-BR-r13 ::=
SystemInformationBlockType1

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





CSG-Identity


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




FreqBandIndicator,


schedulingInfoList




SchedulingInfoList,


tdd-Config






TDD-Config




OPTIONAL,
-- Cond TDD


si-WindowLength





ENUMERATED {












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












ms40},


systemInfoValueTag




INTEGER (0..31),


nonCriticalExtension



SystemInformationBlockType1-v890-IEs
OPTIONAL

}

SystemInformationBlockType1-v890-IEs::=
SEQUENCE {


lateNonCriticalExtension


OCTET STRING (CONTAINING SystemInformationBlockType1-v8h0-IEs)


OPTIONAL,


nonCriticalExtension



SystemInformationBlockType1-v920-IEs
OPTIONAL

}

-- Late non critical extensions

SystemInformationBlockType1-v8h0-IEs ::=
SEQUENCE {


multiBandInfoList




MultiBandInfoList

OPTIONAL,
-- Need OR


nonCriticalExtension



SystemInformationBlockType1-v9e0-IEs
OPTIONAL

}

SystemInformationBlockType1-v9e0-IEs ::= SEQUENCE {


freqBandIndicator-v9e0



FreqBandIndicator-v9e0

OPTIONAL,
-- Cond FBI-max


multiBandInfoList-v9e0



MultiBandInfoList-v9e0

OPTIONAL,
-- Cond mFBI-max


nonCriticalExtension



SystemInformationBlockType1-v10j0-IEs
OPTIONAL

}

SystemInformationBlockType1-v10j0-IEs ::= SEQUENCE {


freqBandInfo-r10




NS-PmaxList-r10



OPTIONAL,
-- Need OR


multiBandInfoList-v10j0



MultiBandInfoList-v10j0

OPTIONAL,
-- Need OR


nonCriticalExtension



SystemInformationBlockType1-v10l0-IEs




OPTIONAL

}

SystemInformationBlockType1-v10l0-IEs ::= SEQUENCE {


freqBandInfo-v10l0




NS-PmaxList-v10l0


OPTIONAL,
-- Need OR


multiBandInfoList-v10l0



MultiBandInfoList-v10l0

OPTIONAL,
-- Need OR


nonCriticalExtension



SEQUENCE {}




OPTIONAL

}

-- Regular non critical extensions

SystemInformationBlockType1-v920-IEs ::=
SEQUENCE {


ims-EmergencySupport-r9



ENUMERATED {true}


OPTIONAL,
-- Need OR


cellSelectionInfo-v920



CellSelectionInfo-v920

OPTIONAL,
-- Cond RSRQ


nonCriticalExtension



SystemInformationBlockType1-v1130-IEs
OPTIONAL

}

SystemInformationBlockType1-v1130-IEs ::=
SEQUENCE {


tdd-Config-v1130



TDD-Config-v1130


OPTIONAL,
-- Cond TDD-OR


cellSelectionInfo-v1130


CellSelectionInfo-v1130

OPTIONAL,
-- Cond WB-RSRQ


nonCriticalExtension


SystemInformationBlockType1-v1250-IEs
OPTIONAL

}

SystemInformationBlockType1-v1250-IEs ::=
SEQUENCE {


cellAccessRelatedInfo-v1250




SEQUENCE {



category0Allowed-r12





ENUMERATED {true}

OPTIONAL
-- Need OP


},


cellSelectionInfo-v1250




CellSelectionInfo-v1250

OPTIONAL,
-- Cond RSRQ2


freqBandIndicatorPriority-r12


ENUMERATED {true}


OPTIONAL,
-- Cond mFBI


nonCriticalExtension


SystemInformationBlockType1-v1310-IEs
OPTIONAL





}

SystemInformationBlockType1-v1310-IEs ::=
SEQUENCE {


hyperSFN-r13







BIT STRING (SIZE (10))

OPTIONAL,
-- Need OR


eDRX-Allowed-r13






ENUMERATED {true}


OPTIONAL,
-- Need OR


cellSelectionInfoCE-r13




CellSelectionInfoCE-r13
OPTIONAL,
-- Need OP


bandwidthReducedAccessRelatedInfo-r13
SEQUENCE {



si-WindowLength-BR-r13




ENUMERATED {














ms20, ms40, ms60, ms80, ms120,














ms160, ms200, spare},



si-RepetitionPattern-r13



ENUMERATED {everyRF, every2ndRF, every4thRF,
















every8thRF},



schedulingInfoList-BR-r13



SchedulingInfoList-BR-r13
OPTIONAL,
-- Cond SI-BR



fdd-DownlinkOrTddSubframeBitmapBR-r13
CHOICE {




subframePattern10-r13




BIT STRING (SIZE (10)),




subframePattern40-r13




BIT STRING (SIZE (40))



}
















OPTIONAL,
-- Need OP



fdd-UplinkSubframeBitmapBR-r13


BIT STRING (SIZE (10))

OPTIONAL,
-- Need OP



startSymbolBR-r13





INTEGER (1..4),



si-HoppingConfigCommon-r13



ENUMERATED {on,off},



si-ValidityTime-r13





ENUMERATED {true}
OPTIONAL,


-- Need OP



systemInfoValueTagList-r13



SystemInfoValueTagList-r13
OPTIONAL
-- Need OR


}















OPTIONAL,
-- Cond BW-reduced


nonCriticalExtension





SystemInformationBlockType1-v1320-IEs
OPTIONAL

}

SystemInformationBlockType1-v1320-IEs ::=
SEQUENCE {


freqHoppingParametersDL-r13



SEQUENCE {



mpdcch-pdsch-HoppingNB-r13



ENUMERATED {nb2, nb4}

OPTIONAL,
-- Need OR



interval-DLHoppingConfigCommonModeA-r13
CHOICE {




interval-FDD-r13




ENUMERATED {int1, int2, int4, int8},




interval-TDD-r13




ENUMERATED {int1, int5, int10, int20}



}
















OPTIONAL,
-- Need OR



interval-DLHoppingConfigCommonModeB-r13
CHOICE {




interval-FDD-r13




ENUMERATED {int2, int4, int8, int16},




interval-TDD-r13




ENUMERATED { int5, int10, int20, int40}



}
















OPTIONAL,
-- Need OR



mpdcch-pdsch-HoppingOffset-r13


INTEGER (1..maxAvailNarrowBands-r13)
OPTIONAL
-- Need OR


}















OPTIONAL,
-- Cond Hopping


nonCriticalExtension





SystemInformationBlockType1-v1350-IEs




OPTIONAL

}

SystemInformationBlockType1-v1350-IEs ::=
SEQUENCE {


cellSelectionInfoCE1-r13



CellSelectionInfoCE1-r13
OPTIONAL,
-- Need OP


nonCriticalExtension




SystemInformationBlockType1-v1360-IEs



OPTIONAL

}

SystemInformationBlockType1-v1360-IEs ::=
SEQUENCE {


cellSelectionInfoCE1-v1360



CellSelectionInfoCE1-v1360
OPTIONAL,
-- Cond QrxlevminCE1


nonCriticalExtension





SystemInformationBlockType1-v1430-IEs

OPTIONAL

}

SystemInformationBlockType1-v1430-IEs ::=
SEQUENCE {


eCallOverIMS-Support-r14



ENUMERATED {true}


OPTIONAL,
-- Need OR


tdd-Config-v1430





TDD-Config-v1430


OPTIONAL,
-- Cond TDD-OR


cellAccessRelatedInfoList-r14


SEQUENCE (SIZE (1..maxPLMN-1-r14)) OF












CellAccessRelatedInfo-r14
OPTIONAL,
-- Need OR


nonCriticalExtension




SystemInformationBlockType1-v1450-IEs



OPTIONAL

}
SystemInformationBlockType1-v1450-IEs ::=
SEQUENCE {


tdd-Config-v1450





TDD-Config-v1450

OPTIONAL,
-- Cond TDD-OR


nonCriticalExtension




SystemInformationBlockType1-v1530-IEs




OPTIONAL

}

SystemInformationBlockType1-v1530-IEs ::=
SEQUENCE {


hsdn-Cell-r15





ENUMERATED {true}


OPTIONAL,
-- Need OR


cellSelectionInfoCE-v1530


CellSelectionInfoCE-v1530
OPTIONAL,
-- Need OP


crs-IntfMitigConfig-r15



CHOICE {



crs-IntfMitigEnabled-15



NULL,



crs-IntfMitigNumPRBs-r15


ENUMERATED {n6, n24}


}
OPTIONAL,
-- Need OR


cellBarred-CRS-r15




ENUMERATED {barred, notBarred},


plmn-IdentityList-v1530



PLMN-IdentityList-v1530

OPTIONAL,
-- Need OR


posSchedulingInfoList-r15


PosSchedulingInfoList-r15
OPTIONAL,
-- Need OR


cellAccessRelatedInfo-5GC-r15

SEQUENCE {



cellBarred-5GC-r15




ENUMERATED {barred, notBarred},



cellBarred-5GC-CRS-r15



ENUMERATED {barred, notBarred},



cellAccessRelatedInfoList-5GC-r15
SEQUENCE (SIZE (1..maxPLMN-r11)) OF












CellAccessRelatedInfo-5GC-r15


}



OPTIONAL,
-- Need OP


ims-EmergencySupport5GC-r15


ENUMERATED {true}


OPTIONAL,
-- Need OR


eCallOverIMS-Support5GC-r15


ENUMERATED {true}


OPTIONAL,
-- Need OR


nonCriticalExtension



SystemInformationBlockType1-v1540-IEs

OPTIONAL

}

SystemInformationBlockType1-v1540-IEs ::= 
SEQUENCE {


si-posOffset-r15







ENUMERATED {true}

OPTIONAL,
-- Need ON


nonCriticalExtension






SystemInformationBlockType1-v16xy-IEs

OPTIONAL
}
SystemInformationBlockType1-v16xy-IEs ::=   SEQUENCE {


plmn-IdentityList-r16



PLMN-IdentityList-r16

OPTIONAL,  -- Need OR

nonCriticalExtension 



SEQUENCE {}




OPTIONAL
}
PLMN-IdentityList ::=




SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

PLMN-IdentityList-v1530 ::=



SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-v1530

PLMN-IdentityInfo-v1530 ::=



SEQUENCE {


cellReservedForOperatorUse-CRS-r15

ENUMERATED {reserved, notReserved}

}
PLMN-IdentityList-r15::=


SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-r15

PLMN-IdentityInfo-r15 ::=


SEQUENCE {


plmn-Identity-5GC-r15



CHOICE{



plmn-Identity-r15




PLMN-Identity,



plmn-Index-r15





INTEGER (1..maxPLMN-r11)


},


cellReservedForOperatorUse-r15


ENUMERATED {reserved, notReserved},


cellReservedForOperatorUse-CRS-r15

ENUMERATED {reserved, notReserved}

}
PLMN-IdentityList-r16 ::=



SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-r16
PLMN-IdentityInfo-r16 ::=



SEQUENCE {


plmn-Identity-r16





PLMN-Identity,


iab-Support-r16






ENUMERATED {true}

OPTIONAL,   -- Need OR

...
}

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

SchedulingInfo ::=
SEQUENCE {


si-Periodicity



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


sib-MappingInfo



SIB-MappingInfo

}

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

SchedulingInfo-BR-r13 ::=
SEQUENCE {


si-Narrowband-r13

INTEGER (1..maxAvailNarrowBands-r13),


si-TBS-r13



ENUMERATED {b152, b208, b256, b328, b408, b504, b600, b712, b808, b936}

}

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

SIB-Type ::=





ENUMERATED {











sibType3, sibType4, sibType5, sibType6,











sibType7, sibType8, sibType9, sibType10,











sibType11, sibType12-v920, sibType13-v920,











sibType14-v1130, sibType15-v1130,











sibType16-v1130, sibType17-v1250, sibType18-v1250,











..., sibType19-v1250, sibType20-v1310, sibType21-v1430,











sibType24-v1530, sibType25-v1530, sibType26-v1530}

SystemInfoValueTagList-r13 ::=

SEQUENCE (SIZE (1..maxSI-Message)) OF SystemInfoValueTagSI-r13

SystemInfoValueTagSI-r13 ::=

INTEGER (0..3)

CellSelectionInfo-v920 ::=


SEQUENCE {


q-QualMin-r9





Q-QualMin-r9,


q-QualMinOffset-r9




INTEGER (1..8)





OPTIONAL
-- Need OP

}

CellSelectionInfo-v1130 ::=


SEQUENCE {


q-QualMinWB-r11





Q-QualMin-r9

}

CellSelectionInfo-v1250 ::=


SEQUENCE {


q-QualMinRSRQ-OnAllSymbols-r12

Q-QualMin-r9

}

CellAccessRelatedInfo-r14 ::=
SEQUENCE {


plmn-IdentityList-r14



PLMN-IdentityList,


trackingAreaCode-r14



TrackingAreaCode,


cellIdentity-r14




CellIdentity

}

CellAccessRelatedInfo-5GC-r15 ::=
SEQUENCE {


plmn-IdentityList-r15


PLMN-IdentityList-r15,


ran-AreaCode-r15




RAN-AreaCode-r15 OPTIONAL,
-- Need OR


trackingAreaCode-5GC-r15


TrackingAreaCode-5GC-r15,


cellIdentity-5GC-r15



CellIdentity-5GC-r15

}

CellIdentity-5GC-r15 ::= CHOICE{


cellIdentity-r15
CellIdentity,


cellId-Index-r15
INTEGER (1..maxPLMN-r11)

}

PosSchedulingInfoList-r15 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF PosSchedulingInfo-r15

PosSchedulingInfo-r15 ::=
SEQUENCE {


posSI-Periodicity-r15

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


posSIB-MappingInfo-r15

PosSIB-MappingInfo-r15

}

PosSIB-MappingInfo-r15 ::= SEQUENCE (SIZE (1..maxSIB)) OF PosSIB-Type-r15

PosSIB-Type-r15 ::= SEQUENCE {


encrypted-r15

ENUMERATED { true }



OPTIONAL,

-- Need OP


gnss-id-r15


GNSS-ID-r15





OPTIONAL,

-- Need OP


sbas-id-r15


SBAS-ID-r15





OPTIONAL,

-- Need OP


posSibType-r15

ENUMERATED { 
posSibType1-1,











posSibType1-2,











posSibType1-3,











posSibType1-4,











posSibType1-5,











posSibType1-6,











posSibType1-7,











posSibType2-1,











posSibType2-2,











posSibType2-3,











posSibType2-4,











posSibType2-5,











posSibType2-6,











posSibType2-7,











posSibType2-8,











posSibType2-9,











posSibType2-10,











posSibType2-11,











posSibType2-12,











posSibType2-13,











posSibType2-14,











posSibType2-15,











posSibType2-16,











posSibType2-17,











posSibType2-18,











posSibType2-19,











posSibType3-1,











...},


...

}

-- ASN1STOP

	SystemInformationBlockType1 field descriptions

	bandwithReducedAccessRelatedInfo

Access related information for BL UEs and UEs in CE. NOTE 3.

	category0Allowed

The presence of this field indicates category 0 UEs are allowed to access the cell.

	cellAccessRelatedInfoList

This field contains a list allowing signalling of access related information per PLMN. One PLMN can be included in only one entry of this list. NOTE 4.

	cellAccessRelatedInfoList-5GC

This field contains a PLMN list and a list allowing signalling of access related information per PLMN for PLMNs that provides connectivity to 5GC. One PLMN can be included in only one entry of this list. NOTE4

	cellBarred, cellBarred-CRS

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

	cellBarred-5GC, cellBarred-5GC-CRS

barred means the cell is barred for connectivity to 5GC, as defined in TS 36.304 [4]. 

	cellIdentity

Indicates the cell identity. NOTE 2.

	cellId-index
the index of the cell ID in the PLMN lists for EPC, indicates UE the corresponding cell ID is used for 5GC. Value 1 indicates the cell ID of the 1st PLMN list for EPC in the SIB1. Value 2 indicates the cell ID of the 2nd PLMN list for EPC, and so on.

	cellReservedForOperatorUse, cellReservedForOperatorUse-CRS

As defined in TS 36.304 [4].

	cellSelectionInfoCE

Cell selection information for BL UEs and UEs in CE. If absent, coverage enhancement S criteria is not applicable. NOTE 3.

	cellSelectionInfoCE1

Cell selection information for BL UEs and UEs in CE supporting CE Mode B. E-UTRAN includes this IE only if cellSelectionInfoCE is present in SystemInformationBlockType1-BR. NOTE 3.

	crs-IntfMitigConfig

crs-IntfMitigEnabled indicates CRS interference mitigation is enabled for the cell, as specified in TS 36.133 [16], clause 3.6.1.1. For BL UEs or UEs in CE supporting ce-CRS-IntfMitig, presence of crs-IntfMitigNumPRBs indicates CRS interference mitigation is enabled in the cell, as specified in TS 36.133 [16], clauses 3.6.1.2 and 3.6.1.3, and the value of crs-IntfMitigNumPRBs indicates number of PRBs, i.e. 6 or 24 PRBs, for CRS transmission in the central cell BW when CRS interference mitigation is enabled. For UEs not supporting this feature, the behaviour is undefined if this field is configured and the field cellBarred in SystemInformationBlockType1 (SystemInformationBlockType1-BR for BL UEs or UEs in CE) is set to notbarred.

	csg-Identity

Identity of the Closed Subscriber Group the cell belongs to.

	csg-Indication

If set to TRUE the UE is only allowed to access the cell if it is a CSG member cell, if selected during manual CSG selection or to obtain limited service, see TS 36.304 [4].

	eCallOverIMS-Support

Indicates whether the cell supports eCall over IMS services via EPC for UEs as defined in TS 23.401 [41]. If absent, eCall over IMS via EPC is not supported by the network in the cell. NOTE 2.

	eCallOverIMS-Support5GC

Indicates whether the cell supports eCall over IMS services via 5GC as defined in TS 23.401 [41]. If absent, eCall over IMS via 5GC is not supported by the network in the cell. NOTE 2.

	eDRX-Allowed

The presence of this field indicates if idle mode extended DRX is allowed in the cell. The UE shall stop using extended DRX in idle mode if eDRX-Allowed is not present.

	encrypted

The presence of this field indicates that the posSibType is encrypted as specified in TS 36.355 [54].

	fdd-DownlinkOrTddSubframeBitmapBR

The set of valid subframes for FDD downlink or TDD transmissions, see TS 36.213 [23].

If this field is present, SystemInformationBlockType1-BR-r13 is transmitted in RRCConnectionReconfiguration, and if RRCConnectionReconfiguration does not include systemInformationBlockType2Dedicated, UE may assume the valid subframes in fdd-DownlinkOrTddSubframeBitmapBR are not indicated as MBSFN subframes. If this field is not present, the set of valid subframes is the set of non-MBSFN subframes as indicated by mbsfn-SubframeConfigList. If neither this field nor mbsfn-SubframeConfigList is present, all subframes are considered as valid subframes for FDD downlink transmission, all DL subframes according to the uplink-downlink configuration (see TS 36.211 [21]) are considered as valid subframes for TDD DL transmission, and all UL subframes according to the uplink-downlink configuration (see TS 36.211 [21]) are considered as valid subframes for TDD UL transmission.

The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string divided by 10. Value 0 in the bitmap indicates that the corresponding subframe is invalid for transmission. Value 1 in the bitmap indicates that the corresponding subframe is valid for transmission.

	fdd-UplinkSubframeBitmapBR

The set of valid subframes for FDD uplink transmissions for BL UEs, see TS 36.213 [23].

If the field is not present, then UE considers all uplink subframes as valid subframes for FDD uplink transmissions.

The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string divided by 10. Value 0 in the bitmap indicates that the corresponding subframe is invalid for transmission. Value 1 in the bitmap indicates that the corresponding subframe is valid for transmission.

	freqBandIndicatorPriority

If the field is present and supported by the UE, the UE shall prioritize the frequency bands in the multiBandInfoList field in decreasing priority order. Only if the UE does not support any of the frequency band in multiBandInfoList, the UE shall use the value in freqBandIndicator field. Otherwise, the UE applies frequency band according to the rules defined in multiBandInfoList. NOTE 2.

	freqBandInfo

A list of additionalPmax and additionalSpectrumEmission values, as defined in TS 36.101 [42], table 6.2.4-1, for UEs neither in CE nor BL UEs and TS 36.101 [42], table 6.2.4E-1, for UEs in CE or BL UEs, for the frequency band in freqBandIndicator. If E-UTRAN includes freqBandInfo-v10l0 it includes the same number of entries, and listed in the same order, as in freqBandInfo-r10.

	freqHoppingParametersDL

Downlink frequency hopping parameters for BR versions of SI messages, MPDCCH/PDSCH of paging, MPDCCH/PDSCH of RAR/Msg4 and unicast MPDCCH/PDSCH. If not present, the UE is not configured downlink frequency hopping.

	gnss-ID

The presence of this field indicates that the posSibType is for a specific GNSS.

	hsdn-Cell

This field indicates this is a HSDN cell as specified in TS 36.304 [4].

	hyperSFN

Indicates hyper SFN which increments by one when the SFN wraps around.

	ims-EmergencySupport

Indicates whether the cell supports IMS emergency bearer services via EPC for UEs in limited service mode. If absent, IMS emergency call via EPC is not supported by the network in the cell for UEs in limited service mode. NOTE 2.

	iab-Support

Indicates whether the cell supports IAB operation. 

	ims-EmergencySupport5GC

Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode via 5GC. If absent, IMS emergency call via 5GC is not supported by the network in the cell for UEs in limited service mode. NOTE 2.

	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]. NOTE 2.

	multiBandInfoList

A list of additional frequency band indicators, as defined in TS 36.101 [42], table 5.5-1, that the cell belongs to. If the UE supports the frequency band in the freqBandIndicator field it shall apply that frequency band. Otherwise, the UE shall apply the first listed band which it supports in the multiBandInfoList field. If E-UTRAN includes multiBandInfoList-v9e0 it includes the same number of entries, and listed in the same order, as in multiBandInfoList (i.e. without suffix). See Annex D for more descriptions. The UE shall ignore the rule defined in this field description if freqBandIndicatorPriority is present and supported by the UE.

	multiBandInfoList-v10j0

A list of additionalPmax and additionalSpectrumEmission values, as defined in TS 36.101 [42], table 6.2.4-1, for UEs neither in CE nor BL UEs and TS 36.101 [42], table 6.2.4E-1, for UEs in CE or BL UEs, for the frequency bands in multiBandInfoList (i.e. without suffix) and multiBandInfoList-v9e0. If E-UTRAN includes multiBandInfoList-v10j0, it includes the same number of entries, and listed in the same order, as in multiBandInfoList (i.e. without suffix). If E-UTRAN includes multiBandInfoList-v10l0 it includes the same number of entries, and listed in the same order, as in multiBandInfoList-v10j0.

	plmn-IdentityList

List of PLMN identities. The first listed PLMN-Identity is the primary PLMN. If plmn-IdentityList-v1530 is included, E-UTRAN includes the same number of entries, and listed in the same order, as in plmn-IdentityList (without suffix). NOTE 2.

	plmn-index
Index of the PLMN in the plmn-IdentityList fields included in SIB1for EPC, indicating the same PLMN ID is connected to 5GC too. 1 if the 1st PLMN is from the 1st plmn-IdentityList included in SIB1, 2 if the 2nd PLMN is from the same plmn-IdentityList, or when no more PLMN are present within the same plmn-IdentityList, then the PLMN listed 1st in the subsequent plmn-IdentityList within the same SIB1 and so on. NOTE 6.

	p-Max

Value applicable for the cell. If absent the UE applies the maximum power according to its capability as specified in TS 36.101 [42], clause 6.2.2. NOTE 2.

	posSIB-MappingInfo

List of the posSIBs mapped to this SystemInformation message.

	posSibType

The positioning SIB type is defined in TS 36.355 [54].

	q-QualMin

Parameter "Qqualmin" in TS 36.304 [4]. If cellSelectionInfo-v920 is not present, the UE applies the (default) value of negative infinity for Qqualmin. NOTE 1.

	q-QualMinRSRQ-OnAllSymbols
If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, perform RSRQ measurement on all OFDM symbols in accordance with TS 36.214 [48]. NOTE 1.

	q-QualMinOffset

Parameter "Qqualminoffset" in TS 36.304 [4]. Actual value Qqualminoffset = field value [dB]. If cellSelectionInfo-v920 is not present or the field is not present, the UE applies the (default) value of 0 dB for Qqualminoffset. Affects the minimum required quality level in the cell.

	q-QualMinWB

If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, use a wider bandwidth in accordance with TS 36.133 [16]. NOTE 1.

	q-RxLevMinOffset

Parameter Qrxlevminoffset in TS 36.304 [4]. Actual value Qrxlevminoffset = field value * 2 [dB]. If absent, the UE applies the (default) value of 0 dB for Qrxlevminoffset. Affects the minimum required Rx level in the cell.

	sbas-ID

The presence of this field indicates that the posSibType is for a specific SBAS.

	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.

	si-HoppingConfigCommon

Frequency hopping activation/deactivation for BR versions of SI messages and MPDCCH/PDSCH of paging.

	si-Narrowband

This field indicates the index of a narrowband used to broadcast the SI message towards BL UEs and UEs in CE, see TS 36.211 [21], clause 6.4.1 and TS 36.213 [23], clause 7.1.6. Field values (1..maxAvailNarrowBands-r13) correspond to narrowband indices (0..[maxAvailNarrowBands-r13-1]) as specified in TS 36.211 [21].

	si-RepetitionPattern

Indicates the radio frames within the SI window used for SI message transmission. Value everyRF corresponds to every radio frame, value every2ndRF corresponds to every 2 radio frames, and so on. The first transmission of the SI message is transmitted from the first radio frame of the SI window.

	si-Periodicity, posSI-Periodicity

Periodicity of the SI-message in radio frames, such that rf8 denotes 8 radio frames, rf16 denotes 16 radio frames, and so on. If the si-posOffset is configured, the posSI-Periodicity of rf8 cannot be used.

	si-posOffset

This field, if present and set to true indicates that the SI messages in PosSchedulingInfoList are scheduled with an offset of 8 radio frames compared to SI messages in SchedulingInfoList. si-posOffset may be present only if the shortest configured SI message periodicity for SI messages in SchedulingInfoList is 80ms.

	si-TBS

This field indicates the transport block size information used to broadcast the SI message towards BL UEs and UEs in CE, see TS 36.213 [23], Table 7.1.7.2.1-1, for a 6 PRB bandwidth and a QPSK modulation.

	schedulingInfoList-BR

Indicates additional scheduling information of SI messages for BL UEs and UEs in CE. It includes the same number of entries, and listed in the same order, as in schedulingInfoList (without suffix).

	si-ValidityTime

Indicates system information validity timer. If set to TRUE, the timer is set to 3h, otherwise the timer is set to 24h.

	si-WindowLength, si-WindowLength-BR

Common SI scheduling window for all SIs. Unit in milliseconds, where ms1 denotes 1 millisecond, ms2 denotes 2 milliseconds and so on. In case si-WindowLength-BR-r13 is present and the UE is a BL UE or a UE in CE, the UE shall use si-WindowLength-BR-r13 and ignore the original field si-WindowLength (without suffix). UEs other than BL UEs or UEs in CE shall ignore the extension field si-WindowLength-BR-r13.

	startSymbolBR

For BL UEs and UEs in CE, indicates the OFDM starting symbol for any MPDCCH, PDSCH scheduled on the same cell except the PDSCH carrying SystemInformationBlockType1-BR, see TS 36.213 [23]. Values 1, 2, and 3 are applicable for dl-Bandwidth greater than 10 resource blocks. Values 2, 3, and 4 are applicable otherwise.

	systemInfoValueTagList

Indicates SI message specific value tags for BL UEs and UEs in CE. It includes the same number of entries, and listed in the same order, as in schedulingInfoList (without suffix).

	systemInfoValueTagSI

SI message specific value tag as specified in clause 5.2.1.3. Common for all SIBs within the SI message other than MIB, SIB1, SIB10, SIB11, SIB12 and SIB14.

	systemInfoValueTag

Common for all SIBs other than MIB, MIB-MBMS, SIB1, SIB1-MBMS, SIB10, SIB11, SIB12 and SIB14. Change of MIB, MIB-MBMS, SIB1 and SIB1-MBMS is detected by acquisition of the corresponding message.

	tdd-Config

Specifies the TDD specific physical channel configurations. NOTE 2.

	trackingAreaCode/trackingAreaCode-5GC

A trackingAreaCode that is common for all the PLMNs listed. NOTE2. NOTE 5.


NOTE 1:
The value the UE applies for parameter "Qqualmin" in TS 36.304 [4] depends on the q-QualMin fields signalled by E-UTRAN and supported by the UE. In case multiple candidate options are available, the UE shall select the highest priority candidate option according to the priority order indicated by the following table (top row is highest priority).

	q-QualMinRSRQ-OnAllSymbols
	q-QualMinWB
	Value of parameter "Qqualmin" in TS 36.304 [4]

	Included
	Included
	q-QualMinRSRQ-OnAllSymbols – (q-QualMin – q-QualMinWB)

	Included
	Not included
	q-QualMinRSRQ-OnAllSymbols

	Not included
	Included
	q-QualMinWB

	Not included
	Not included
	q-QualMin


NOTE 2:
E-UTRAN sets this field to the same value for all instances of SIB1 message that are broadcasted within the same cell.

NOTE 3:
E-UTRAN configures this field only in the BR version of SIB1 message.

NOTE 4:
E-UTRAN configures at most 6 EPC PLMNs in total (i.e. across all the PLMN lists except for PLMN lists in cellAccessRelatedInfoList-5GC in SIB1). E-UTRAN configures at most 6 5GC PLMNs in total (i.e. across all the PLMN lists in cellAccessRelatedInfoList-5GC in SIB1).

NOTE 5:
E-UTRAN configures only one value for this parameter per PLMN.

NOTE 6:
E-UTRAN configures plmn-index only if the cellBarred is set to notBarred
	Conditional presence
	Explanation

	BW-reduced
	The field is optional present, Need OR, if schedulingInfoSIB1-BR in MIB is set to a value greater than 0. Otherwise the field is not present.

	FBI-max
	The field is mandatory present if freqBandIndicator (i.e. without suffix) is set to maxFBI. Otherwise the field is not present.

	mFBI
	The field is optional present, Need OR, if multiBandInfoList is present. Otherwise the field is not present.

	mFBI-max
	The field is mandatory present if one or more entries in multiBandInfoList (i.e. without suffix, introduced in -v8h0) is set to maxFBI. Otherwise the field is not present.

	RSRQ
	The field is mandatory present if SIB3 is being broadcast and threshServingLowQ is present in SIB3; otherwise optionally present, Need OP.

	RSRQ2
	The field is mandatory present if q-QualMinRSRQ-OnAllSymbols is present in SIB3; otherwise it is not present and the UE shall delete any existing value for this field.

	Hopping
	The field is mandatory present if si-HoppingConfigCommon field is broadcasted and set to on. Otherwise the field is optionally present, need OP.

	QrxlevminCE1
	The field is optionally present, Need OR, if q-RxLevMinCE1-r13 is set below -140 dBm. Otherwise the field is not present.

	TDD
	This field is mandatory present for TDD; it is not present for FDD and the UE shall delete any existing value for this field.

	TDD-OR
	The field is optional present for TDD, need OR; it is not present for FDD.

	WB-RSRQ
	The field is optionally present, need OP if the measurement bandwidth indicated by allowedMeasBandwidth in systemInformationBlockType3 is 50 resource blocks or larger; otherwise it is not present.

	SI-BR
	The field is mandatory present if schedulingInfoSIB1-BR is included in MIB with a value greater than 0. Otherwise the field is not present.


------------------------------------------

Skip to next change

------------------------------------------
–
UL-F1AP-TransferIAB
The ULF1APTransferIAB message is used for the uplink transfer of F1AP messages.

Signalling radio bearer: SRB2 or SRB1. (SRB2 is used for UE-associated F1AP messages which contain NR SRB2 messages, and SRB1 is used for non UE-associated F1AP message and UE-associated F1AP messages which contain NR non-SRB2 messages)
RLC-SAP: AM

Logical channel: DCCH

Direction: IAB-MT to E-UTRAN
UL-F1AP-TransferIAB message
-- ASN1START

UL-F1AP-TransferIAB-r16 ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




ul-F1AP-TransferIAB-r16



UL-F1AP-TransferIAB-r16-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UL-F1AP-TransferIAB-r16-IEs ::=
SEQUENCE {


ul-F1AP-Transfer




OCTET STRING           



OPTIONAL,

lateNonCriticalExtension


OCTET STRING






OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	UL-F1AP-TransferIAB field descriptions

	ul-F1AP-Transfer
This field is used to transfer NR RRC container which includes an F1AP message.


–
ULHandoverPreparationTransfer (CDMA2000)

The ULHandoverPreparationTransfer message is used for the uplink transfer of handover related CDMA2000 information when requested by the higher layers.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

ULHandoverPreparationTransfer message
-- ASN1START

ULHandoverPreparationTransfer ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




ulHandoverPreparationTransfer-r8

ULHandoverPreparationTransfer-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture



SEQUENCE {}


}

}

ULHandoverPreparationTransfer-r8-IEs ::= SEQUENCE {


cdma2000-Type





CDMA2000-Type,


meid







BIT STRING (SIZE (56))




OPTIONAL,


dedicatedInfo





DedicatedInfoCDMA2000,


nonCriticalExtension



ULHandoverPreparationTransfer-v8a0-IEs
OPTIONAL

}

ULHandoverPreparationTransfer-v8a0-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	ULHandoverPreparationTransfer field descriptions

	meid

The 56 bit mobile identification number provided by the CDMA2000 Upper layers.
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