Page 1



3GPP TSG-RAN2 Meeting #101bis
R2-1804331
Sanya, China, Apr 16 – 20, 2018
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	36.331
	CR
	CRNum
	rev
	- 
	Current version:
	15.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	x
	Radio Access Network
	x
	Core Network
	


	

	Title:

	Introduction of EDT for eMTC and NB-IoT enhancements

	
	

	Source to WG:
	Huawei, HiSilicon, Qualcomm Incorporated

	Source to TSG:
	R2

	
	

	Work item code:
	NB_IOTenh2-Core;

LTE_eMTC4-Core
	
	Date:
	2018-04-03

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	Introduction of EDT for eMTC and NB-IoT enhancements in TS 36.331

Relevant agreements for EDT are listed below. Note: This is a full list of agreements, which is to be removed in the final CR.

RAN2#99:

· We intend to support early UL data transmission in Msg3 for control plane and user plane CIoT EPS optimisation.

· We intend to support early DL data transmission in Msg4 for control plane and user plane CIoT EPS optimisation.

· Early data transmission feature is considered when AS security was not established for only transmitting data using CP.

· Early data transmission feature is considered when AS security was established for transmitting data using CP and/or UP.

RAN2#99bis:

- PRACH partitioning is used to indicate UE’s intention to use early data transmission in Msg3. Backward compatibility shall be preserved. FFS: details on the PRACH pool, e.g., preamble/time/frequency/carrier domain of PRACH partitioning.

- For CP during the UL EDT procedure, if the UE receives a grant in which data does not fit, the UE does not send the data in Msg3. For UP solution it is FFS if the EDT grant can be used for UL data if the grant is smaller than the UL data size.

- Maximum possible grant size for Msg3 is broadcast per CE. It is FFS if the UE indicates the grant size it needs for Msg3 via PRACH partitioning.

- Send an LS to RAN1 with the agreements we have from this meeting and indicate that we assume that the legacy TBS table for PUSCH transmission is used for EDT.

- Msg4 decides whether the UE goes to RRC connected mode or RRC idle mode. The content of Msg4 for EDT is FFS.
- The intention to use EDT is for data, i.e. not for NAS signalling.

- Send an LS to RAN3/SA2/CT1 whether any of the following parameters which are included in Msg5 in legacy procedure should be included in Msg3 for EDT: selectedPLMN-Identity, registeredMME, gummei-Type, attachWithoutPDN-Connectivity, up-CIoT-EPS-Optimisation, cp-CIoT-EPS-Optimisation, dcn-ID.
- RAN2 assumes that S-TMSI for CP, and resumeID and shortResumeMAC-I for UP solutions  are sufficient to identify UE at the MME and eNB respectively. We will provide this assumption in an LS.to RAN3, SA2, SA3, CT1.
- For CP solution, NAS PDU for data is encapsulated in the RRC message sent in Msg3 and transmitted as CCCH SDU.
- For UP solution SRB0 is used to transmit the RRC message in Msg3.

- For UP solution, CCCH (RRC message) and DTCH (UP data) are multiplexed in MAC in Msg3.

- For UP, AS security is resumed before transmitting Msg3, and data transmitted in Msg3 is protected by AS security.

- For CP solution, NAS PDU data in the DL can be optionally encapsulated in the RRC message sent in Msg4 and transmitted as CCCH SDU.
- For UP solution, DL data can be optionally multiplexed in MAC, i.e. DCCH (RRC message(s)) and DTCH (UP data) in Msg4.
- FFS: For UP solution: case for pinned connection, i.e. CCCH (RRCConnectionResumeReq) + DCCH (NAS PDU via pinned connection)

RAN2#100:
- The UE initiates EDT in Msg1 when the size of Msg3 including the user data, which UE intends to transmit, is equal or smaller than the maximum possible TBS size for Msg3 broadcast per CE.

- PRACH partitioning for EDT indication is configured per enhanced coverage level.

- Working assumption: Support for segmentation for this case is not prioritized.

- Working assumption: PRACH resource partitioning is not supported to indicate the intended data size other than legacy or maximum TBS broadcast per CE.

- FFS how to adress the padding issue in Msg3.

- UE category is not indicated in Msg1.

- For EDT indication, PRACH resources can be configured as in legacy eMTC or NB-IoT with respect to physical layer resources, preambles/subcarriers.

- PRACH resource pool, i.e. physical layer resources, preambles/subcarriers, for EDT indication is separate from PRACH resource pool for legacy RACH procedure.

For CP solution

- None of the parameters currently provided in Msg5 are included in Msg3 for EDT.

- UE is in RRC_IDLE when transmitting Msg3 for EDT, same as legacy.

- UE shall perform access barring check before initiating EDT.

- FFS whether changes to T300 and mac-contentionResolutionTimer are needed.

- New RRC message is introduced for Msg3.

- New RRC message is introduced for Msg4 in case network sends the UE to idle mode.

- UE supporting EDT shall support both UL and DL EDT.

- Msg4, which is agreed to be introduced as the new RRC message, optionally includes a NAS PDU, extendedWaitTime, redirectedCarrierInfo and for eMTC idleModeMobilityControlInfo. No need to include extendedWaitTime-CPdata in this case.

- FFS whether releaseCause is included in the new Msg4.

- UE is in RRC_IDLE when receiving the new Msg4 and it does not transit to RRC_CONNECTED.

- When the UE receives the new Msg4, the UE forwards the DL NAS PDU, if any, to upper layers, follows the legacy behavior based on included IEs, and indicates the completion of the procedure to the upper layers.

- Legacy RRCConnectionSetup message is used when the network wants the UE to move to RRC_CONNECTED. The UE assumes that UL data transmission was succesful, i.e. up to MME.

- In EDT, it is possible for the UE to receive RRCConnectionReject message in response to the new Msg3.

- Legacy RRCConnectionSetupComplete is used when the network wants the UE to move to RRC_CONNECTED. NAS container in RRCConnectionSetupComplete message may be sent empty. FFS if this is possible from ASN.1 standpoint.

For UP solution

- UE supporting EDT shall support both UL and DL EDT.

- The UE shall have NCC prior ro indicating EDT.

- resumeID, shortResumeMAC-I, and resumeCause are included in Msg3 for EDT.

- None of the parameters currently provided in MSG5 are included in Msg3 for EDT.

- UE is in RRC_IDLE when transmitting Msg3 for EDT, same as legacy.

- UE shall perform access barring check before initiating EDT.

- UE shall restore the UE context, reactivate security, and re-establish/resume all SRBs/DRBs. The UE shall derive new keys based on the NCC provided in the previous connection. It is FFS in which message NCC is provided in the previous connection. The FFS is pending SA3 feedback.

- Legacy RRCConnectionResumeRequest message is used in Msg3.

- Legacy RRCConnectionRelease message with suspend is extended to include NCC in Msg4 when the network wants the UE to move to RRC_IDLE.

RAN2#101:

- Protocol overhead (MAC/RLC/PDCP/RRC) for EDT is assumed to be 25 bytes for TBS evaluations.
- The minimum possible TB size is assumed to be around 320 bits based on the values in (N)PUSCH tables.
- If new UL grant format is defined, it does not need to be backwards compatible.
- Same RAR format is used for EDT UEs.

- The EDT UL grant shall always allow the max TB size broadcasted in system information unless the provided UL grant is for legacy Msg3.
- The EDT UL grant shall allow the UE to choose an appropriate TB size, MCS, repetitions, and RUs (for NB-IoT) from a set of TB sizes provided based on the UL data. It is FFS how the set of possible TB sizes, MCS, repetitions, and RUs (for NB-IoT) is provided, e.g. hardcoded in the specs. This is pending RAN1 confirmation.

- RAN2 assumes that 8 possible candidate values for the maximum TB size broadcasted in system information. RAN2 assumes that for each maximum TB size broadcasted, up to 4 possible TB sizes, i.e. blind decoding options, are allowed.

- For eMTC, the reserved bit in MAC RAR can be used for the EDT feature in eMTC only if it is necessary. 

	
	

	Summary of change:
	Introduction of EDT for eMTC and NB-IoT enhancements in TS 36.331 

- Early data transmission (only UL-Initiated case is covered)


	
	

	Consequences if not approved:
	The EDT feature in even further enhanced MTC and further NB-IoT enhancements is not captured in TS 36.331.
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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

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

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

EDT
Early Data Transmission
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

EN-DC
E-UTRA NR Dual Connectivity
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

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

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

NSSS
Narrowband Secondary Synchronization Signal

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

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

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

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

V2X
Vehicle-to-Everything

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.
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5.3.1
Introduction

5.3.1.1
RRC connection control

RRC connection establishment involves the establishment of SRB1. Except for EDT, E-UTRAN completes RRC connection establishment prior to completing the establishment of the S1 connection, i.e. prior to receiving the UE context information from the EPC. Consequently, AS security is not activated during the initial phase of the RRC connection. During this initial phase of the RRC connection, the E-UTRAN may configure the UE to perform measurement reporting, but the UE only sends the corresponding measurement reports after successful security activation. However, the UE only accepts a handover message when security has been activated.

NOTE 1:
In case the serving frequency broadcasts multiple overlapping bands, E-UTRAN can only configure measurements after having obtained the UE capabilities, as the measurement configuration needs to be set according to the band selected by the UE.

Upon receiving the UE context from the EPC, E-UTRAN activates security (both ciphering and integrity protection) using the initial security activation procedure. The RRC messages to activate security (command and successful response) are integrity protected, while ciphering is started only after completion of the procedure. That is, the response to the message used to activate security is not ciphered, while the subsequent messages (e.g. used to establish SRB2 and DRBs) are both integrity protected and ciphered.

After having initiated the initial security activation procedure, E-UTRAN initiates the establishment of SRB2 and DRBs, i.e. E-UTRAN may do this prior to receiving the confirmation of the initial security activation from the UE. In any case, E-UTRAN will apply both ciphering and integrity protection for the RRC connection reconfiguration messages used to establish SRB2 and DRBs. E-UTRAN should release the RRC connection if the initial security activation and/ or the radio bearer establishment fails (i.e. security activation and DRB establishment are triggered by a joint S1-procedure, which does not support partial success).

For SRB2 and DRBs, security is always activated from the start, i.e. the E-UTRAN does not establish these bearers prior to activating security.

For some radio configuration fields, a critical extension has been defined. A switch from the original version of the field to the critically extended version is allowed using any connection reconfiguration. The UE reverts to the original version of some critically extended fields upon handover and re-establishment as specified elsewhere in this specification. Otherwise, switching a field from the critically extended version to the original version is only possible using the handover or re-establishment procedure with the full configuration option. This also applies for fields that are critically extended within a release (i.e. original and extended version defined in same release).

After having initiated the initial security activation procedure, E-UTRAN may configure a UE that supports CA, with one or more SCells in addition to the PCell that was initially configured during connection establishment. The PCell is used to provide the security inputs and upper layer system information (i.e. the NAS mobility information e.g. TAI). SCells are used to provide additional downlink and optionally uplink radio resources. When not configured with any kind of DC, all SCells the UE is configured with, if any, are part of the MCG.

When configured with DC, some of the SCells are part of a SCG. In this case, user data carried by a DRB may either be transferred via MCG (i.e. MCG-DRB), via SCG (SCG-DRB) or via both MCG and SCG in DL while E-UTRAN configures the CG used in UL (split DRB). An RRC connection reconfiguration message may be used to change the DRB type from MCG-DRB to SCG-DRB or to split DRB, as well as from SCG-DRB or split DRB to MCG-DRB.

DC employs SCG change, which is a synchronous SCG reconfiguration procedure (i.e. involving RA to the PSCell) including reset/ re-establishment of layer 2 and, if SCG DRBs are configured, refresh of security. The procedure is used in a number of different scenarios e.g. SCG establishment, PSCell change, Key refresh, change of DRB type. The UE performs the SCG change related actions upon receiving an RRCConnectionReconfiguration message including mobilityControlInfoSCG, see 5.3.10.10.

In case of EN-DC, the SCG cells use another RAT, namely NR. The configuration of an NR SCG, as used in case of EN-DC, is specified in TS 38.331 [82]. When configured with EN-DC, user data carried by a DRB may either be transferred via MCG, via NR SCG or via both MCG and NR SCG. Also RRC signalling carried by a SRB may either be transferred via MCG or via both MCG and NR SCG. When DRBs and SRBs are configured with transmission via both MCG and SCG, duplication may be used in both DL and UL.

Change to NR PDCP or vice versa, for both SRBs and DRBs, can be performed using an RRCConnectionReconfiguration message including the mobilityControlInfo (handover) by release and addition of the concerned RB (for DRBs) or of the concerned PDCP entity (for SRBs). The same RRCConnectionReconfiguration message may be used to make changes regarding the CG(s) used for transmission. For SRBs, change from E-UTRA PDCP to NR PDCP type, may also be performed using an RRCConnectionReconfiguration message not including the mobilityControlInfo.

In case of EN-DC, there are three types of NR SCG reconfigurations:

-
Reconfiguration with sync and key change i.e. a procedure involving RA to the PSCell, including NR MAC reset, re-establishment of NR RLC and NR PDCP and refresh of NR SCG security; and

-
Reconfiguration with sync but without key change i.e. a procedure involving RA to the PSCell, including NR MAC reset and NR RLC re-establishment and PDCP data recovery (for AM DRB); and

-
Regular NR SCG reconfiguration neither involving refresh of NR SCG security, nor RA to the PSCell, NR MAC reset or NR RLC re-establishment;

The network is only required to use the NR SCG reconfiguration with sync and key change in case the NR SCG security key changes (i.e. handover, change of SNs, S-KgNB refresh). Further details are specified in NR RRC TS 38.331 [82].

NOTE 2:
In case of EN-DC, E-UTRA RRC configuration parameters should only affect E-UTRA operation. E.g., s-Measure only affects measurements configured by parameters defined in this specification. Should an E-UTRA RRC configuration change require a change of NR RRC configuration, the network should indicate such NR change by NR RRC signalling. E.g. a specific indication is used to trigger RLC re-establishment upon reconfigurations changing the CG(s) used for transmission (in DL or UL) that otherwise would only involve NR RRC signalling.

In this release of the specification, change between DC and EN-DC is not supported (i.e. neither the direct reconfiguration nor specific measurement events). Likewise, the direct transition between EN-DC and NR DC is not supported in this release of the specification.

The release of the RRC connection normally is initiated by E-UTRAN. The procedure may be used to re-direct the UE to an E-UTRA frequency or an inter-RAT carrier frequency. Only in exceptional cases, as specified within this specification, TS 36.300 [9], TS 36.304 [4] or TS 24.301 [35], may the UE abort the RRC connection, i.e. move to RRC_IDLE without notifying E-UTRAN.

The suspension of the RRC connection is initiated by E-UTRAN. When the RRC connection is suspended, the UE stores the UE AS context and the resumeIdentity, and transitions to RRC_IDLE state. The RRC message to suspend the RRC connection is integrity protected and ciphered. Suspension can only be performed when at least 1 DRB is successfully established.

The resumption of a suspended RRC connection is initiated by upper layers when the UE has a stored UE AS context, RRC connection resume is permitted by E-UTRAN and the UE needs to transit from RRC_IDLE state to RRC_CONNECTED state. When the RRC connection is resumed, RRC configures the UE according to the RRC connection resume procedure based on the stored UE AS context and any RRC configuration received from E-UTRAN. The RRC connection resume procedure re-activates security and re-establishes SRB(s) and DRB(s). The request to resume the RRC connection includes the resumeIdentity. The request is not ciphered, but protected with a message authentication code.

In response to a request to resume the RRC connection, E-UTRAN may resume the suspended RRC connection, reject the request to resume and instruct the UE to either keep or discard the stored context, or setup a new RRC connection.
EDT allows one uplink data transmission optionally followed by one downlink data transmission during the random access procedure as specified in TS 36.300 [9] without establishing or resuming the RRC connection. The S1 connection is established or resumed upon reception of the uplink data and may be released or suspended after transmission of the downlink data.

The EDT procedure can be used by BL UEs, UEs in CE or NB-IoT UEs using the Control Plane CIoT EPS optimisation and by BL UEs, UEs in CE or NB-IoT UEs using the User Plane CIoT EPS optimisation. When EDT procedure is used with Control Plane CIoT EPS optimisation, the data are appended in the RRCEarlyDataRequest and RRCEarlyDatacomplete messages, if available, and sent over SRB0. When EDT procedure is used with User Plane CIoT EPS optimisation, security is re-activated prior to transmission of RRC message using the NCC provided during the previous connection and the radio bearers are re-established. The uplink data are transmitted ciphered on DTCH multiplexed with the RRCConnectionResumeRequest message on SRB0. In the downlink, the data, if available, are transmitted on DTCH multiplexed with the RRCConnectionRelease messageon SRB1. In response to a request for EDT, E-UTRAN may also choose to establish or resume the RRC connection.
Editor’s Note: Only MO scenarios are considered in this release. 
Editor’s Note: The names of the UL/DL messages for EDT are FFS.
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5.3.3
RRC connection establishment

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, or User plane CIoT EPS optimisation: EDT fallback to RRC connection resume, successful
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Figure 5.3.3.1-4: RRC connection resume or User plane CIoT EPS optimisation: EDT fallback to RRC connection establishment, successful
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Figure 5.3.3.1-5: RRC connection resume, network reject or release
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Figure 5.3.3.1-6: User plane CIoT EPS optimisation: EDT, successful
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Figure 5.3.3.1-7: Control plane CIoT EPS optimisation: EDT, successful 
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Figure 5.3.3.1-8: Control plane CIoT EPS optimisation: EDT fallback to RRC connection establishment, successful
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Figure 5.3.3.1-9: Control plane CIoT EPS optimisation: EDT, network reject

The purpose of this procedure is to establish, or to resume an RRC connection or to perform EDT. RRC connection establishment involves SRB1 (and SRB1bis for NB-IoT) establishment. 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);
-
When performing EDT.
	Next change


5.3.3.1b
Conditions for initiating EDT
A BL UE, UE in CE or NB-IoT UE can initiate EDT when all of the following conditions are fulfilled: 
1>
the upper layers request establishment of an RRC connection for EDT and the UE supports EDT for the Control Plane CIoT EPS optimisation; or 
1>
the upper layers request resumption of an RRC connection for EDT and the UE supports EDT for the User Plane CIoT EPS optimisation and the UE has a stored value of the nextHopChainingCount;

Editor’s Note: FFS if these are two independent capabilities.
Editor’s Note: FFS for drb-ContinueROHC.
1>
upper layers indicate that the request is suitable for EDT; 

Editor’s Note: Details of what this covers are FFS, at least the establishment request is for data only, not signalling or SMS. Will be specified in Stage 2. Further clarification of the above bullet may be needed.
1>
SystemInformationBlockType2 (SystemInformationBlockType2-NB in NB-IoT) includes edt-parameters (tbs-InfoList-EDT in NB-IoT); 

1>
the whole data can fit in one transmission, i.e. the size of the resulting MAC PDU is smaller than or equal to the TBS signalled in edt-TBS for corresponding CE level (tbs-InfoList-EDT for corresponding NPRACH resource in NB-IoT);
NOTE:
Upper layers request or resume an RRC connection. The interaction with NAS is left to UE implementation.
	Next change


5.3.3.2
Initiation

The UE initiates the procedure when upper layers request establishment or resume of an RRC connection while the UE is in RRC_IDLE.

Editor’s note:  It is not clear whether upper layers differentiate between normal RRC connection establishment/resumption and EDT RRC connection establishment/resumption.

Except for NB-IoT, upon initiation of the procedure, the UE shall:

1>
if SystemInformationBlockType2 includes ac-BarringPerPLMN-List and the ac-BarringPerPLMN-List contains an AC-BarringPerPLMN entry with the plmn-IdentityIndex corresponding to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]):

2>
select the AC-BarringPerPLMN entry with the plmn-IdentityIndex corresponding to the PLMN selected by upper layers;

2>
in the remainder of this procedure, use the selected AC-BarringPerPLMN entry (i.e. presence or absence of access barring parameters in this entry) irrespective of the common access barring parameters included in SystemInformationBlockType2;

1>
else

2>
in the remainder of this procedure use the common access barring parameters (i.e. presence or absence of these parameters) included in SystemInformationBlockType2;
1>
if SystemInformationBlockType2 contains acdc-BarringPerPLMN-List and the acdc-BarringPerPLMN-List contains an ACDC-BarringPerPLMN entry with the plmn-IdentityIndex corresponding to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]):
2>
select the ACDC-BarringPerPLMN entry with the plmn-IdentityIndex corresponding to the PLMN selected by upper layers;

2>
in the remainder of this procedure, use the selected ACDC-BarringPerPLMN entry for ACDC barring check (i.e. presence or absence of access barring parameters in this entry) irrespective of the acdc-BarringForCommon parameters included in SystemInformationBlockType2;
1>
else:

2>
in the remainder of this procedure use the acdc-BarringForCommon (i.e. presence or absence of these parameters) included in SystemInformationBlockType2 for ACDC barring check;

1>
if upper layers indicate that the RRC connection is subject to EAB (see TS 24.301 [35]):

2>
if the result of the EAB check, as specified in 5.3.3.12, is that access to the cell is barred:

3>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication and that EAB is applicable, upon which the procedure ends;
1>
if upper layers indicate that the RRC connection is subject to ACDC (see TS 24.301 [35]), SystemInformationBlockType2 contains BarringPerACDC-CategoryList, and acdc-HPLMNonly indicates that ACDC is applicable for the UE:

2>
if the BarringPerACDC-CategoryList contains a BarringPerACDC-Category entry corresponding to the ACDC category selected by upper layers:
3>
select the BarringPerACDC-Category entry corresponding to the ACDC category selected by upper layers;
2>
else:

3>
select the last BarringPerACDC-Category entry in the BarringPerACDC-CategoryList;
2>
stop timer T308, if running;

2>
perform access barring check as specified in 5.3.3.13, using T308 as "Tbarring" and acdc-BarringConfig in the BarringPerACDC-Category as "ACDC barring parameter";
2>
if access to the cell is barred:

3>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication and that access barring is applicable due to ACDC, upon which the procedure ends;
1>
else if the UE is establishing the RRC connection for mobile terminating calls:

2>
if timer T302 is running:

3>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication and that access barring for mobile terminating calls is applicable, upon which the procedure ends;

1>
else if the UE is establishing the RRC connection for emergency calls:

2>
if SystemInformationBlockType2 includes the ac-BarringInfo:
3>
if the ac-BarringForEmergency is set to TRUE:

4>
if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11]:

NOTE 1:
ACs 12, 13, 14 are only valid for use in the home country and ACs 11, 15 are only valid for use in the HPLMN/ EHPLMN.

5>
if the ac-BarringInfo includes ac-BarringForMO-Data, and for all of these valid Access Classes for the UE, the corresponding bit in the ac-BarringForSpecialAC contained in ac-BarringForMO-Data is set to one:

6>
consider access to the cell as barred;

4>
else:

5>
consider access to the cell as barred;

2>
if access to the cell is barred:

3>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication, upon which the procedure ends;

1>
else if the UE is establishing the RRC connection for mobile originating calls:

2>
perform access barring check as specified in 5.3.3.11, using T303 as "Tbarring" and ac-BarringForMO-Data as "AC barring parameter";

2>
if access to the cell is barred:

3>
if SystemInformationBlockType2 includes ac-BarringForCSFB or the UE does not support CS fallback:

4>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication and that access barring for mobile originating calls is applicable, upon which the procedure ends;

3>
else (SystemInformationBlockType2 does not include ac-BarringForCSFB and the UE supports CS fallback):

4>
if timer T306 is not running, start T306 with the timer value of T303;

4>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication and that access barring for mobile originating calls and mobile originating CS fallback is applicable, upon which the procedure ends;

1>
else if the UE is establishing the RRC connection for mobile originating signalling:

2>
perform access barring check as specified in 5.3.3.11, using T305 as "Tbarring" and ac-BarringForMO-Signalling as "AC barring parameter";

2>
if access to the cell is barred:

3>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication and that access barring for mobile originating signalling is applicable, upon which the procedure ends;

1>
else if the UE is establishing the RRC connection for mobile originating CS fallback:

2>
if SystemInformationBlockType2 includes ac-BarringForCSFB:

3>
perform access barring check as specified in 5.3.3.11, using T306 as "Tbarring" and ac-BarringForCSFB as "AC barring parameter";

3>
if access to the cell is barred:

4>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication and that access barring for mobile originating CS fallback is applicable, due to ac-BarringForCSFB, upon which the procedure ends;
2>
else:

3>
perform access barring check as specified in 5.3.3.11, using T306 as "Tbarring" and ac-BarringForMO-Data as "AC barring parameter";

3>
if access to the cell is barred:

4>
if timer T303 is not running, start T303 with the timer value of T306;

4>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication and that access barring for mobile originating CS fallback and mobile originating calls is applicable, due to ac-BarringForMO-Data, upon which the procedure ends;

1>
else if the UE is establishing the RRC connection for mobile originating MMTEL voice, mobile originating MMTEL video, mobile originating SMSoIP or mobile originating SMS:

2>
if the UE is establishing the RRC connection for mobile originating MMTEL voice and SystemInformationBlockType2 includes ac-BarringSkipForMMTELVoice; or

2>
if the UE is establishing the RRC connection for mobile originating MMTEL video and SystemInformationBlockType2 includes ac-BarringSkipForMMTELVideo; or

2>
if the UE is establishing the RRC connection for mobile originating SMSoIP or SMS and SystemInformationBlockType2 includes ac-BarringSkipForSMS:
3>
consider access to the cell as not barred;

2>
else:

3>
if establishmentCause received from higher layers is set to mo-Signalling (including the case that mo-Signalling is replaced by highPriorityAccess according to 3GPP TS 24.301 [35] or by mo-VoiceCall according to the subclause 5.3.3.3):

4>
perform access barring check as specified in 5.3.3.11, using T305 as "Tbarring" and ac-BarringForMO-Signalling as "AC barring parameter";

4>
if access to the cell is barred:

5>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication and that access barring for mobile originating signalling is applicable, upon which the procedure ends;

3>
if establishmentCause received from higher layers is set to mo-Data (including the case that mo-Data is replaced by highPriorityAccess according to 3GPP TS 24.301 [35] or by mo-VoiceCall according to the subclause 5.3.3.3):
4>
perform access barring check as specified in 5.3.3.11, using T303 as "Tbarring" and ac-BarringForMO-Data as "AC barring parameter";

4>
if access to the cell is barred:

5>
if SystemInformationBlockType2 includes ac-BarringForCSFB or the UE does not support CS fallback:

6>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication and that access barring for mobile originating calls is applicable, upon which the procedure ends;

5>
else (SystemInformationBlockType2 does not include ac-BarringForCSFB and the UE supports CS fallback):

6>
if timer T306 is not running, start T306 with the timer value of T303;

6>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication and that access barring for mobile originating calls and mobile originating CS fallback is applicable, upon which the procedure ends;
1>
if the UE is resuming an RRC connection:

2>
if the UE was configured with EN-DC:

3>
perform EN-DC release, as specified in TS 38.331 [82, 5.3.5.10];

2>
release the MCG SCell(s), if configured, in accordance with 5.3.10.3a;

2>
release powerPrefIndicationConfig, if configured and stop timer T340, if running;

2>
release reportProximityConfig and clear any associated proximity status reporting timer;

2>
release obtainLocationConfig, if configured;

2>
release idc-Config, if configured;

2>
release measSubframePatternPCell, if configured;

2>
release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-ToAddModListSCG);

2>
release naics-Info for the PCell, if configured;

2>
release the LWA configuration, if configured, as described in 5.6.14.3;

2>
release the LWIP configuration, if configured, as described in 5.6.17.3;

2>
release bw-PreferenceIndicationTimer, if configured and stop timer T341, if running;

2>
release delayBudgetReportingConfig, if configured and stop timer T342, if running;

1>
apply the default physical channel configuration as specified in 9.2.4;

1>
apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1>
apply the default MAC main configuration as specified in 9.2.2;

1>
apply the CCCH configuration as specified in 9.1.1.2;

1>
apply the timeAlignmentTimerCommon included in SystemInformationBlockType2;

1>
start timer T300;

1>
if the UE is resuming an RRC connection:

2>
initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.3a;

1>
else:

2>
if stored, discard the UE AS context and resumeIdentity;

2>
if the UE is initiating EDT in accordance with conditions in 5.3.3.1b:

3>
initiate transmission of the RRCEarlyDataRequest message in accordance with 5.3.3.3b;

2>
else:

3>
initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;

NOTE 2:
Upon initiating the connection establishment procedure, the UE is not required to ensure it maintains up to date system information applicable only for UEs in RRC_IDLE state. However, the UE needs to perform system information acquisition upon cell re-selection.

For NB-IoT, upon initiation of the procedure, the UE shall:

1>
if the UE is establishing or resuming the RRC connection for mobile originating exception data; or

1>
if the UE is establishing or resuming the RRC connection for mobile originating data; or

1>
if the UE is establishing or resuming the RRC connection for delay tolerant access; or

1>
if the UE is establishing or resuming the RRC connection for mobile originating signalling;

2>
perform access barring check as specified in 5.3.3.14;

2>
if access to the cell is barred:

3>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication and that access barring is applicable, upon which the procedure ends;

1>
apply the default physical channel configuration as specified in 9.2.4;

1>
apply the default MAC main configuration as specified in 9.2.2;

1>
apply the CCCH configuration as specified in 9.1.1.2;

1>
start timer T300;

1>
if the UE is establishing an RRC connection:

2>
if the UE is initiating EDT in accordance with conditions in 5.3.3.1b:

3>
initiate transmission of the RRCEarlyDataRequest message in accordance with 5.3.3.3b;

2>
else:

3>
initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;

1>
else if the UE is resuming an RRC connection:

2>
initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.3a;

NOTE 3:
Upon initiating the connection establishment or resumption procedure, the UE is not required to ensure it maintains up to date system information applicable only for UEs in RRC_IDLE state. However, the UE needs to perform system information acquisition upon cell re-selection.

	Next change


5.3.3.3a
Actions related to transmission of RRCConnectionResumeRequest message

The UE shall set the contents of RRCConnectionResumeRequest message as follows:

1>
if the UE is a NB-IoT UE; or
1>
if the UE is initiating EDT in accordance with conditions in 5.3.3.1b; or

1>
if field useFullResumeID is signalled in SystemInformationBlockType2:

2>
set the resumeID to the stored resumeIdentity;

1>
else:

2>
set the truncatedResumeID to include bits in bit position 9 to 20 and 29 to 40 from the left in the stored resumeIdentity.

1>
if the UE supports mo-VoiceCall establishment cause and UE is resuming the RRC connection for mobile originating MMTEL voice and SystemInformationBlockType2 includes voiceServiceCauseIndication and the establishment cause received from upper layers is not set to highPriorityAccess:

2>
set the resumeCause to mo-VoiceCall;

1>
else if the UE supports mo-VoiceCall establishment cause for mobile originating MMTEL video and UE is resuming the RRC connection for mobile originating MMTEL video and SystemInformationBlockType2 includes videoServiceCauseIndication and the establishment cause received from upper layers is not set to highPriorityAccess:

2>
set the resumeCause to mo-VoiceCall;
1>
else:

2>
set the resumeCause in accordance with the information received from upper layers;

1>
set the shortResumeMAC-I to the 16 least significant bits of the MAC-I calculated:

2>
over the ASN.1 encoded as per section 8 (i.e., a multiple of 8 bits) VarShortResumeMAC-Input (or VarShortResumeMAC-Input-NB in NB-IoT);

2>
with the KRRCint key and the previously configured integrity protection algorithm; and

2>
with all input bits for COUNT, BEARER and DIRECTION set to binary ones;

Editor’s Note: It is assumed that shortResumeMAC-I is calculated with the key from the previous RRC connection.
1>
restore the RRC configuration and security context from the stored UE AS context:

1>
if the UE is initiating EDT in accordance with conditions in 5.3.3.1b:

2>
restore the PDCP state and re-establish PDCP entities for all SRBs and all DRBs;

2>
indicate to lower layers that stored UE AS context is used;
2>
reset the header compression protocol context for the DRBs configured with the header compression protocol;

Editor’s Note: FFS drb-ContinueROHC 
Editor’s Note: The stored UE AS context and resumeIdentity is not discarded at this point.
2>
resume all SRBs and all DRBs;

2>
update the KeNB key based on the KASME key to which the current KeNB is associated, using the stored value of nextHopChainingCount, as specified in TS 33.401 [32];
Editor’s Note: FFS when the nextHopChainingCount is provided, i.e. in the message triggering the RRC suspension or other
2>
derive the KRRCint key associated with the previously configured integrity algorithm, as specified in TS 33.401 [32];

2>
derive the KRRCenc key and the KUPenc key associated with the previously configured ciphering algorithm, as specified in TS 33.401 [32];

2>
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;

2>
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;

2>
configure the lower layers to use EDT;
1>
else:

2>
if SRB1 was configured with NR PDCP:

3>
for SRB1, release the NR PDCP entity and establish an E-UTRA PDCP entity with the current (MCG) security configuration;

NOTE 1:
The UE applies the LTE ciphering and integrity protection algorithms that are equivalent to the previously configured NR security algorithms.

2> else:

3> for SRB1, restore the PDCP state and re-establish the PDCP entity;

2>
resume SRB1;

NOTE 2:
Until successful connection resumption, the default physical layer configuration and the default MAC Main configuration are applied for the transmission of SRB0 and SRB1, and SRB1 is used only for the transfer of RRCConnectionResume message.
The UE shall submit the RRCConnectionResumeRequest message to lower layers for transmission.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.5.

	Next change


5.3.3.3b
Actions related to transmission of RRCEarlyDataRequest message
The UE shall set the contents of RRCEarlyDataRequest message as follows:

1>
set the s-TMSI to the value received from upper layers;
1>
set the establishmentCause in accordance with the information received from upper layers;
1>
set the dedicatedInfoNAS to include the information received from upper layers;
Editor’s Note: It is assumed that multiToneSupport and multiCarrierSupport are not needed as they can be retrieved from the MME with the UE capabilities

The UE shall configure the lower layers to use EDT and submit the RRCEarlyDataRequest message to the lower layers for transmission.
Editor’s Note: It should be discussed whether the UE shall continue cell re-selection related measurements as well as cell re-selection evaluation and perfrom cell re-selection when the conditions are fulfilled.
	Next change


5.3.3.3c
UE actions upon receiving EDT fallback indication 
Editor’s Note: 
The modelling of RRC-MAC interactions for EDT MSG3 transmission and retransmission is FFS. It has been agreed, at least for the CP solution, that if the grant is too small to send the data, the UE shall revert to the legacy procedure. How this is performed needs to be specified.
	Next change


5.3.3.4
Reception of the RRCConnectionSetup by the UE

NOTE 1:
Prior to this, lower layer signalling is used to allocate a C-RNTI. For further details see TS 36.321 [6];

The UE shall:

1>
if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest:
2>
discard the stored UE AS context and resumeIdentity;

2>
indicate to upper layers that the RRC connection resume has been fallbacked;
Editor’s Note: It is FFS what additional actions are required when RRCConnectionResumeRequest was sent for EDT.
1>
perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;

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>
stop timer T300;

1>
stop timer T302, if running;

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>
release rclwi-Configuration, if configured, as specified in 5.6.16.2;
1>
stop timer T360, if running;

1>
stop timer T322, if running;

1>
enter RRC_CONNECTED;

1>
stop the cell re-selection procedure;

1>
consider the current cell to be the PCell;

1>
set the content of RRCConnectionSetupComplete message as follows:

2>
if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest:

3>
if upper layers provide an S-TMSI:

4>
set the s-TMSI to the value received from upper layers;

2>
set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1 (or SystemInformationBlockType1-NB in NB-IoT);

2>
if upper layers provide the 'Registered MME', include and set the registeredMME as follows:

3>
if the PLMN identity of the 'Registered MME' is different from the PLMN selected by the upper layers:

4>
include the plmnIdentity in the registeredMME and set it to the value of the PLMN identity in the 'Registered MME' received from upper layers;

3>
set the mmegi and the mmec to the value received from upper layers;

2>
if upper layers provided the 'Registered MME':

3>
include and set the gummei-Type to the value provided by the upper layers;

2>
if the UE supports CIoT EPS optimisation(s):

3>
include attachWithoutPDN-Connectivity if received from upper layers;

3>
include up-CIoT-EPS-Optimisation if received from upper layers;

3>
except for NB-IoT, include cp-CIoT-EPS-Optimisation if received from upper layers;

2>
if connecting as an RN:

3>
include the rn-SubframeConfigReq;
2>
set the dedicatedInfoNAS to include the information received from upper layers;

NOTE 2:
If the RRCConnectionSetup is received in response to an RRCEarlyDataRequest, the dedicatedInfoNAS is set to an empty container.
Editor’s Note: it is FFS whether dedicatedInfoNAS can be included when the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest for EDT.

2>
except for NB-IoT:

3>
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:

4>
include rlf-InfoAvailable;

3>
if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

4>
include logMeasAvailableMBSFN;

3>
else if the UE has logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

4>
include logMeasAvailable;

3>
if the UE has connection establishment failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

4>
include connEstFailInfoAvailable;

3>
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;

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

4>
include the mobilityHistoryAvail;

2>
include dcn-ID if a DCN-ID value (see TS 23.401 [41]) is received from upper layers;

2>
if UE needs UL gaps during continuous uplink transmission:

3>
include ue-CE-NeedULGaps;

2>
submit the RRCConnectionSetupComplete message to lower layers for transmission, upon which the procedure ends;

	Next change


5.3.3.4a
Reception of the RRCConnectionResume by the UE

The UE shall:

1>
stop timer T300;

1>
except if the RRCConnectionResume is received in response to an RRCConnectionResumeRequest for EDT:
2>
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;

2>
if drb-ContinueROHC is included:

3>
indicate to lower layers that stored UE AS context is used and that drb-ContinueROHC is configured;

3>
continue the header compression protocol context for the DRBs configured with the header compression protocol;

2>
else:

3>
indicate to lower layers that stored UE AS context is used;
3>
reset the header compression protocol context for the DRBs configured with the header compression protocol;

1>
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:
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, 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, 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, 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>
stop timer T302, if running;

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>
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];

1>
store the nextHopChainingCount value;

1>
derive the KRRCint key associated with the previously configured integrity algorithm, as specified in TS 33.401 [32];

1>
request lower layers to verify the integrity protection of the RRCConnectionResume message, using the previously configured algorithm and the KRRCint key;

1>
if the integrity protection check of the RRCConnectionResume message fails:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other', upon which the procedure ends;

1>
derive the KRRCenc key and the KUPenc key associated with the previously configured ciphering algorithm, as specified in TS 33.401 [32];

1>
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;

1>
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;

Editor’s note: the actions upon reception of RRCConnectionResume in response to an RCConnectionResumeRequest for EDT need to be defined.

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]) 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 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:

4>
include rlf-InfoAvailable;

3>
if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

4>
include logMeasAvailableMBSFN;

3>
else if the UE has logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

4>
include logMeasAvailable;

3>
if the UE has connection establishment failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

4>
include connEstFailInfoAvailable;

3>
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;

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

4>
include mobilityHistoryAvail;

1>
submit the RRCConnectionResumeComplete message to lower layers for transmission;

1>
the procedure ends.

	Next change


5.3.3.4b
Reception of the RRCEarlyDataComplete by the UE

The UE shall:
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>
stop timer T300;
1>
stop timer T302, if running;


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;

Editor’s Note: FFS if other timers, e.g, T360 need to be stopped.
1>
stop timer T322, if running;
1>
forward the dedicatedInfoNAS, if received, to the upper layers;
1>
reset MAC and release the MAC configuration;
1>
if redirectedCarrierInfo indicating redirection to geran is included:

2>
if AS security has not been activated; and 

2>
if upper layers indicate that redirect to GERAN without AS security is not allowed:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other', upon which the procedure ends;
1>
if idleModeMobilityControlInfo is included:

2>
store the cell reselection priority information provided by the idleModeMobilityControlInfo;

2>
if the t320 is included:

3>
start timer T320, with the timer value set according to the value of t320;

1>
else:

2>
apply the cell reselection priority information broadcast in the system information;

1>
for NB-IoT, if redirectedCarrierInfo is included:

2>
if the redirectedCarrierOffsetDedicated is included in the redirectedCarrierInfo:

3>
store the dedicated offset for the frequency in redirectedCarrierInfo;

3>
start timer T322, with the timer value set according to the value of T322 in redirectedCarrierInfo;

1>
if the extendedWaitTime is present; and

1>
if the UE supports delay tolerant access or the UE is a NB-IoT UE: 

2>
forward the extendedWaitTime to upper layers;

1>
indicate the release of the RRC connection to upper layers together with the release cause ‘other’, upon which the procedure ends;
Editor’s Note: FFS if releaseCause is included or if ‘Other’ is implicit. 

	Next change


5.3.3.8
Reception of the RRCConnectionReject by the UE

The UE shall:

1>
stop timer T300;

1>
reset MAC and release the MAC configuration;

1>
except for NB-IoT, start timer T302, with the timer value set to the waitTime;

1>
if the UE is a NB-IoT UE; or

1>
if the extendedWaitTime is present and the UE supports delay tolerant access:

2>
forward the extendedWaitTime to upper layers;

1>
if deprioritisationReq is included and the UE supports RRC Connection Reject with deprioritisation:

2>
start or restart timer T325 with the timer value set to the deprioritisationTimer signalled;

2>
store the deprioritisationReq until T325 expiry;

NOTE:
The UE stores the deprioritisation request irrespective of any cell reselection absolute priority assignments (by dedicated or common signalling) and regardless of RRC connections in E-UTRAN or other RATs unless specified otherwise.

1>
if the RRCConnectionReject is received in response to an RRCConnectionResumeRequest:
2>
if the rrc-SuspendIndication is not present:

3>
discard the stored UE AS context and resumeIdentity;

3>
inform upper layers about the failure to resume the RRC connection without suspend indication and that access barring for mobile originating calls, mobile originating signalling, mobile terminating access and except for NB-IoT for mobile originating CS fallback is applicable, upon which the procedure ends;

2>
else:
3>
suspend SRB1;

3>
inform upper layers about the failure to resume the RRC connection with suspend indication and that access barring for mobile originating calls, mobile originating signalling, mobile terminating access and except for NB-IoT for mobile originating CS fallback is applicable, upon which the procedure ends;

1>
else:
2>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating calls, mobile originating signalling, mobile terminating access and except for NB-IoT, for mobile originating CS fallback is applicable, upon which the procedure ends;

	Next change


5.3.12
UE actions upon leaving RRC_CONNECTED

Upon leaving RRC_CONNECTED, the UE shall:

1>
reset MAC;

1>
stop all timers that are running except T320, T322, T325, T330;

1>
if leaving RRC_CONNECTED was triggered by suspension of the RRC:

2>
re-establish RLC entities for all SRBs and DRBs, including RBs configured with NR PDCP;
2>
store the UE AS Context including the current RRC configuration, the current security context, the PDCP state including ROHC state, C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell;

2>
store the following information provided by E-UTRAN:

3>
the resumeIdentity;

3>
the nextHopChainingCount, if present;

2>
suspend all SRB(s) and DRB(s), including RBs configured with NR PDCP, except SRB0;

2>
indicate the suspension of the RRC connection to upper layers;

2>
configure lower layers to suspend integrity protection and ciphering;

NOTE 1:
Ciphering is not applied for the subsequent RRCConnectionResume message used to resume the connection. An integrity check is performed by lower layers, but merely upon request from RRC.

1>
else:

2>
release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity for all established RBs;

2>
indicate the release of the RRC connection to upper layers together with the release cause;

1>
if leaving RRC_CONNECTED was triggered neither by reception of the MobilityFromEUTRACommand message nor by selecting an inter-RAT cell while T311 was running:

2>
if timer T350 is configured:

3>
start timer T350;

3>
apply rclwi-Configuration if configured, otherwise apply the wlan-Id-List corresponding to the RPLMN included in SystemInformationBlockType17;

2>
else:

3>
release the wlan-OffloadConfigDedicated, if received;

3>
if the wlan-OffloadConfigCommon corresponding to the RPLMN is broadcast by the cell:

4>
apply the wlan-OffloadConfigCommon corresponding to the RPLMN included in SystemInformationBlockType17;

4>
apply steerToWLAN if configured, otherwise apply the wlan-Id-List corresponding to the RPLMN included in SystemInformationBlockType17;
2>
enter RRC_IDLE and perform procedures as specified in TS 36.304 [4, 5.2.7];
1>
else:

2>
release the wlan-OffloadConfigDedicated, if received;

NOTE 2:
BL UEs or UEs in CE verifies validity of SI when released to RRC_IDLE.
1>
release the LWA configuration, if configured, as described in 5.6.14.3;
1>
release the LWIP configuration, if configured, as described in 5.6.17.3;

	Next change


5.8a.2
SC-MCCH information acquisition

5.8a.2.1
General
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Figure 5.8a.2.1-1: SC-MCCH information acquisition

The UE applies the SC-MCCH information acquisition procedure to acquire the SC-PTM control information that is broadcast by the E-UTRAN. The procedure applies to SC-PTM capable UEs that are in RRC_IDLE except for BL UEs, UEs in CE and NB-IoT UEs, performing EDT procedure. This procedure also applies to SC-PTM capable UEs that are in RRC_CONNECTED except for BL UEs, UEs in CE or NB-IoT UEs.

	Next change


6.2.1
General message structure

<<unchanged text skipped>>
–
DL-CCCH-Message
The DL-CCCH-Message class is the set of RRC messages that may be sent from the E‑UTRAN to the UE on the downlink CCCH logical channel.

-- ASN1START

DL-CCCH-Message ::= SEQUENCE {


message




DL-CCCH-MessageType

}

DL-CCCH-MessageType ::= CHOICE {


c1





CHOICE {



rrcConnectionReestablishment


RRCConnectionReestablishment,



rrcConnectionReestablishmentReject

RRCConnectionReestablishmentReject,



rrcConnectionReject





RRCConnectionReject,



rrcConnectionSetup





RRCConnectionSetup


},


messageClassExtension
CHOICE {



c2





CHOICE {




rrcEarlyDataComplete-r15


RRCEarlyDataComplete-r15,



spare
NULL


},



messageClassExtensionFuture-r15


SEQUENCE {}

}

-- ASN1STOP

Editor’s Note: The exact name of the DL message for EDT is FFS.

–
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, 



spare3 NULL, 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,




spare

NULL



},




messageClassExtensionFurther-r15

SEQUENCE {}



}

}

-- ASN1STOP

Editor’s Note: The exact name of the UL message for EDT is FFS.
	Next change


6.2.2
Message definitions
<<unchanged text skipped>>
–
RRCConnectionRelease
The RRCConnectionRelease message is used to command the release of an RRC connection, or to end an EDT procedure.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionRelease message
-- ASN1START

RRCConnectionRelease ::=


SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionRelease-r8



RRCConnectionRelease-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRelease-r8-IEs ::=

SEQUENCE {


releaseCause





ReleaseCause,


redirectedCarrierInfo



RedirectedCarrierInfo



OPTIONAL,
-- Need ON


idleModeMobilityControlInfo


IdleModeMobilityControlInfo


OPTIONAL,
-- Need OP


nonCriticalExtension



RRCConnectionRelease-v890-IEs

OPTIONAL

}

RRCConnectionRelease-v890-IEs ::=
SEQUENCE {


lateNonCriticalExtension


OCTET STRING (CONTAINING RRCConnectionRelease-v9e0-IEs)
OPTIONAL,


nonCriticalExtension



RRCConnectionRelease-v920-IEs

OPTIONAL

}

-- Late non critical extensions

RRCConnectionRelease-v9e0-IEs ::= SEQUENCE {


redirectedCarrierInfo-v9e0


RedirectedCarrierInfo-v9e0


OPTIONAL,
-- Cond NoRedirect-r8


idleModeMobilityControlInfo-v9e0
IdleModeMobilityControlInfo-v9e0
OPTIONAL,
-- Cond IdleInfoEUTRA


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- Regular non critical extensions

RRCConnectionRelease-v920-IEs ::=
SEQUENCE {


cellInfoList-r9




CHOICE {



geran-r9





CellInfoListGERAN-r9,



utra-FDD-r9





CellInfoListUTRA-FDD-r9,



utra-TDD-r9





CellInfoListUTRA-TDD-r9,



...,



utra-TDD-r10




CellInfoListUTRA-TDD-r10


}














OPTIONAL,
-- Cond Redirection


nonCriticalExtension


RRCConnectionRelease-v1020-IEs

OPTIONAL

}

RRCConnectionRelease-v1020-IEs ::=
SEQUENCE {


extendedWaitTime-r10



INTEGER (1..1800)

OPTIONAL,
-- Need ON


nonCriticalExtension


RRCConnectionRelease-v1320-IEs



OPTIONAL

}

RRCConnectionRelease-v1320-IEs::=
SEQUENCE {


resumeIdentity-r13




ResumeIdentity-r13



OPTIONAL,
-- Need OR 



nonCriticalExtension



RRCConnectionRelease-v15xy-IEs
OPTIONAL

}

RRCConnectionRelease-v15xy-IEs ::=
SEQUENCE {


nextHopChainingCount-r15


NextHopChainingCount


OPTIONAL,
-- Cond EDT-UP

nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

ReleaseCause ::=



ENUMERATED {loadBalancingTAUrequired,












other, cs-FallbackHighPriority-v1020, rrc-Suspend-v1320}

RedirectedCarrierInfo ::=


CHOICE {


eutra







ARFCN-ValueEUTRA,


geran







CarrierFreqsGERAN,


utra-FDD






ARFCN-ValueUTRA,


utra-TDD






ARFCN-ValueUTRA,


cdma2000-HRPD





CarrierFreqCDMA2000,


cdma2000-1xRTT





CarrierFreqCDMA2000,


...,


utra-TDD-r10





CarrierFreqListUTRA-TDD-r10

}

RedirectedCarrierInfo-v9e0 ::=


SEQUENCE {


eutra-v9e0







ARFCN-ValueEUTRA-v9e0

}

CarrierFreqListUTRA-TDD-r10 ::=


SEQUENCE (SIZE (1..maxFreqUTRA-TDD-r10)) OF ARFCN-ValueUTRA
IdleModeMobilityControlInfo ::=

SEQUENCE {


freqPriorityListEUTRA



FreqPriorityListEUTRA


OPTIONAL,

-- Need ON


freqPriorityListGERAN



FreqsPriorityListGERAN


OPTIONAL,

-- Need ON


freqPriorityListUTRA-FDD


FreqPriorityListUTRA-FDD

OPTIONAL,

-- Need ON


freqPriorityListUTRA-TDD


FreqPriorityListUTRA-TDD

OPTIONAL,

-- Need ON

bandClassPriorityListHRPD


BandClassPriorityListHRPD

OPTIONAL,

-- Need ON


bandClassPriorityList1XRTT


BandClassPriorityList1XRTT

OPTIONAL,

-- Need ON


t320







ENUMERATED {












min5, min10, min20, min30, min60, min120, min180,












spare1}





OPTIONAL,

-- Need OR


...,

[[
freqPriorityListExtEUTRA-r12

FreqPriorityListExtEUTRA-r12

OPTIONAL

-- Need ON


]],


[[
freqPriorityListEUTRA-v1310


FreqPriorityListEUTRA-v1310


OPTIONAL,

-- Need ON



freqPriorityListExtEUTRA-v1310

FreqPriorityListExtEUTRA-v1310

OPTIONAL

-- Need ON


]]

}

IdleModeMobilityControlInfo-v9e0 ::=
SEQUENCE {


freqPriorityListEUTRA-v9e0


SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA-v9e0

}

FreqPriorityListEUTRA ::=


SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA

FreqPriorityListExtEUTRA-r12 ::=

SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA-r12

FreqPriorityListEUTRA-v1310 ::=


SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA-v1310

FreqPriorityListExtEUTRA-v1310 ::=

SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA-v1310

FreqPriorityEUTRA ::=



SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


cellReselectionPriority



CellReselectionPriority

}

FreqPriorityEUTRA-v9e0 ::=


SEQUENCE {


carrierFreq-v9e0




ARFCN-ValueEUTRA-v9e0

OPTIONAL
-- Cond EARFCN-max

}

FreqPriorityEUTRA-r12 ::=



SEQUENCE {


carrierFreq-r12






ARFCN-ValueEUTRA-r9,


cellReselectionPriority-r12



CellReselectionPriority

}
FreqPriorityEUTRA-v1310 ::=



SEQUENCE {


cellReselectionSubPriority-r13



CellReselectionSubPriority-r13 

OPTIONAL

-- Need ON

}
FreqsPriorityListGERAN ::=


SEQUENCE (SIZE (1..maxGNFG)) OF FreqsPriorityGERAN

FreqsPriorityGERAN ::=



SEQUENCE {


carrierFreqs





CarrierFreqsGERAN,


cellReselectionPriority



CellReselectionPriority

}

FreqPriorityListUTRA-FDD ::=

SEQUENCE (SIZE (1..maxUTRA-FDD-Carrier)) OF FreqPriorityUTRA-FDD

FreqPriorityUTRA-FDD ::=


SEQUENCE {


carrierFreq






ARFCN-ValueUTRA,


cellReselectionPriority



CellReselectionPriority

}

FreqPriorityListUTRA-TDD ::=

SEQUENCE (SIZE (1..maxUTRA-TDD-Carrier)) OF FreqPriorityUTRA-TDD

FreqPriorityUTRA-TDD ::=


SEQUENCE {


carrierFreq






ARFCN-ValueUTRA,


cellReselectionPriority



CellReselectionPriority

}
BandClassPriorityListHRPD ::=

SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF BandClassPriorityHRPD

BandClassPriorityHRPD ::=


SEQUENCE {


bandClass






BandclassCDMA2000,


cellReselectionPriority



CellReselectionPriority

}

BandClassPriorityList1XRTT ::=
SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF BandClassPriority1XRTT

BandClassPriority1XRTT ::=


SEQUENCE {


bandClass






BandclassCDMA2000,


cellReselectionPriority



CellReselectionPriority

}

CellInfoListGERAN-r9 ::=

SEQUENCE (SIZE (1..maxCellInfoGERAN-r9)) OF CellInfoGERAN-r9
CellInfoGERAN-r9 ::=



SEQUENCE {


physCellId-r9





PhysCellIdGERAN,


carrierFreq-r9





CarrierFreqGERAN,


systemInformation-r9



SystemInfoListGERAN

}

CellInfoListUTRA-FDD-r9 ::=


SEQUENCE (SIZE (1..maxCellInfoUTRA-r9)) OF CellInfoUTRA-FDD-r9

CellInfoUTRA-FDD-r9 ::=



SEQUENCE {


physCellId-r9





PhysCellIdUTRA-FDD,


utra-BCCH-Container-r9



OCTET STRING

}

CellInfoListUTRA-TDD-r9 ::=


SEQUENCE (SIZE (1..maxCellInfoUTRA-r9)) OF CellInfoUTRA-TDD-r9

CellInfoUTRA-TDD-r9 ::=



SEQUENCE {


physCellId-r9





PhysCellIdUTRA-TDD,


utra-BCCH-Container-r9



OCTET STRING

}

CellInfoListUTRA-TDD-r10 ::=

SEQUENCE (SIZE (1..maxCellInfoUTRA-r9)) OF CellInfoUTRA-TDD-r10

CellInfoUTRA-TDD-r10 ::=


SEQUENCE {


physCellId-r10





PhysCellIdUTRA-TDD,


carrierFreq-r10





ARFCN-ValueUTRA,


utra-BCCH-Container-r10



OCTET STRING

}

-- ASN1STOP

Editor’s Note: FFS if nextHopChainingCount is only included when the RRCConnectionRelease message is used in response to RRCConnectionResumeRequest for EDT  
Editor’s Note: FFS if drb-ContinueROHC is needed 

	RRCConnectionRelease field descriptions

	carrierFreq or bandClass

The carrier frequency (UTRA and E-UTRA) and band class (HRPD and 1xRTT) for which the associated cellReselectionPriority is applied.

	carrierFreqs

The list of GERAN carrier frequencies organised into one group of GERAN carrier frequencies.

	cellInfoList

Used to provide system information of one or more cells on the redirected inter-RAT carrier frequency. The system information can be used if, upon redirection, the UE selects an inter-RAT cell indicated by the physCellId and carrierFreq (GERAN and UTRA TDD) or by the physCellId (other RATs). The choice shall match the redirectedCarrierInfo. In particular, E-UTRAN only applies value utra-TDD-r10 in case redirectedCarrierInfo is set to utra-TDD-r10.

	extendedWaitTime

Value in seconds for the wait time for Delay Tolerant access requests.

	freqPriorityListX

Provides a cell reselection priority for each frequency, by means of separate lists for each RAT (including E-UTRA). The UE shall be able to store at least 3 occurrences of FreqsPriorityGERAN. If E-UTRAN includes freqPriorityListEUTRA-v9e0 and/or freqPriorityListEUTRA-v1310 it includes the same number of entries, and listed in the same order, as in freqPriorityListEUTRA (i.e. without suffix). Field freqPriorityListExt includes additional neighbouring inter-frequencies, i.e. extending the size of the inter-frequency carrier list using the general principles specified in 5.1.2. EUTRAN only includes freqPriorityListExtEUTRA if freqPriorityListEUTRA (i.e without suffix) includes maxFreq entries. If E-UTRAN includes freqPriorityListExtEUTRA-v1310 it includes the same number of entries, and listed in the same order, as in freqPriorityListExtEUTRA-r12.

	idleModeMobilityControlInfo

Provides dedicated cell reselection priorities. Used for cell reselection as specified in TS 36.304 [4]. For E-UTRA and UTRA frequencies, a UE that supports multi-band cells for the concerned RAT considers the dedicated priorities to be common for all overlapping bands (i.e. regardless of the ARFCN that is used).

	redirectedCarrierInfo

The redirectedCarrierInfo indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to an E‑UTRA or an inter-RAT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as specified in TS 36.304 [4].

	releaseCause

The releaseCause is used to indicate the reason for releasing the RRC Connection. The cause value cs-FallbackHighPriority is only applicable when redirectedCarrierInfo is present with the value set to utra-FDD, utra-TDD or utra-TDD-r10.

E-UTRAN should not set the releaseCause to loadBalancingTAURequired or to cs-FallbackHighPriority if the extendedWaitTime is present.

	systemInformation

Container for system information of the GERAN cell i.e. one or more System Information (SI) messages as defined in TS 44.018 [45, table 9.1.1]. 

	t320

Timer T320 as described in section 7.3. Value minN corresponds to N minutes.

	utra-BCCH-Container

Contains System Information Container message as defined in TS 25.331 [19].


	Conditional presence
	Explanation

	EARFCN-max
	The field is mandatory present if the corresponding carrierFreq (i.e. without suffix) is set to maxEARFCN. Otherwise the field is not present.

	EDT-UP
	The field is optionally present, need ON, if the UE supports EDT and releaseCause                is set to rrc-Suspend; otherwise the field is not present.

	IdleInfoEUTRA
	The field is optionally present, need OP, if the IdleModeMobilityControlInfo (i.e. without suffix) is included and includes freqPriorityListEUTRA; otherwise the field is not present.

	NoRedirect-r8
	The field is optionally present, need OP, if the redirectedCarrierInfo (i.e. without suffix) is not included; otherwise the field is not present.

	Redirection
	The field is optionally present, need ON, if the redirectedCarrierInfo is included and set to geran, utra-FDD, utra-TDD or utra-TDD-r10; otherwise the field is not present.


–
RRCConnectionResumeComplete
The RRCConnectionResumeComplete message is used to confirm the successful completion of an RRC connection resumption.
Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionResumeComplete message
-- ASN1START

RRCConnectionResumeComplete-r13 ::= SEQUENCE {


rrc-TransactionIdentifier



RRC-TransactionIdentifier,


criticalExtensions






CHOICE {



rrcConnectionResumeComplete-r13



RRCConnectionResumeComplete-r13-IEs,



criticalExtensionsFuture




SEQUENCE {}


}

}

RRCConnectionResumeComplete-r13-IEs ::= SEQUENCE {


selectedPLMN-Identity-r13


INTEGER (1..maxPLMN-r11)



OPTIONAL,


dedicatedInfoNAS-r13



DedicatedInfoNAS





OPTIONAL,


rlf-InfoAvailable-r13



ENUMERATED {true}





OPTIONAL,


logMeasAvailable-r13



ENUMERATED {true}





OPTIONAL,


connEstFailInfoAvailable-r13

ENUMERATED {true}





OPTIONAL,


mobilityState-r13




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


mobilityHistoryAvail-r13


ENUMERATED {true}





OPTIONAL,


logMeasAvailableMBSFN-r13


ENUMERATED {true}





OPTIONAL,


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	RRCConnectionResumeComplete field descriptions

	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.


–
RRCConnectionResumeRequest
The RRCConnectionResumeRequest message is used to request the resumption of a suspended RRC connection or to perform EDT with User plane CIoT EPS Optimisation.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to E‑UTRAN

RRCConnectionResumeRequest message
-- ASN1START

RRCConnectionResumeRequest-r13 ::=
SEQUENCE {


criticalExtensions





CHOICE {



rrcConnectionResumeRequest-r13


RRCConnectionResumeRequest-r13-IEs,




criticalExtensionsFuture



SEQUENCE {}


}

}

RRCConnectionResumeRequest-r13-IEs ::=

SEQUENCE {


resumeIdentity-r13







CHOICE {



resumeID-r13








ResumeIdentity-r13,



truncatedResumeID-r13






BIT STRING (SIZE (24))


},


shortResumeMAC-I-r13







BIT STRING (SIZE (16)),


resumeCause-r13








ResumeCause,


spare










BIT STRING (SIZE (1))

}

ResumeCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1}

-- ASN1STOP

	RRCConnectionResumeRequest field descriptions

	resumeCause

Provides the resume cause for the RRC connection resume request as provided by the upper layers. 

	resumeIdentity

UE identity to facilitate UE context retrieval at eNB

	shortResumeMAC-I

Authentication token to facilitate UE authentication at eNB


–
RRCEarlyDataComplete
The RRCEarlyDataComplete message is used to confirm the successful completion of the EDT procedure when the UE has no RRC connection.

Signalling radio bearer: SRB0
RLC-SAP: TM

Logical channel: CCCH

Direction: E‑UTRAN to UE
RRCEarlyDataComplete message
-- ASN1START

RRCEarlyDataComplete-r15 ::=

SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




rrcEarlyDataComplete-r15



RRCEarlyDataComplete-r15-IEs,




spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCEarlyDataComplete
-r15-IEs ::=
SEQUENCE {


dedicatedInfoNAS-r15




DedicatedInfoNAS



OPTIONAL,
-- Need ON

extendedWaitTime-r15




INTEGER (1..1800)



OPTIONAL,
-- Need ON

idleModeMobilityControlInfo-r15


IdleModeMobilityControlInfo

OPTIONAL,
-- Need OP 

idleModeMobilityControlInfoExt
-r15

IdleModeMobilityControlInfo-v9e0
OPTIONAL,
-- Cond IdleInfoEUTRA


redirectedCarrierInfo-r15



RedirectedCarrierInfo-r15-IEs
OPTIONAL,
-- Need ON

nonCriticalExtension




SEQUENCE {}





OPTIONAL

}
RedirectedCarrierInfo-r15-IEs ::=


CHOICE {


eutra-r15



ARFCN-ValueEUTRA-r9,


geran-r15



CarrierFreqsGERAN,


utra-FDD-r15


ARFCN-ValueUTRA,


cdma2000-HRPD-r15

CarrierFreqCDMA2000,


cdma2000-1xRTT-r15

CarrierFreqCDMA2000,


utra-TDD-r15


CarrierFreqListUTRA-TDD-r10

}

-- ASN1STOP

Editor’s Note: It is FFS if releaseCause is needed

	RRCEarlyDataComplete-NB field descriptions

	extendedWaitTime

Value in seconds for the wait time for Delay Tolerant access requests.


	Conditional presence
	Explanation

	IdleInfoEUTRA
	The field is optionally present, need OP, if the IdleModeMobilityControlInfo-r15 is included and includes freqPriorityListEUTRA; otherwise the field is not present.


–
RRCEarlyDataRequest
The RRCEarlyDataRequest message is used to initiate EDT in uplink and downlink when the UE has no RRC connection.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to E‑UTRAN

RRCEarlyDataRequest message
-- ASN1START

RRCEarlyDataRequest-r15 ::=

SEQUENCE {


criticalExtensions




CHOICE {



rrcEarlyDataRequest-r15



RRCEarlyDataRequest-r15-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCEarlyDataRequest-r15-IEs ::=
SEQUENCE {


dedicatedInfoNAS-r15


DedicatedInfoNAS,


establishmentCause-r15


EstablishmentCause,

s-TMSI-r15





S-TMSI,

nonCriticalExtension


SEQUENCE {}


OPTIONAL

}

-- ASN1STOP
Editor’s Note: FFS which establishment causes are applicable for EDT. To be captured in field description or procedural text.
	Next change


6.3.2
Radio resource control information elements

<<unchanged text skipped>>
–
PRACH-Config
The IE PRACH-ConfigSIB and IE PRACH-Config are used to specify the PRACH configuration in the system information and in the mobility control information, respectively.

PRACH-Config information elements

-- ASN1START

PRACH-ConfigSIB ::=



SEQUENCE {


rootSequenceIndex




INTEGER (0..837),


prach-ConfigInfo




PRACH-ConfigInfo

}

PRACH-ConfigSIB-v1310 ::=


SEQUENCE {


rsrp-ThresholdsPrachInfoList-r13

RSRP-ThresholdsPrachInfoList-r13,


mpdcch-startSF-CSS-RA-r13


CHOICE {



fdd-r13







ENUMERATED {v1, v1dot5, v2, v2dot5, v4, v5, v8, 













v10},

 

tdd-r13







ENUMERATED {v1, v2, v4, v5, v8, v10, v20, spare}


} 

















OPTIONAL,
-- Cond MP

prach-HoppingOffset-r13



INTEGER (0..94)





OPTIONAL,
-- Need OR


prach-ParametersListCE-r13


PRACH-ParametersListCE-r13

}

PRACH-ConfigSIB-v15xy ::=


SEQUENCE {


edt-PRACH-ParametersListCE-r15

SEQUENCE (SIZE(1..maxCE-Level-r13)) OF EDT-PRACH-ParametersCE-r15
}

PRACH-Config ::=




SEQUENCE {


rootSequenceIndex




INTEGER (0..837),


prach-ConfigInfo




PRACH-ConfigInfo




OPTIONAL
-- Need ON

}

PRACH-Config-v1310 ::=



SEQUENCE {


rsrp-ThresholdsPrachInfoList-r13

RSRP-ThresholdsPrachInfoList-r13

OPTIONAL,
-- Cond MP

mpdcch-startSF-CSS-RA-r13


CHOICE {



fdd-r13







ENUMERATED {v1, v1dot5, v2, v2dot5, v4, v5, v8, 













v10},

 

tdd-r13







ENUMERATED {v1, v2, v4, v5, v8, v10, v20, spare}


} 

















OPTIONAL,
-- Cond MP

prach-HoppingOffset-r13



INTEGER (0..94)





OPTIONAL,
-- Need OR


prach-ParametersListCE-r13


PRACH-ParametersListCE-r13


OPTIONAL,
-- Cond MP

initial-CE-level-r13




INTEGER (0..3) 

OPTIONAL
-- Need OR

}

PRACH-Config-v1430 ::=



SEQUENCE {


rootSequenceIndexHighSpeed-r14



INTEGER (0..837),


zeroCorrelationZoneConfigHighSpeed-r14

INTEGER (0..12),


prach-ConfigIndexHighSpeed-r14



INTEGER (0..63),


prach-FreqOffsetHighSpeed-r14



INTEGER (0..94)

}

PRACH-ConfigSCell-r10 ::=



SEQUENCE {


prach-ConfigIndex-r10




INTEGER (0..63)

}

PRACH-ConfigInfo ::=



SEQUENCE {


prach-ConfigIndex




INTEGER (0..63),


highSpeedFlag





BOOLEAN,


zeroCorrelationZoneConfig


INTEGER (0..15),


prach-FreqOffset




INTEGER (0..94)

}

PRACH-ParametersListCE-r13 ::=
SEQUENCE (SIZE(1..maxCE-Level-r13)) OF PRACH-ParametersCE-r13

PRACH-ParametersCE-r13 ::=


SEQUENCE {


prach-ConfigIndex-r13




INTEGER (0..63),


prach-FreqOffset-r13





INTEGER (0..94), 


prach-StartingSubframe-r13



ENUMERATED {sf2, sf4, sf8, sf16, sf32, sf64, sf128,















sf256}



OPTIONAL,
-- Need OP


maxNumPreambleAttemptCE-r13









ENUMERATED {n3, n4, n5, n6, n7, n8, n10}
OPTIONAL,
-- Need OP


numRepetitionPerPreambleAttempt-r13

ENUMERATED {n1,n2,n4,n8,n16,n32,n64,n128},


mpdcch-NarrowbandsToMonitor-r13


SEQUENCE (SIZE(1..2)) OF 














INTEGER (1..maxAvailNarrowBands-r13),


mpdcch-NumRepetition-RA-r13



ENUMERATED {r1, r2, r4, r8, r16,















r32, r64, r128, r256},


prach-HoppingConfig-r13




ENUMERATED {on,off}

}

EDT-PRACH-ParametersCE-r15 ::=

SEQUENCE {


prach-ConfigIndex-r15



INTEGER (0..63),


prach-FreqOffset-r15




INTEGER (0..94), 


prach-StartingSubframe-r15


ENUMERATED {sf2, sf4, sf8, sf16, sf32, sf64, sf128, 
sf256}













OPTIONAL,
-- Need OP

mpdcch-NarrowbandsToMonitor-r15

SEQUENCE (SIZE(1..2)) OF INTEGER (1..maxAvailNarrowBands-r13)
}
RSRP-ThresholdsPrachInfoList-r13 ::= SEQUENCE (SIZE(1..3)) OF RSRP-Range

-- ASN1STOP

	PRACH-Config field descriptions

	edt-PRACH-ParametersListCE
Configures PRACH parameters for each CE level applicable to a UE performing EDT. If included, the number of entries is same as number of entries in prach-ParametersListCE. The first entry in the list is the PRACH parameters for CE level 0, the second entry in the list is the PRACH parameters for CE level 1, and so on. The parameters maxNumPreambleAttemptCE, numRepetitionPerPreambleAttempt, mpdcch-NumRepetition-RA, prach-HoppingConfig included in prach-ParametersListCE for CE level X are also applicable for EDT.

	initial-CE-level 

Indicates initial PRACH CE level at random access, see TS 36.321 [6]. If not configured, UE selects PRACH CE level based on measured RSRP level, see TS 36.321 [6].

	highSpeedFlag

Parameter: High-speed-flag, see TS 36.211 [21, 5.7.2]. TRUE corresponds to Restricted set and FALSE to Unrestricted set.

	maxNumPreambleAttemptCE 

Maximum number of preamble transmission attempts per CE level. See TS 36.321 [6].

If the field is absent, the UE shall use the default value n3.

	mpdcch-NarrowbandsToMonitor

Narrowbands to monitor for MPDCCH for RAR, see TS 36.213 [23, 6.2]. Field values (1..maxAvailNarrowBands-r13) correspond to narrowband indices (0..[maxAvailNarrowBands-r13-1]) as specified in TS 36.211 [21].

	mpdcch-NumRepetition-RA

Maximum number of repetitions for MPDCCH common search space (CSS) for RAR, Msg3 and Msg4, see TS 36.211 [21].

	mpdcch-startSF-CSS-RA 

Starting subframe configuration for MPDCCH common search space (CSS), including RAR, Msg3 retransmission, PDSCH with contention resolution and PDSCH with CCCH MAC SDU, see TS 36.211 [21] and TS 36.213 [23]. Value v1 corresponds to 1, value v1dot5 corresponds to 1.5, and so on.

	numRepetitionPerPreambleAttempt

Number of PRACH repetitions per attempt for each CE level, See TS 36.211 [21].

	prach-ConfigIndex

Parameter: prach-ConfigurationIndex, see TS 36.211 [21, 5.7.1].

	prach-ConfigIndexHighSpeed
Parameter: prach-ConfigurationIndexHighSpeed, see TS 36.211 [21, 5.7.1]. If this field is present, the UE shall ignore prach-ConfigIndex.

	prach-FreqOffset

Parameter: prach-FrequencyOffset, see TS 36.211 [21, 5.7.1]. For TDD the value range is dependent on the value of prach-ConfigIndex.

	prach-FreqOffsetHighSpeed
Parameter: prach-FrequencyOffsetHighSpeed, see TS 36.211 [21, 5.7.1]. For TDD the value range is dependent on the value of prach-ConfigIndexHighSpeed. If this field is present, the UE shall ignore prach-FreqOffset.

	prach-HoppingConfig

Coverage level specific frequency hopping configuration for PRACH. 

	prach-HoppingOffset

Parameter: PRACH frequency hopping offset, expressed as a number of resource blocks, see TS 36.211 [21, 5.7.1]

	prach-ParametersListCE

Configures PRACH parameters for each CE level. The first entry in the list is the PRACH parameters of CE level 0, the second entry in the list is the PRACH parameters of CE level 1, and so on.

	prach-StartingSubframe

PRACH starting subframe periodicity, expressed in number of subframes available for preamble transmission (PRACH opportunities), see TS 36.211 [21]. Value sf2 corresponds to 2 subframes, sf4 corresponds to 4 subframes and so on. EUTRAN configures the PRACH starting subframe periodicity larger than or equal to the number of PRACH repetitions per attempt for each CE level (numRepetitionPerPreambleAttempt).

If the field is absent, the value is determined implicitly in TS 36.211 [21, 5.7.1].

	rootSequenceIndex

Parameter: RACH_ROOT_SEQUENCE, see TS 36.211 [21, 5.7.1].

	rootSequenceIndexHighSpeed

The field indicates starting logical root sequence index used to derive the 64 random access preambles based on restricted set type B in high speed scenario, see TS 36.211 [21, 5.7.2]. If this field is present, the UE shall generate random access preambles based on restricted set type B and ignore rootSequenceIndex.

	rsrp-ThresholdsPrachInfoList

The criterion for BL UEs and UEs in CE to select PRACH resource set. Up to 3 RSRP threshold values are signalled to determine the CE level for PRACH, see TS 36.213 [23]. The first element corresponds to RSRP threshold 1, the second element corresponds to RSRP threshold 2 and so on, see TS 36.321 [6]. The UE shall ignore this field if only one CE level, i.e. CE level 0, is configured in prach-ParametersListCE. The number of RSRP thresholds present in rsrp-ThresholdsPrachInfoList is equal to the number of CE levels configured in prach-ParametersListCE minus one.

	zeroCorrelationZoneConfig

Parameter: NCS configuration, see TS 36.211 [21, 5.7.2: table 5.7.2-2] for preamble format 0..3 and TS 36.211 [21, 5.7.2: table 5.7.2-3] for preamble format 4.

	zeroCorrelationZoneConfigHighSpeed

The field indicates NCS configuration for the restricted set type B in high speed scenario, see TS 36.211 [21, 5.7.2]. If this field is present, the UE shall generate random access preambles based on restricted set type B and ignore zeroCorrelationZoneConfig.


	Conditional presence
	Explanation

	MP
	The field is mandatory present.


<<unchanged text skipped>>
–
RACH-ConfigCommon
The IE RACH-ConfigCommon is used to specify the generic random access parameters.

RACH-ConfigCommon information element

-- ASN1START

RACH-ConfigCommon ::=

SEQUENCE {


preambleInfo





SEQUENCE {



numberOfRA-Preambles



ENUMERATED {













n4, n8, n12, n16, n20, n24, n28,













n32, n36, n40, n44, n48, n52, n56,













n60, n64},



preamblesGroupAConfig



SEQUENCE {




sizeOfRA-PreamblesGroupA


ENUMERATED {














n4, n8, n12, n16, n20, n24, n28,














n32, n36, n40, n44, n48, n52, n56,














n60},




messageSizeGroupA





ENUMERATED {b56, b144, b208, b256},




messagePowerOffsetGroupB


ENUMERATED {














minusinfinity, dB0, dB5, dB8, dB10, dB12,














dB15, dB18},




...



}


OPTIONAL












-- Need OP


},


powerRampingParameters



PowerRampingParameters,


ra-SupervisionInfo




SEQUENCE {



preambleTransMax




PreambleTransMax,



ra-ResponseWindowSize



ENUMERATED {













sf2, sf3, sf4, sf5, sf6, sf7,













sf8, sf10},



mac-ContentionResolutionTimer

ENUMERATED {













sf8, sf16, sf24, sf32, sf40, sf48,













sf56, sf64}


},


maxHARQ-Msg3Tx





INTEGER (1..8),


...,


[[
preambleTransMax-CE-r13


PreambleTransMax




OPTIONAL,
-- Need OR



rach-CE-LevelInfoList-r13

RACH-CE-LevelInfoList-r13


OPTIONAL
-- Need OR


]]

}

RACH-ConfigCommon-v1250 ::=

SEQUENCE {


txFailParams-r12 



SEQUENCE {



connEstFailCount-r12




ENUMERATED {n1, n2, n3, n4},



connEstFailOffsetValidity-r12


ENUMERATED {s30, s60, s120, s240, 















s300, s420, s600, s900},



connEstFailOffset-r12




INTEGER (0..15)

OPTIONAL
-- Need OP


}

}

RACH-ConfigCommonSCell-r11 ::=

SEQUENCE {


powerRampingParameters-r11



PowerRampingParameters,


ra-SupervisionInfo-r11




SEQUENCE {



preambleTransMax-r11




PreambleTransMax


},


...

}

RACH-CE-LevelInfoList-r13 ::=
SEQUENCE (SIZE (1..maxCE-Level-r13)) OF RACH-CE-LevelInfo-r13

RACH-CE-LevelInfo-r13 ::=

SEQUENCE {


preambleMappingInfo-r13



SEQUENCE {



firstPreamble-r13




INTEGER(0..63),



lastPreamble-r13




INTEGER(0..63)


},


ra-ResponseWindowSize-r13


ENUMERATED {sf20, sf50, sf80, sf120, sf180,














sf240, sf320, sf400},


mac-ContentionResolutionTimer-r13
ENUMERATED {sf80, sf100, sf120,














sf160, sf200, sf240, sf480, sf960},


rar-HoppingConfig-r13



ENUMERATED {on,off},


...,


[[
edt-parameters


SEQUENCE {




edt-TBS-r15



ENUMERATED 
{value1TBD, value2TBD, value3TBD, value4TBD













Value5TBD, value6TBD, value7TBD, value8TBD},



edt-lastPreamble-r15

INTEGER(0..63)



}
OPTIONAL

-- Need OR

]]
}

PowerRampingParameters ::=


SEQUENCE {


powerRampingStep




ENUMERATED {dB0, dB2,dB4, dB6},


preambleInitialReceivedTargetPower
ENUMERATED {












dBm-120, dBm-118, dBm-116, dBm-114, dBm-112,












dBm-110, dBm-108, dBm-106, dBm-104, dBm-102,












dBm-100, dBm-98, dBm-96, dBm-94,












dBm-92, dBm-90}

}

PreambleTransMax ::=



ENUMERATED {












n3, n4, n5, n6, n7,
n8, n10, n20, n50,












n100, n200}

-- ASN1STOP

Editor’s Note: ASN.1 for preamble partitioning (edt-lastPreamble-r15) is a placeholder showing one possible way. Final agreements on how to capture in ASN.1 is FFS.
Editor’s Note: FFS: the candidate values for maximum possible grant size for Msg3 for EDT (edt-TBS-r15).
	RACH-ConfigCommon field descriptions

	connEstFailCount

Number of times that the UE detects T300 expiry on the same cell before applying connEstFailOffset. 

	connEstFailOffset

Parameter “Qoffsettemp” in TS 36.304 [4]. If the field is not present the value of infinity shall be used for “Qoffsettemp”.

	connEstFailOffsetValidity

Amount of time that the UE applies connEstFailOffset before removing the offset from evaluation of the cell. Value s30 corresponds to 30 seconds, s60 corresponds to 60 seconds, and so on.

	edt-lastPreamble
Provides the mapping of preambles to groups for each CE level for EDT, as specified in TS 36.321 [6]. The preambles for EDT are the preambles lastPreamble-r13 +1 to edt-lastPreamble-r15. E-UTRAN configures this field only when random access preambles group B is not used.

	edt-TBS
Largest TBS for Msg3 for a CE level applicable to a UE performing EDT. Value in bits.

	mac-ContentionResolutionTimer

Timer for contention resolution in TS 36.321 [6]. Value in subframes. Value sf8 corresponds to 8 subframes, sf16 corresponds to 16 subframes and so on.

	maxHARQ-Msg3Tx

Maximum number of Msg3 HARQ transmissions in TS 36.321 [6], used for contention based random access. Value is an integer.

	messagePowerOffsetGroupB

Threshold for preamble selection in TS 36.321 [6]. Value in dB. Value minusinfinity corresponds to –infinity. Value dB0 corresponds to 0 dB, dB5 corresponds to 5 dB and so on.

	messageSizeGroupA

Threshold for preamble selection in TS 36.321 [6]. Value in bits. Value b56 corresponds to 56 bits, b144 corresponds to 144 bits and so on.

	numberOfRA-Preambles

Number of non-dedicated random access preambles in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 corresponds to 8 and so on.

	powerRampingStep

Power ramping factor in TS 36.321 [6]. Value in dB. Value dB0 corresponds to 0 dB, dB2 corresponds to 2 dB and so on.

	preambleInitialReceivedTargetPower

Initial preamble power in TS 36.321 [6]. Value in dBm. Value dBm-120 corresponds to -120 dBm, dBm-118 corresponds to -118 dBm and so on.

	preambleMappingInfo

Provides the mapping of preambles to groups for each CE level, except for EDT, as specified in TS 36.321 [6]. When random access preambles group B is used, firstPreamble-r13 is set to 0 and lastPreamble-r13 is set to numberOfRA-Preambles-1.

	preamblesGroupAConfig

Provides the configuration for preamble grouping in TS 36.321 [6]. If the field is not signalled, the size of the random access preambles group A [6] is equal to numberOfRA-Preambles.

	preambleTransMax, preambleTransMax-CE

Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer. Value n3 corresponds to 3, n4 corresponds to 4 and so on.

	rach-CE-LevelInfoList

Provides RACH information for each coverage level. The first entry in the list contains RACH information of CE level 0, the second entry in the list contains RACH information of CE level 1, and so on. If E-UTRAN includes rach-CE-LevelInfoList, it includes the same number of entries as in prach-ParametersListCE.

	ra-ResponseWindowSize

Duration of the RA response window in TS 36.321 [6]. Value in subframes. Value sf2 corresponds to 2 subframes, sf3 corresponds to 3 subframes and so on. The same value applies for each serving cell (although the associated functionality is performed independently for each cell).

	rar-HoppingConfig
Frequency hopping activation/deactivation for RAR/Msg3/Msg4 for a CE level, see TS 36.211 [21].

	sizeOfRA-PreamblesGroupA

Size of the random access preambles group A in TS 36.321 [6]. Value is an integer. Value n4 corresponds to 4, n8 corresponds to 8 and so on.


<<unchanged text skipped>>
–
RadioResourceConfigCommon
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify common radio resource configurations in the system information and in the mobility control information, respectively, e.g., the random access parameters and the static physical layer parameters.

RadioResourceConfigCommon information element

-- ASN1START

RadioResourceConfigCommonSIB ::=
SEQUENCE {


rach-ConfigCommon




RACH-ConfigCommon,


bcch-Config 





BCCH-Config,


pcch-Config 





PCCH-Config,


prach-Config





PRACH-ConfigSIB,


pdsch-ConfigCommon




PDSCH-ConfigCommon,


pusch-ConfigCommon




PUSCH-ConfigCommon,


pucch-ConfigCommon




PUCCH-ConfigCommon,


soundingRS-UL-ConfigCommon


SoundingRS-UL-ConfigCommon,


uplinkPowerControlCommon


UplinkPowerControlCommon,


ul-CyclicPrefixLength



UL-CyclicPrefixLength,

...,


[[
uplinkPowerControlCommon-v1020
UplinkPowerControlCommon-v1020

OPTIONAL
-- Need OR


]],


[[
rach-ConfigCommon-v1250


RACH-ConfigCommon-v1250



OPTIONAL
-- Need OR


]],


[[
pusch-ConfigCommon-v1270

PUSCH-ConfigCommon-v1270


OPTIONAL
-- Need OR


]],


[[
bcch-Config-v1310



BCCH-Config-v1310




OPTIONAL,
-- Need OR



pcch-Config-v1310



PCCH-Config-v1310




OPTIONAL,
-- Need OR



freqHoppingParameters-r13

FreqHoppingParameters-r13


OPTIONAL,
-- Need OR



pdsch-ConfigCommon-v1310

PDSCH-ConfigCommon-v1310


OPTIONAL,
-- Need OR



pusch-ConfigCommon-v1310

PUSCH-ConfigCommon-v1310


OPTIONAL,
-- Need OR



prach-ConfigCommon-v1310

PRACH-ConfigSIB-v1310



OPTIONAL,
-- Need OR



pucch-ConfigCommon-v1310

PUCCH-ConfigCommon-v1310


OPTIONAL
-- Need OR


]],


[[
highSpeedConfig-r14



HighSpeedConfig-r14




OPTIONAL,
-- Need OR



prach-Config-v1430



PRACH-Config-v1430




OPTIONAL,
-- Need OR



pucch-ConfigCommon-v1430

PUCCH-ConfigCommon-v1430


OPTIONAL
-- Need OR


]],


[[



prach-Config-v15xy


PRACH-ConfigSIB-v15xy


OPTIONAL

-- Cond EDT


]]
}

RadioResourceConfigCommon ::=

SEQUENCE {


rach-ConfigCommon




RACH-ConfigCommon




OPTIONAL,
-- Need ON


prach-Config





PRACH-Config,


pdsch-ConfigCommon




PDSCH-ConfigCommon




OPTIONAL,
-- Need ON


pusch-ConfigCommon




PUSCH-ConfigCommon,


phich-Config





PHICH-Config





OPTIONAL,
-- Need ON


pucch-ConfigCommon




PUCCH-ConfigCommon




OPTIONAL,
-- Need ON


soundingRS-UL-ConfigCommon


SoundingRS-UL-ConfigCommon


OPTIONAL,
-- Need ON


uplinkPowerControlCommon


UplinkPowerControlCommon


OPTIONAL,
-- Need ON


antennaInfoCommon




AntennaInfoCommon




OPTIONAL,
-- Need ON


p-Max







P-Max







OPTIONAL,
-- Need OP


tdd-Config






TDD-Config






OPTIONAL,
-- Cond TDD


ul-CyclicPrefixLength



UL-CyclicPrefixLength,

...,


[[
uplinkPowerControlCommon-v1020
UplinkPowerControlCommon-v1020

OPTIONAL
-- Need ON


]],


[[
tdd-Config-v1130



TDD-Config-v1130




OPTIONAL
-- Cond TDD3


]],


[[
pusch-ConfigCommon-v1270

PUSCH-ConfigCommon-v1270


OPTIONAL
-- Need OR


]],


[[




prach-Config-v1310



PRACH-Config-v1310




OPTIONAL,
-- Need ON



freqHoppingParameters-r13

FreqHoppingParameters-r13


OPTIONAL,
-- Need ON



pdsch-ConfigCommon-v1310

PDSCH-ConfigCommon-v1310


OPTIONAL,
-- Need ON



pucch-ConfigCommon-v1310

PUCCH-ConfigCommon-v1310


OPTIONAL,
-- Need ON



pusch-ConfigCommon-v1310

PUSCH-ConfigCommon-v1310


OPTIONAL,
-- Need ON



uplinkPowerControlCommon-v1310
UplinkPowerControlCommon-v1310

OPTIONAL
-- Need ON


]],


[[
highSpeedConfig-r14



HighSpeedConfig-r14




OPTIONAL,
-- Need OR



prach-Config-v1430



PRACH-Config-v1430




OPTIONAL,
-- Need OR



pucch-ConfigCommon-v1430

PUCCH-ConfigCommon-v1430


OPTIONAL,
-- Need OR


tdd-Config-v1430



TDD-Config-v1430




OPTIONAL
-- Cond TDD3

]],


[[



tdd-Config-v1450



TDD-Config-v1450




OPTIONAL
-- Cond TDD3


]]
}

RadioResourceConfigCommonPSCell-r12 ::=
SEQUENCE {


basicFields-r12





RadioResourceConfigCommonSCell-r10,


pucch-ConfigCommon-r12



PUCCH-ConfigCommon,


rach-ConfigCommon-r12



RACH-ConfigCommon,


uplinkPowerControlCommonPSCell-r12
UplinkPowerControlCommonPSCell-r12,


...,


[[
uplinkPowerControlCommonPSCell-v1310










UplinkPowerControlCommon-v1310

OPTIONAL
-- Need ON


]]

}

RadioResourceConfigCommonPSCell-v12f0 ::=
SEQUENCE {


basicFields-v12f0




RadioResourceConfigCommonSCell-v10l0

}

RadioResourceConfigCommonPSCell-v1440 ::=
SEQUENCE {


basicFields-v1440




RadioResourceConfigCommonSCell-v1440

}

RadioResourceConfigCommonSCell-r10 ::=
SEQUENCE {


-- DL configuration as well as configuration applicable for DL and UL


nonUL-Configuration-r10




SEQUENCE {



-- 1: Cell characteristics



dl-Bandwidth-r10





ENUMERATED {n6, n15, n25, n50, n75, n100},



-- 2: Physical configuration, general



antennaInfoCommon-r10




AntennaInfoCommon,



mbsfn-SubframeConfigList-r10


MBSFN-SubframeConfigList
OPTIONAL,
-- Need OR



-- 3: Physical configuration, control



phich-Config-r10





PHICH-Config,



-- 4: Physical configuration, physical channels



pdsch-ConfigCommon-r10




PDSCH-ConfigCommon,



tdd-Config-r10






TDD-Config




OPTIONAL
-- Cond TDDSCell


},


-- UL configuration


ul-Configuration-r10



SEQUENCE {



ul-FreqInfo-r10





SEQUENCE {




ul-CarrierFreq-r10




ARFCN-ValueEUTRA


OPTIONAL,
-- Need OP




ul-Bandwidth-r10




ENUMERATED {n6, n15,














n25, n50, n75, n100}
OPTIONAL,
-- Need OP




additionalSpectrumEmissionSCell-r10

AdditionalSpectrumEmission



},



p-Max-r10






P-Max






OPTIONAL,
-- Need OP



uplinkPowerControlCommonSCell-r10

UplinkPowerControlCommonSCell-r10,



-- A special version of IE UplinkPowerControlCommon may be introduced



-- 3: Physical configuration, control



soundingRS-UL-ConfigCommon-r10

SoundingRS-UL-ConfigCommon,



ul-CyclicPrefixLength-r10


UL-CyclicPrefixLength,


-- 4: Physical configuration, physical channels



prach-ConfigSCell-r10




PRACH-ConfigSCell-r10

OPTIONAL,
-- Cond TDD-OR-NoR11



pusch-ConfigCommon-r10



PUSCH-ConfigCommon


}

















OPTIONAL,
-- Need OR


...,


[[
ul-CarrierFreq-v1090



ARFCN-ValueEUTRA-v9e0


OPTIONAL
-- Need OP


]],


[[
rach-ConfigCommonSCell-r11


RACH-ConfigCommonSCell-r11

OPTIONAL,
-- Cond ULSCell



prach-ConfigSCell-r11



PRACH-Config




OPTIONAL,
-- Cond UL



tdd-Config-v1130




TDD-Config-v1130



OPTIONAL,
-- Cond TDD2



uplinkPowerControlCommonSCell-v1130









UplinkPowerControlCommonSCell-v1130


OPTIONAL
-- Cond UL

]],


[[
pusch-ConfigCommon-v1270

PUSCH-ConfigCommon-v1270


OPTIONAL
-- Need OR


]],


[[
pucch-ConfigCommon-r13



PUCCH-ConfigCommon

OPTIONAL,
-- Cond UL



uplinkPowerControlCommonSCell-v1310









UplinkPowerControlCommonSCell-v1310
OPTIONAL
-- Cond UL


]],


[[
highSpeedConfigSCell-r14

HighSpeedConfigSCell-r14


OPTIONAL,
-- Need OR



prach-Config-v1430



PRACH-Config-v1430




OPTIONAL,
-- Cond UL


ul-Configuration-r14



SEQUENCE {



ul-FreqInfo-r14





SEQUENCE {




ul-CarrierFreq-r14




ARFCN-ValueEUTRA-r9


OPTIONAL,
-- Need OP




ul-Bandwidth-r14




ENUMERATED {n6, n15,














n25, n50, n75, n100}
OPTIONAL,
-- Need OP




additionalSpectrumEmissionSCell-r14

AdditionalSpectrumEmission



},



p-Max-r14






P-Max






OPTIONAL,
-- Need OP



soundingRS-UL-ConfigCommon-r14

SoundingRS-UL-ConfigCommon,



ul-CyclicPrefixLength-r14


UL-CyclicPrefixLength,


prach-ConfigSCell-r14




PRACH-ConfigSCell-r10

OPTIONAL,
-- Cond TDD-OR-NoR11




uplinkPowerControlCommonPUSCH-LessCell-v1430











UplinkPowerControlCommonPUSCH-LessCell-v1430
OPTIONAL
-- Need OR
}
















OPTIONAL,
-- Cond ULSRS

harq-ReferenceConfig-r14




ENUMERATED {sa2,sa4,sa5} 
OPTIONAL,

-- Need OR


soundingRS-FlexibleTiming-r14    


ENUMERATED {true}


OPTIONAL

-- Need OR


]],


[[
mbsfn-SubframeConfigList-v1430

MBSFN-SubframeConfigList-v1430

OPTIONAL-- Need ON


]]

}

RadioResourceConfigCommonSCell-v10l0 ::=
SEQUENCE {


-- UL configuration


ul-Configuration-v10l0



SEQUENCE {



additionalSpectrumEmissionSCell-v10l0

AdditionalSpectrumEmission-v10l0


}

}

RadioResourceConfigCommonSCell-v1440 ::=
SEQUENCE {


ul-Configuration-v1440



SEQUENCE {



ul-FreqInfo-v1440





SEQUENCE {




additionalSpectrumEmissionSCell-v1440

AdditionalSpectrumEmission-v10l0



}


}

}

BCCH-Config ::=





SEQUENCE {


modificationPeriodCoeff



ENUMERATED {n2, n4, n8, n16}

}

BCCH-Config-v1310 ::=



SEQUENCE {


modificationPeriodCoeff-v1310

ENUMERATED {n64}

}

FreqHoppingParameters-r13 ::=

SEQUENCE {


dummy


ENUMERATED {nb2, nb4}



OPTIONAL,


dummy2


CHOICE {



interval-FDD-r13





ENUMERATED {int1, int2, int4, int8},



interval-TDD-r13





ENUMERATED {int1, int5, int10, int20}


} 

















OPTIONAL,


dummy3


CHOICE {



interval-FDD-r13





ENUMERATED {int2, int4, int8, int16},



interval-TDD-r13





ENUMERATED { int5, int10, int20, int40}


} 























OPTIONAL,


interval-ULHoppingConfigCommonModeA-r13
CHOICE {



interval-FDD-r13





ENUMERATED {int1, int2, int4, int8},



interval-TDD-r13





ENUMERATED {int1, int5, int10, int20}


} 

















OPTIONAL,
-- Cond MP-A


interval-ULHoppingConfigCommonModeB-r13
CHOICE {



interval-FDD-r13





ENUMERATED {int2, int4, int8, int16},



interval-TDD-r13





ENUMERATED { int5, int10, int20, int40}


} 

















OPTIONAL,
-- Cond MP-B


dummy4



INTEGER (1..maxAvailNarrowBands-r13)


OPTIONAL

}

PCCH-Config ::=





SEQUENCE {


defaultPagingCycle




ENUMERATED {












rf32, rf64, rf128, rf256},


nB








ENUMERATED {












fourT, twoT, oneT, halfT, quarterT, oneEighthT,












oneSixteenthT, oneThirtySecondT}

}

PCCH-Config-v1310 ::=



SEQUENCE {


paging-narrowBands-r13



INTEGER (1..maxAvailNarrowBands-r13),


mpdcch-NumRepetition-Paging-r13

ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, r256},


nB-v1310






ENUMERATED {one64thT, one128thT, one256thT}




















OPTIONAL
-- Need OR

}

UL-CyclicPrefixLength ::=


ENUMERATED {len1, len2}

HighSpeedConfig-r14 ::=


SEQUENCE {


highSpeedEnhancedMeasFlag-r14


ENUMERATED {true}



OPTIONAL,
-- Need OR


highSpeedEnhancedDemodulationFlag-r14
ENUMERATED {true}



OPTIONAL
-- Need OR

}
HighSpeedConfigSCell-r14 ::=

SEQUENCE {


highSpeedEnhancedDemodulationFlag-r14
ENUMERATED {true}



OPTIONAL
-- Need OR

}

-- ASN1STOP

	RadioResourceConfigCommon field descriptions

	additionalSpectrumEmissionSCell

The UE requirements related to additionalSpectrumEmissionSCell are defined in TS 36.101 [42]. E-UTRAN configures the same value in additionalSpectrumEmissionSCell for all SCell(s) of the same band with UL configured. The additionalSpectrumEmissionSCell is applicable for all serving cells (including PCell) of the same band with UL configured.

	defaultPagingCycle

Default paging cycle, used to derive ‘T’ in TS 36.304 [4]. Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.

	dummy

This field is not used in the specification. If received it shall be ignored by the UE.

	harq-ReferenceConfig

Indicates UL/ DL configuration used as the DL HARQ reference configuration for this serving cell. Value sa2 corresponds to Configuration2, sa4 to Configuration4 etc, as specified in TS 36.211 [21, table 4.2-2]. E-UTRAN configures the same value for all serving cells residing on same frequency band.

	highSpeedEnhancedMeasFlag

If the field is present, the UE shall apply the high speed measurement enhancements as specified in TS 36.133 [16].

	highSpeedEnhancedDemodulationFlag

If the field is present, the UE shall apply the advanced receiver in SFN scenario as specified in TS 36.101 [6].

	interval-DLHoppingConfigCommonModeX

Number of consecutive absolute subframes over which MPDCCH or PDSCH for CE mode X stays at the same narrowband before hopping to another narrowband. For interval-FDD, int1 corresponds to 1 subframe, int2 corresponds to 2 subframes, and so on. For interval-TDD, int1 corresponds to 1 subframe, int5 corresponds to 5 subframes, and so on.

	interval-ULHoppingConfigCommonModeX

Number of consecutive absolute subframes over which PUCCH or PUSCH for CE mode X stays at the same narrowband before hopping to another narrowband. For interval-FDD, int1 corresponds to 1 subframe, int2 corresponds to 2 subframes, and so on. For interval-TDD, int1 corresponds to 1 subframe, int5 corresponds to 5 subframes, and so on.

	modificationPeriodCoeff

Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n2 corresponds to value 2, n4 corresponds to value 4, n8 corresponds to value 8, n16 corresponds to value 16, and n64 corresponds to value 64.

	mpdcch-NumRepetition-Paging

Maximum number of repetitions for MPDCCH common search space (CSS) for paging, see TS 36.211 [21].

	mpdcch-pdsch-HoppingOffset

Parameter: [image: image11.png]DL
S3mp



, see TS 36.211 [21, 6.4.1].

	mpdcch-pdsch-HoppingNB

The number of narrowbands for MPDCCH/PDSCH frequency hopping. Value nb2 corresponds to 2 narrowbands and value nb4 corresponds to 4 narrowbands.

	nB

Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of 'T' as defined in TS 36.304 [4]. A value of fourT corresponds to 4 * T, a value of twoT corresponds to 2 * T and so on. In case nB-v1310 is signalled, the UE shall ignore nB (i.e. without suffix). EUTRAN configures nB-v1310 only in the BR version of SI message.

	paging-narrowBands
Number of narrowbands used for paging, see TS 36.304 [4], TS 36.212 [22] and TS 36.213 [23].

	p-Max

Pmax to be used in the target cell. If absent the UE applies the maximum power of the default power class for the band used in the target cell, defined according to 36.101 [42].

	prach-ConfigSCell

Indicates a PRACH configuration for an SCell. The field is not applicable for an LAA SCell in this release.

	rach-ConfigCommonSCell

Indicates a RACH configuration for an SCell. The field is not applicable for an LAA SCell in this release.

	soundingRS-FlexibleTiming

Indicates the SRS flexible timing (if configured) for aperiodic SRS triggered by DL grant. If the SRS transmission is collided with ACK/NACK, postpone once to the next configured SRS transmission opportunity.

	ul-Bandwidth

Parameter: transmission bandwidth configuration, NRB, in uplink, see TS 36.101 [42, table 5.6-1]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If for FDD this parameter is absent, the uplink bandwidth is equal to the downlink bandwidth. For TDD this parameter is absent and it is equal to the downlink bandwidth.

	ul-CarrierFreq

For FDD: If absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101 [42, table 5.7.3-1] applies.

For TDD: This parameter is absent and it is equal to the downlink frequency.

	ul-CyclicPrefixLength

Parameter: Uplink cyclic prefix length see TS 36.211 [21, 5.2.1] where len1 corresponds to normal cyclic prefix and len2 corresponds to extended cyclic prefix.


	Conditional presence
	Explanation

	EDT
	The field is optionally present, need OR, if edt-parameters is present; otherwise the field is not present
.

	MP-A
	The field is mandatory present for CE mode A. Otherwise the field is optional, Need OR.

	MP-B
	The field is mandatory present for CE mode B. Otherwise the field is optional, Need OR.

	TDD
	The field is optional for TDD, Need ON; it is not present for FDD and the UE shall delete any existing value for this field.

	TDD2
	If tdd-Config-r10 is present, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

	TDD3
	If tdd-Config is present, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

	TDD-OR-NoR11
	If prach-ConfigSCell-r11 is absent, the field is optional for TDD, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

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

	UL
	If the SCell is part of the STAG or concerns the PSCell or PUCCH SCell and if ul-Configuration is included, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

	ULSCell
	For the PSCell (IE is included in RadioResourceConfigCommonPSCell) the field is absent. Otherwise, if the SCell is part of the STAG and if ul-Configuration is included, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.

	ULSRS
	If ul-Configuration-r10 is absent, the field is optional, Need OR. Otherwise the field is not present and the UE shall delete any existing value for this field.


	Next change


6.3.6
Other information elements
<<unchanged text skipped>>
–
UE-TimersAndConstants
The IE UE-TimersAndConstants contains timers and constants used by the UE in either RRC_CONNECTED or RRC_IDLE.

UE-TimersAndConstants information element

-- ASN1START

UE-TimersAndConstants ::=


SEQUENCE {


t300







ENUMERATED {












ms100, ms200, ms300, ms400, ms600, ms1000, ms1500,












ms2000},


t301







ENUMERATED {












ms100, ms200, ms300, ms400, ms600, ms1000, ms1500,












ms2000},


t310







ENUMERATED {












ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},


n310







ENUMERATED {












n1, n2, n3, n4, n6, n8, n10, n20},


t311







ENUMERATED {












ms1000, ms3000, ms5000, ms10000, ms15000,












ms20000, ms30000},


n311







ENUMERATED {












n1, n2, n3, n4, n5, n6, n8, n10},


...,


[[
t300-v1310





ENUMERATED {












ms2500, ms3000, ms3500, ms4000, ms5000, ms6000, ms8000,












ms10000}

OPTIONAL,
-- Need OR



t301-v1310





ENUMERATED {












ms2500, ms3000, ms3500, ms4000, ms5000, ms6000, ms8000,












ms10000}

OPTIONAL
-- Need OR


]], 


[[
t310-v1330






ENUMERATED {ms4000, ms6000}

















OPTIONAL
-- Need OR


]]
}

-- ASN1STOP

	UE-TimersAndConstants field descriptions

	n3xy

Constants are described in section 7.4. n1 corresponds with 1, n2 corresponds with 2 and so on.

	t3xy

Timers are described in section 7.3. Value ms0 corresponds with 0 ms, ms50 corresponds with 50 ms and so on. EUTRAN includes an extended value t3xy-v1310 and t3xy-v1330 only in the Bandwidth Reduced (BR) version of the SIB. UEs that support Coverage Enhancement (CE) mode B shall use the extended values t3xy-v1310 and t3xy-v1330, if present, and ignore the value signaled by t3xy (without the suffix).


Editor’s Note: It is FFS whether t300 should be defined separately or extended for EDT. 

	Next change


6.7.1
General NB-IoT message structure
<<unchanged text skipped>>
–
DL-CCCH-Message-NB
The DL-CCCH-Message-NB class is the set of RRC messages that may be sent from the E‑UTRAN to the UE on the downlink CCCH logical channel.

-- ASN1START

DL-CCCH-Message-NB ::= SEQUENCE {


message




DL-CCCH-MessageType-NB

}

DL-CCCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



rrcConnectionReestablishment-r13

RRCConnectionReestablishment-NB,



rrcConnectionReestablishmentReject-r13
RRCConnectionReestablishmentReject,



rrcConnectionReject-r13




RRCConnectionReject-NB,



rrcConnectionSetup-r13




RRCConnectionSetup-NB,



rrcEarlyDataComplete-r15



RRCEarlyDataComplete-NB-r15,


spare3 NULL, spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

Editor’s Note: The name of the DL message for EDT is FFS.
–
DL-DCCH-Message-NB
The DL-DCCH-Message-NB class is the set of RRC messages that may be sent from the E‑UTRAN to the UE on the downlink DCCH logical channel.

-- ASN1START

DL-DCCH-Message-NB ::= SEQUENCE {


message




DL-DCCH-MessageType-NB

}

DL-DCCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



dlInformationTransfer-r13



DLInformationTransfer-NB,



rrcConnectionReconfiguration-r13

RRCConnectionReconfiguration-NB,



rrcConnectionRelease-r13



RRCConnectionRelease-NB,



securityModeCommand-r13




SecurityModeCommand,



ueCapabilityEnquiry-r13




UECapabilityEnquiry-NB,



rrcConnectionResume-r13




RRCConnectionResume-NB,



spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
UL-CCCH-Message-NB
The UL-CCCH-Message-NB 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-NB ::= SEQUENCE {


message




UL-CCCH-MessageType-NB

}

UL-CCCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



rrcConnectionReestablishmentRequest-r13
RRCConnectionReestablishmentRequest-NB,



rrcConnectionRequest-r13



RRCConnectionRequest-NB,



rrcConnectionResumeRequest-r13


RRCConnectionResumeRequest-NB,



rrcEarlyDataRequest-r15




RRCEarlyDataRequest-NB-r15

},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP
Editor’s Note: The name of the UL message for EDT is FFS.
	Next change


6.7.2
NB-IoT Message definitions

<<unchanged text skipped>>
–
RRCEarlyDataComplete-NB
The RRCEarlyDataComplete-NB message is used to confirm the successful completion of the EDT procedure when the UE has no RRC connection.

Signalling radio bearer: SRB0
RLC-SAP: TM

Logical channel: CCCH

Direction: E‑UTRAN to UE
RRCEarlyDataComplete-NB message
-- ASN1START

RRCEarlyDataComplete-NB-r15 ::=

SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




rrcEarlyDataComplete-r15



RRCEarlyDataComplete-NB-r15-IEs,




spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCEarlyDataComplete-NB-r15-IEs ::=
SEQUENCE {


dedicatedInfoNAS-r15



DedicatedInfoNAS




OPTIONAL,
-- Need ON

extendedWaitTime-r15



INTEGER (1..1800)



OPTIONAL,
-- Need ON

redirectedCarrierInfo-r15 

RedirectedCarrierInfo-NB-r13

OPTIONAL, 
-- Need ON


redirectedCarrierInfoExt-r15

RedirectedCarrierInfo-NB-v1430
OPTIONAL,
-- Cond Redirection

nonCriticalExtension



SEQUENCE {}





OPTIONAL

}
-- ASN1STOP

Editor’s Note: It is FFS if releaseCause is needed

	RRCEarlyDataComplete-NB field descriptions

	extendedWaitTime

Value in seconds.


	Conditional presence
	Explanation

	Redirection
	The field is optionally present, need ON, if redirectedCarrierInfo is included; otherwise the field is not present.


–
RRCEarlyDataRequest-NB
The RRCEarlyDataRequest-NB message is used to initiate EDT in uplink and downlink when the UE has no RRC connection.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to E‑UTRAN

RRCEarlyDataRequest-NB message
-- ASN1START

RRCEarlyDataRequest-NB-r15 ::=

SEQUENCE {


criticalExtensions




CHOICE {



rrcEarlyDataRequest-r15



RRCEarlyDataRequest-NB-r15-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCEarlyDataRequest-NB-r15-IEs ::=
SEQUENCE {


s-TMSI-r15






S-TMSI,


establishmentCause-r15



EstablishmentCause-NB-r13,


dedicatedInfoNAS-r15



DedicatedInfoNAS,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

Editor’s Note: It is assumed that multiToneSupport and multiCarrierSupport are not needed as they can be retrieved from the MME with the UE capabilities.
Editor’s Note: FFS which establishment causes are applicable for EDT. To be captured in field description or procedural text.
	Next change


–
RRCConnectionRelease-NB
The RRCConnectionRelease-NB message is used to command the release of an RRC connection, or to end an EDT procedure.

Signalling radio bearer: SRB1 or SRB1bis

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionRelease-NB message
-- ASN1START

RRCConnectionRelease-NB ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionRelease-r13


RRCConnectionRelease-NB-r13-IEs,




spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRelease-NB-r13-IEs ::=
SEQUENCE {


releaseCause-r13




ReleaseCause-NB-r13,


resumeIdentity-r13




ResumeIdentity-r13



OPTIONAL,
-- Need OR

extendedWaitTime-r13 



INTEGER (1..1800)



OPTIONAL,
-- Need ON


redirectedCarrierInfo-r13


RedirectedCarrierInfo-NB-r13
OPTIONAL,
-- Need ON


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



RRCConnectionRelease-NB-v1430-IEs

OPTIONAL

}

RRCConnectionRelease-NB-v1430-IEs ::=
SEQUENCE {


redirectedCarrierInfo-v1430


RedirectedCarrierInfo-NB-v1430
OPTIONAL,
-- Cond Redirection 


extendedWaitTime-CPdata-r14 

INTEGER (1..1800)
OPTIONAL,
-- Cond NoExtendedWaitTime


nonCriticalExtension



RRCConnectionRelease-NB-v15xy-IEs 
OPTIONAL

}

RRCConnectionRelease-NB-v15xy-IEs ::=
SEQUENCE {


nextHopChainingCount-r15



NextHopChainingCount
OPTIONAL,
-- Cond EDT-UP

nonCriticalExtension




SEQUENCE {}



OPTIONAL

}
ReleaseCause-NB-r13 ::=




ENUMERATED {loadBalancingTAUrequired, other, 














rrc-Suspend, spare1}

RedirectedCarrierInfo-NB-r13::=


CarrierFreq-NB-r13

RedirectedCarrierInfo-NB-v1430
::=

SEQUENCE {


redirectedCarrierOffsetDedicated-r14
ENUMERATED{













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













dB12, dB14, dB16, dB18, dB20, dB22, dB24, dB26},

t322-r14







ENUMERATED{













min5, min10, min20, min30, min60, min120, min180,













spare1}

}

-- ASN1STOP

Editor’s Note: FFS if nextHopChainingCount is only included when the RRCConnectionRelease message is used in response to RRCConnectionResumeRequest for EDT.
Editor’s Note: FFS if drb-ContinueROHC is needed.
	RRCConnectionRelease-NB field descriptions

	extendedWaitTime

Value in seconds.

	extendedWaitTime-CPdata

Wait time for data transfer using the Control Plane CIoT EPS optimisation. Value in seconds. See TS 24.301 [35].

	redirectedCarrierInfo

The redirectedCarrierInfo indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to a NB-IoT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as specified in TS 36.304 [4].

	redirectedCarrierOffsetDedicated

Parameter “Qoffsetdedicatedfrequency” in TS 36.304 [4]. For NB-IoT carrier frequencies, a UE that supports multi-band cells considers the redirectedCarrierOffsetDedicated to be common for all overlapping bands (i.e. regardless of the EARFCN that is used).

	releaseCause

The releaseCause is used to indicate the reason for releasing the RRC Connection.
E-UTRAN should not set the releaseCause to loadBalancingTAURequired if the extendedWaitTime is present.

	t322

Timer T322 as described in section 7.3. Value minN corresponds to N minutes.


	Conditional presence
	Explanation

	NoExtendedWaitTime
	The field is optionally present, need ON, if the extendedWaitTime is not included; otherwise the field is not present.

	Redirection
	The field is optionally present, need ON, if redirectedCarrierInfo is included; otherwise the field is not present.

	EDT-UP
	The field is optionally present, need ON, if the UE supports EDT and releaseCause                is set to rrc-Suspend; otherwise the field is not present.


	Next change


–
RRCConnectionResumeRequest-NB
The RRCConnectionResumeRequest-NB message is used to request the resumption of a suspended RRC connection or to perform EDT with User plane CIoT EPS Optimisation.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to E‑UTRAN

RRCConnectionResumeRequest-NB message
-- ASN1START

RRCConnectionResumeRequest-NB ::=
SEQUENCE {


criticalExtensions





CHOICE {



rrcConnectionResumeRequest-r13


RRCConnectionResumeRequest-NB-r13-IEs,



criticalExtensionsFuture



SEQUENCE {}


}

}

RRCConnectionResumeRequest-NB-r13-IEs ::=
SEQUENCE {


resumeID-r13







ResumeIdentity-r13,


shortResumeMAC-I-r13






ShortMAC-I,


resumeCause-r13







EstablishmentCause-NB-r13,


spare









BIT STRING (SIZE (9))

}

-- ASN1STOP

	RRCConnectionResumeRequest-NB field descriptions

	resumeCause

Provides the resume cause for the RRC connection resume request as provided by the upper layers. 

eNB is not expected to reject a RRCConnectionResumeRequest due to unknown cause value being used by the UE.

	resumeID

UE identity to facilitate UE context retrieval at eNB.

	shortResumeMAC-I

Authentication token to facilitate UE authentication at eNB.


	Next change


6.7.3
NB-IoT information elements

6.7.3.1
NB-IoT System information blocks

–
SystemInformationBlockType22-NB

The IE SystemInformationBlockType22-NB contains radio resource configuration for paging and random access procedure on non-anchor carriers.  

SystemInformationBlockType22-NB information element
-- ASN1START

SystemInformationBlockType22-NB-r14 ::=
SEQUENCE {


dl-ConfigList-r14  




DL-ConfigCommonList-NB-r14
 OPTIONAL,
-- Need OR


ul-ConfigList-r14  




UL-ConfigCommonList-NB-r14
 OPTIONAL,
-- Need OR


pagingWeightAnchor-r14



PagingWeight-NB-r14


OPTIONAL,
-- Cond pcch-config


nprach-ProbabilityAnchorList-r14
NPRACH-ProbabilityAnchorList-NB-r14
OPTIONAL,
-- Cond nprach-config


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...

}

DL-ConfigCommonList-NB-r14 ::=
 
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 












DL-ConfigCommon-NB-r14 

UL-ConfigCommonList-NB-r14 ::=

SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF












UL-ConfigCommon-NB-r14

DL-ConfigCommon-NB-r14 ::=


SEQUENCE {


dl-CarrierConfig-r14



DL-CarrierConfigCommon-NB-r14,


pcch-Config-r14  




PCCH-Config-NB-r14


OPTIONAL, -- Need OR


...

}

PCCH-Config-NB-r14 ::=



SEQUENCE {


npdcch-NumRepetitionPaging-r14

ENUMERATED {












r1, r2, r4, r8, r16, r32, r64, r128, 












r256, r512, r1024, r2048, 












spare4, spare3, spare2, spare1} OPTIONAL, -- Need OP


pagingWeight-r14





PagingWeight-NB-r14 
DEFAULT w1,


...

}

PagingWeight-NB-r14
::= 


ENUMERATED {w1, w2, w3, w4, w5, w6, w7, w8,













w9, w10, w11, w12, w13, w14, w15, w16}

UL-ConfigCommon-NB-r14 ::=


SEQUENCE {


ul-CarrierFreq-r14




CarrierFreq-NB-r13,


nprach-ParametersList-r14  


NPRACH-ParametersList-NB-r14
OPTIONAL, -- Need OR


...,


[[
nprach-ParametersList-EDT-r15
NPRACH-ParametersList-NB-r14
OPTIONAL -- Cond EDT

]]
}

NPRACH-ParametersList-NB-r14 ::=

SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF 












NPRACH-Parameters-NB-r14

NPRACH-Parameters-NB-r14 ::=


SEQUENCE {


nprach-Parameters-r14




SEQUENCE {



nprach-Periodicity-r14 




ENUMERATED {ms40, ms80, ms160, ms240, 
















ms320, ms640, ms1280, ms2560} 














OPTIONAL,
-- NEED OP 



nprach-StartTime-r14




ENUMERATED {ms8, ms16, ms32, ms64, 
















ms128, ms256, ms512, ms1024}














OPTIONAL,
-- NEED OP



nprach-SubcarrierOffset-r14



ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1} 














OPTIONAL,
-- NEED OP



nprach-NumSubcarriers-r14



ENUMERATED {n12, n24, n36, n48} 














 OPTIONAL,
-- NEED OP



nprach-SubcarrierMSG3-RangeStart-r14
ENUMERATED {zero, oneThird, twoThird, one}














OPTIONAL,
-- NEED OP



npdcch-NumRepetitions-RA-r14


ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128,
















r256, r512, r1024, r2048, 
















spare4, spare3, spare2, spare1} 














OPTIONAL,
-- NEED OP



npdcch-StartSF-CSS-RA-r14



ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64} 















OPTIONAL,
-- NEED OP



npdcch-Offset-RA-r14




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}














OPTIONAL,
-- NEED OP



nprach-NumCBRA-StartSubcarriers-r14

ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24,
















n32, n34, n35, n36, n40, n44, n46, n48}














OPTIONAL,
-- NEED OP  



npdcch-CarrierIndex-r14




INTEGER (1..maxNonAnchorCarriers-NB-r14) 














OPTIONAL, 
-- Need OP 



...


}
OPTIONAL
-- Need OR

}

NPRACH-ProbabilityAnchorList-NB-r14 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF













NPRACH-ProbabilityAnchor-NB-r14

NPRACH-ProbabilityAnchor-NB-r14 ::=

SEQUENCE {


nprach-ProbabilityAnchor-r14


ENUMERATED {













zero, oneSixteenth, oneFifteenth, oneFourteenth, 













oneThirteenth, oneTwelfth, oneEleventh, oneTenth,













oneNinth, oneEighth, oneSeventh, oneSixth,













oneFifth, oneFourth, oneThird, oneHalf} 















OPTIONAL 
-- Need OP 

}

-- ASN1STOP

	SystemInformationBlockType22-NB field descriptions

	dl-CarrierConfig
Provides the configuration of the DL non-anchor carrier.

	dl-ConfigList 

List of DL non-anchor carriers and associated configuration that can be used for paging and/or random access.

	npdcch-CarrierIndex

Index of the carrier in the list of DL non anchor carriers. The first entry in the list has index ‘1’, the second entry has index ‘2’ and so on.

If the field is absent, the DL anchor carrier is used.

	npdcch-NumRepetitionPaging

Maximum number of repetitions for NPDCCH common search space (CSS) for paging, see TS 36.213 [23, 16.6].

If the field is absent, the value of npdcch-NumRepetitionPaging configured in SystemInformationBlockType2-NB in IE pcch-Config applies.

	npdcch-NumRepetitions-RA

Maximum number of repetitions for NPDCCH common search space (CSS) for RAR, Msg3 retransmission and Msg4, see TS 36.213 [23, 16.6].

If the field is absent, the value of npdcch-NumRepetitions-RA configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies. 

	npdcch-Offset-RA
Fractional period offset of starting subframe for NPDCCH common search space (CSS Type 2), see TS 36.213 [23, 16.6].

If the field is absent, the value of npdcch-Offset-RA configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	npdcch-StartSF-CSS-RA
Starting subframe configuration for NPDCCH common search space (CSS), including RAR, Msg3 retransmission, and Msg4, see TS 36.213 [23, 16.6].

If the field is absent, the value of npdcch-StartSF-CSS-RA configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-NumCBRA-StartSubcarriers

The number of start subcarriers from which a UE can randomly select a start subcarrier as specified in TS 36.321 [6]. The start subcarrier indices that the UE is allowed to randomly select from, are given by:

nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1]. 

If the field is absent, the value of nprach-NumCBRA-StartSubcarriers configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-NumSubcarriers

Number of sub-carriers in a NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers.

If the field is absent, the value of nprach-NumSubcarriers configured in SystemInformationBlockType2-NB for the PRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-ParametersList, nprach-ParametersList-EDT 
Configure NPRACH parameters for each NPRACH resource on one non-anchor UL carrier. Up to three NPRACH resources can be configured in nprach-ParametersList on one non-anchor UL carrier. Each NPRACH resource is associated with a different number of NPRACH repetitions.
NPRACH resources in nprach-ParametersList-EDT are used to initiate EDT. Each NPRACH resource is associated with a maximum TBS signalled in the corresponding entry of nprach-TBS-InfoList-EDT in SystemInformationBlockType2-NB. 
E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.

	nprach-Periodicity

Periodicity of a NPRACH resource, see TS 36.211 [21, 10.1.6]. Unit in millisecond.

If the field is absent, the value of nprach-Periodicity configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry in nprach-ParametersList applies.

	nprach-ProbabilityAnchor

Configure the selection probability for the anchor carrier NPRACH resource. Value zero corresponds to a probability of 0, oneSixteenth corresponds to the probability of 1/16, oneFifteenth corresponds to the probability of 1/15, and so on. 

If the field is absent, the selection probability of the anchor carrier NPRACH resource is 1.
All non-anchor carriers NPRACH resources have equal probability between them. The probability of selecting a non-anchor carrier NPRACH resource is (1- nprach-ProbabilityAnchor).

	nprach-ProbabilityAnchorList

Configures the selection probability for each NPRACH resource on the anchor carrier.  
E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.

	nprach-StartTime

Start time of the NPRACH resource in one period, see TS 36.211 [21, 10.1.6]. Unit in millisecond.

If the field is absent, the value of nprach-StartTime configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-SubcarrierOffset

Frequency location of the NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers, offset from sub-carrier 0.

If the field is absent, the value of nprach-SubcarrierOffset configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-SubcarrierMSG3-RangeStart

Fraction for calculating the starting subcarrier index of the range reserved for indication of UE support for multi-tone Msg3 transmission, within the NPRACH resource, see TS 36.211 [21, 10.1.6]. Multi-tone Msg3 transmission is not supported for {32, 64, 128} repetitions of NPRACH. For at least one of the NPRACH resources with the number of NPRACH repetitions other than {32, 64, 128}, the value of nprach-SubcarrierMSG3-RangeStart should not be 0.

If nprach-SubcarrierMSG3-RangeStart is equal to zero, no start subcarrier index for the single-tone Msg3 NPRACH is allocated and the start subcarrier indexes for the multi-tone Msg3 NPRACH partition are given by nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1].

If nprach-SubcarrierMSG3-RangeStart is equal to oneThird or twoThird the start subcarrier indexes for the two partitions are given by:

nprach-SubcarrierOffset + [0, FLOOR (nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart) -1] 

for the single-tone Msg3 NPRACH partition;

nprach-SubcarrierOffset + [FLOOR (nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart), nprach-NumCBRA-StartSubcarriers - 1] 

for the multi-tone Msg3 NPRACH partition;

If nprach-SubcarrierMSG3-RangeStart is equal to one, the start subcarrier indexs for the single-tone Msg3 NPRACH are given by nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1] and no start subcarrier index for the multi-tone Msg3 NPRACH partition is allocated.

If the field is absent, the value of nprach-SubcarrierMSG3-RangeStart configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	pagingWeight

Weight of the non-anchor paging carrier for uneven paging load distribution across the carriers. Value w1 corresponds to a relative weight of 1, w2 corresponds to a relative weight of 2, and so on.

The paging load for a carrier 'i' is equal to w(i)/W where i is equal to 0 for the anchor carrier and equal to the index of the carrier in the dl-ConfigList for a non-anchor carrier, W is the sum of the weights of all paging carriers.

To avoid correlation between paging carrier and paging occasion, the weights should be assigned such that:  nB * W <= 16384.

	pagingWeightAnchor

Weight of the anchor carrier for uneven paging load distribution across the carriers. Value w1 corresponds to a relative weight of 1, w2 corresponds to a relative weight of 2, and so on.

If the field is absent, the (default) value of w0 is applied, i.e. the anchor carrier is not used for paging.

	pcch-Config

Configure the PCCH parameters for the non-anchor DL carrier.

	ul-CarrierFreq

UL carrier frequency of the non-anchor carrier as defined in TS 36.101 [42, 5.7.3F]. 

	ul-ConfigList 

List of UL non-anchor carriers and associated configuration that can be used for random access.


	Conditional presence
	Explanation

	EDT
	The field is optionally present, need OR, if tbs-InfoList-EDT in SystemInformationBlockType2-NB is present; otherwise the field is not present
.

	pcch-Config
	This field is optionally present, Need OP, if the field dl-ConfigList is present and at least one of the carriers in dl-ConfigList is configured for paging. Otherwise the field is not present and only the anchor carrier is used for paging.

	nprach-config
	This field is mandatory present, if the field ul-ConfigList is present and at least one of the carriers in ul-ConfigList is configured for random access. Otherwise the field is not present and only the anchor carrier is used for random access.


Editor’s Note: FFS whether delta configuration for nprach-ParametersList-EDT should be relative to nprach-ParametersList-EDT or to nprach-ParametersList on the anchor carrier.
	Next change


6.7.3.2
NB-IoT Radio resource control information elements
–
NPRACH-ConfigSIB-NB
The IE NPRACH-ConfigSIB-NB is used to specify the NPRACH configuration for the anchor carrier.

NPRACH-ConfigSIB-NB information elements
-- ASN1START

NPRACH-ConfigSIB-NB-r13 ::=


SEQUENCE {


nprach-CP-Length-r13



ENUMERATED {us66dot7, us266dot7},


rsrp-ThresholdsPrachInfoList-r13
RSRP-ThresholdsNPRACH-InfoList-NB-r13 
OPTIONAL,
-- need OR


nprach-ParametersList-r13

NPRACH-ParametersList-NB-r13

}

NPRACH-ConfigSIB-NB-v1330 ::=

SEQUENCE {


nprach-ParametersList-v1330


NPRACH-ParametersList-NB-v1330

}

NPRACH-ConfigSIB-NB-v1450 ::=

SEQUENCE {


maxNumPreambleAttemptCE-r14


ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1}

}

NPRACH-ConfigSIB-NB-v15xy ::=

SEQUENCE {

tbs-InfoList-EDT-r15




TBS-InfoList-EDT-NB-r15,


nprach-ParametersList-EDT-r15

SEQUENCE {


nprach-ParametersList-r15


NPRACH-ParametersList-NB-r13,


nprach-NumCBRA-StartSubcarriers-r15
NPRACH-ParametersList-NB-v1330

}
OPTIONAL

-- Cond EDT
}
NPRACH-ParametersList-NB-r13 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r13

NPRACH-ParametersList-NB-v1330 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-v1330

NPRACH-Parameters-NB-r13::=


SEQUENCE {


nprach-Periodicity-r13 




ENUMERATED {ms40, ms80, ms160, ms240, 














ms320, ms640, ms1280, ms2560},


nprach-StartTime-r13




ENUMERATED {ms8, ms16, ms32, ms64, 














ms128, ms256, ms512, ms1024},


nprach-SubcarrierOffset-r13



ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1},


nprach-NumSubcarriers-r13



ENUMERATED {n12, n24, n36, n48},


nprach-SubcarrierMSG3-RangeStart-r13
ENUMERATED {zero, oneThird, twoThird, one},


maxNumPreambleAttemptCE-r13



ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1},


numRepetitionsPerPreambleAttempt-r13
ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128},


npdcch-NumRepetitions-RA-r13


ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, 















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1},


npdcch-StartSF-CSS-RA-r13



ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64},


npdcch-Offset-RA-r13




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}

}

NPRACH-Parameters-NB-v1330 ::=

SEQUENCE {


nprach-NumCBRA-StartSubcarriers-r13

ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24, 















n32, n34, n35, n36, n40, n44, n46, n48}

}

RSRP-ThresholdsNPRACH-InfoList-NB-r13 ::= SEQUENCE (SIZE(1..2)) OF RSRP-Range

TBS-InfoList-EDT-NB-r15 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF TBS-EDT-NB-r15

TBS-EDT-NB-r15 ::=
ENUMERATED {value1TBD, value2TBD, value3TBD, value4TBD











Value5TBD, value6TBD, value7TBD, value8TBD}
-- ASN1STOP

Editor’s Note: It is FFS if NPRACH resources are defined for each CEL on the anchor carrier as per legacy
Editor’s Note: the candidate values for possible grant size for Msg3 for EDT (TBS-EDT-NB-r15) are FFS.
	NPRACH-ConfigSIB-NB field descriptions

	maxNumPreambleAttemptCE

Maximum number of preamble transmission attempts per NPRACH resource. See TS 36.321 [6].
If the UE supports enhanced random access power control and maxNumPreambleAttemptCE-r14 is included, the UE shall use maxNumPreambleAttemptCE-r14 instead of maxNumPreambleAttemptCE-r13 for the first entry in nprach-ParametersList.

	npdcch-NumRepetitions-RA

Maximum number of repetitions for NPDCCH common search space (CSS) for RAR, Msg3 retransmission and Msg4, see TS 36.213 [23, 16.6].

	npdcch-Offset -RA 

Fractional period offset of starting subframe for NPDCCH common search space (CSS Type 2), see TS 36.213 [23, 16.6].

	npdcch-StartSF-CSS-RA 

Starting subframe configuration for NPDCCH common search space (CSS), including RAR, Msg3 retransmission, and Msg4, see TS 36.213 [23, 16.6].

	nprach-CP-Length

Cyclic prefix length for NPRACH transmission (TCP), see TS 36.211 [21, 10.1.6]. Value us66dot7 corresponds to 66.7 microseconds and value us266dot7 corresponds to 266.7 microseconds.

	nprach-NumCBRA-StartSubcarriers

The number of start subcarriers from which a UE can randomly select a start subcarrier as specified in TS 36.321 [6]. The start subcarrier indices that the UE is allowed to randomly select from, are given by:

nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1]

	nprach-NumSubcarriers

Number of sub-carriers in a NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers.

	nprach-ParametersList, nprach-ParametersList-EDT
Configures NPRACH parameters for each NPRACH resource. Up to three PRACH resources can be configured in nprach-ParametersList in a cell. Each NPRACH resource is associated with a different number of NPRACH repetitions.
The NPRACH resources in nprach-ParametersList-EDT are used to initiate EDT. Each NPRACH resource is associated with a TBS signalled in the corresponding entry of nprach-TBS-InfoList-EDT. 

	nprach-Periodicity

Periodicity of a NPRACH resource, see TS 36.211 [21, 10.1.6]. Unit in millisecond.

	nprach-StartTime

Start time of the NPRACH resource in one period, see TS 36.211 [21, 10.1.6]. Unit in millisecond.

	nprach-SubcarrierOffset

Frequency location of the NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers, offset from sub-carrier 0.

	nprach-SubcarrierMSG3-RangeStart

Fraction for calculating the starting subcarrier index of the range reserved for indication of UE support for multi-tone Msg3 transmission, within the NPRACH resource, see TS 36.211 [21, 10.1.6]. Multi-tone Msg3 transmission is not supported for {32, 64, 128} repetitions of NPRACH. For at least one of the NPRACH resources with the number of NPRACH repetitions other than {32, 64, 128}, the value of nprach-SubcarrierMSG3-RangeStart should not be 0.

If nprach-SubcarrierMSG3-RangeStart is equal to zero, no start subcarrier index for the single-tone Msg3 NPRACH is allocated and the start subcarrier indexes for the multi-tone Msg3 NPRACH partition are given by nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1].

If nprach-SubcarrierMSG3-RangeStart is equal to oneThird}or twoThird the start subcarrier indexes for the two partitions are given by:

nprach-SubcarrierOffset + [0, floor(nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart) -1] 

for the single-tone Msg3 NPRACH partition;

nprach-SubcarrierOffset + [floor(nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart), nprach-NumCBRA-StartSubcarriers - 1] 

for the multi-tone Msg3 NPRACH partition;

If nprach-SubcarrierMSG3-RangeStart is equal to one, the start subcarrier indexes for the single-tone Msg3 NPRACH are given by nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1] and no start subcarrier index for the multi-tone Msg3 NPRACH partition is allocated.

	numRepetitionsPerPreambleAttempt

Number of NPRACH repetitions per attempt for each NPRACH resource, See TS 36.211 [21, 10.1.6].

	rsrp-ThresholdsPrachInfoList

The criterion for UEs to select a NPRACH resource. Up to 2 RSRP threshold values can be signalled. The first element corresponds to RSRP threshold 1, the second element corresponds to RSRP threshold 2. See TS 36.321 [6]. If absent, there is only one NPRACH resource.

A UE that supports powerClassNB-14dBm-r14 shall correct the RSRP threshold values before applying them as follows:

RSRP threshold = Signalled RSRP threshold - min{0, (14-min(23, P-Max)) where P-Max:  is the value of p-Max field in SystemInformationBlockType1-NB.

	tbs-InfoList-EDT

TBS to be granted in the random access response for EDT. One TBS is defined for each NPRACH resource, see TS 36.321 [6].

Value  [tbs0] corresponds to FFS, value [tbs]1 corresponds to FFS and so on. See 36.213 [23]


	Conditional presence
	Explanation

	EDT
	The field is optionally present, need OR, if tbs-InfoList-EDT is present; otherwise the field is not present
.


	Next change


–
RACH-ConfigCommon-NB
The IE RACH-ConfigCommon-NB is used to specify the generic random access parameters.

RACH-ConfigCommon-NB information element
-- ASN1START

RACH-ConfigCommon-NB-r13 ::=

SEQUENCE {


preambleTransMax-CE-r13



PreambleTransMax,


powerRampingParameters-r13


PowerRampingParameters,


rach-InfoList-r13




RACH-InfoList-NB-r13,


connEstFailOffset-r13



INTEGER (0..15)




OPTIONAL,
-- Need OP


...,


[[
powerRampingParameters-v1450
PowerRampingParameters-NB-v1450
OPTIONAL
-- Need OR


]]
}

RACH-InfoList-NB-r13 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF RACH-Info-NB-r13

RACH-Info-NB-r13
::=

SEQUENCE {


ra-ResponseWindowSize-r13


ENUMERATED {












pp2, pp3, pp4, pp5, pp6, pp7, pp8, pp10},


mac-ContentionResolutionTimer-r13
ENUMERATED {












pp1, pp2, pp3, pp4, pp8, pp16, pp32, pp64}

}

PowerRampingParameters-NB-v1450  ::=

SEQUENCE {


preambleInitialReceivedTargetPower-v1450

ENUMERATED {














dBm-130, dBm-128, dBm-126, dBm-124, dBm-122,














dBm-88, dBm-86, dBm-84,dBm-82, dBm-80}














OPTIONAL,
-- Need OR


powerRampingParametersCE1-r14



SEQUENCE {



powerRampingStepCE1-r14





ENUMERATED {dB0, dB2, dB4, dB6},



preambleInitialReceivedTargetPowerCE1-r14
ENUMERATED {














dBm-130, dBm-128, dBm-126, dBm-124, dBm-122,














dBm-120, dBm-118, dBm-116, dBm-114, dBm-112,














dBm-110, dBm-108, dBm-106, dBm-104, dBm-102,














dBm-100, dBm-98, dBm-96, dBm-94, dBm-92, 














dBm-90, dBm-88, dBm-86, dBm-84,
dBm-82, dBm-80}


} OPTIONAL
-- Need OR

}

-- ASN1STOP

	RACH-ConfigCommon-NB field descriptions

	connEstFailOffset

Parameter “Qoffsettemp” in TS 36.304 [4]. If the field is not present the value of infinity shall be used for “Qoffsettemp”.

	mac-ContentionResolutionTimer

Timer for contention resolution in TS 36.321 [6]. Value in PDCCH periods. Value pp1 corresponds to 1 PDCCH period, pp2 corresponds to 2 PDCCH periods and so on. The value considered by the UE is: mac-ContentionResolutionTimer = Min (signaled value x PDCCH period, 10.24s).

	powerRampingParameters, powerRampingParametersCE1
Power ramping step and preamble initial received target power – same as TS 36.213 [23] and TS 36.321 [6].

If the UE does not support enhanced random access power control and more than one repetition level is configured in the cell, then the UE transmits NPRACH with max power except for the lowest repetition level. Otherwise, the UE uses NPRACH power ramping.
If the UE supports enhanced random access power control and powerRampingParameters-v1450 is signalled, the UE uses NPRACH power ramping across repetition levels as specified in TS 36.321 [6]. If preambleInitialReceivedTargetPower-v1450 is present, the UE shall use preambleInitialReceivedTargetPower-v1450 instead of preambleInitialReceivedTargetPower (i.e. without suffix). If powerRampingParametersCE1 is present, the UE shall use powerRampingParametersCE1 instead of powerRampingParameters for NPRACH power ramping in the second repetition level.

	preambleTransMax-CE

Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer.

	ra-ResponseWindowSize

Duration of the RA response window in TS 36.321 [6]. Value in PDCCH periods. Value pp2 corresponds to 2 PDDCH periods, pp3 corresponds to 3 PDCCH periods and so on. The value considered by the UE is: ra-ResponseWindowSize = Min (signaled value x PDCCH period, 10.24s).


Editor’s Note: It is FFS if mac-ContentionResolutionTimer should be defined separately or extended for EDT. 

	Next change


–
RadioResourceConfigCommonSIB-NB
The IE RadioResourceConfigCommonSIB-NB is used to specify common radio resource configurations in the system information, e.g., the random access parameters and the static physical layer parameters.

RadioResourceConfigCommonSIB-NB information element
-- ASN1START

RadioResourceConfigCommonSIB-NB-r13 ::=
SEQUENCE {


rach-ConfigCommon-r13 




RACH-ConfigCommon-NB-r13,


bcch-Config-r13 





BCCH-Config-NB-r13,


pcch-Config-r13 





PCCH-Config-NB-r13,


nprach-Config-r13





NPRACH-ConfigSIB-NB-r13,


npdsch-ConfigCommon-r13




NPDSCH-ConfigCommon-NB-r13,


npusch-ConfigCommon-r13




NPUSCH-ConfigCommon-NB-r13,


dl-Gap-r13







DL-GapConfig-NB-r13


OPTIONAL,

-- Need OP


uplinkPowerControlCommon-r13


UplinkPowerControlCommon-NB-r13,


...,


[[
nprach-Config-v1330




NPRACH-ConfigSIB-NB-v1330
OPTIONAL

-- Need OR

]],


[[
nprach-Config-v1450




NPRACH-ConfigSIB-NB-v1450
OPTIONAL

-- Cond EnhPowerControl


]],


[[
nprach-Config-v15xy




NPRACH-ConfigSIB-NB-v15xy
OPTIONAL

-- Need OR

]]

}

BCCH-Config-NB-r13 ::=




SEQUENCE {


modificationPeriodCoeff-r13



ENUMERATED {n16, n32, n64, n128}

}

PCCH-Config-NB-r13 ::=




SEQUENCE {


defaultPagingCycle-r13




ENUMERATED {rf128, rf256, rf512, rf1024},


nB-r13








ENUMERATED {













fourT, twoT, oneT, halfT, quarterT, one8thT,













one16thT, one32ndT, one64thT,













one128thT, one256thT, one512thT, one1024thT,













spare3, spare2, spare1},


npdcch-NumRepetitionPaging-r13


ENUMERATED {













r1, r2, r4, r8, r16, r32, r64, r128, 













r256, r512, r1024, r2048, 













spare4, spare3, spare2, spare1}

}

-- ASN1STOP

	RadioResourceConfigCommonSIB-NB field descriptions

	defaultPagingCycle

Default paging cycle, used to derive ‘T’ in TS 36.304 [4]. Value rf128 corresponds to 128 radio frames, rf256 corresponds to 256 radio frames and so on.

	dl-Gap

Downlink transmission gap configuration for the anchor carrier. See TS 36.211 [21, 10.2.3.4]. If the field is absent, there is no gap.

	modificationPeriodCoeff

Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n16 corresponds to value 16, n32 corresponds to value 32, and so on. The BCCH modification period should be larger or equal to 40.96s.

	nB

Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of 'T' as defined in TS 36.304 [4]. A value of fourT corresponds to 4 * T, a value of twoT corresponds to 2 * T and so on.

	npdcch-NumRepetitionPaging

Maximum number of repetitions for NPDCCH common search space (CSS) for paging, see TS 36.213 [23, 16.6].


	Conditional presence
	Explanation

	EnhPowerControl
	This field is optional present, need OR, if PowerRampingParameters-NB-v1450 is included in SIB2-NB. Otherwise the field is not present.


	Next change


–
UE-TimersAndConstants-NB
The IE UE-TimersAndConstants-NB contains timers and constants used by the UE in either RRC_CONNECTED or RRC_IDLE.

UE-TimersAndConstants-NB information element
-- ASN1START

UE-TimersAndConstants-NB-r13 ::=
SEQUENCE {


t300-r13






ENUMERATED {












ms2500, ms4000, ms6000, ms10000,












ms15000, ms25000, ms40000, ms60000},


t301-r13






ENUMERATED {












ms2500, ms4000, ms6000, ms10000,












ms15000, ms25000, ms40000, ms60000},


t310-r13






ENUMERATED {












ms0, ms200, ms500, ms1000, ms2000, ms4000, ms8000},


n310-r13






ENUMERATED {












n1, n2, n3, n4, n6, n8, n10, n20},


t311-r13






ENUMERATED {












ms1000, ms3000, ms5000, ms10000, ms15000,












ms20000, ms30000},


n311-r13






ENUMERATED {












n1, n2, n3, n4, n5, n6, n8, n10},


...,


[[ t311-v1350





ENUMERATED {












ms40000, ms60000, ms90000, ms120000}















OPTIONAL
-- Need OR


]]

}

-- ASN1STOP

Editor’s Note: It is FFS whether t300 should be defined separately or extended for EDT. 

	UE-TimersAndConstants-NB field descriptions

	n3xy

Constants are described in section 7.4. n1 corresponds with 1, n2 corresponds with 2 and so on.

	t3xy

Timers are described in section 7.3. Value ms0 corresponds with 0 ms, ms200 corresponds with 200 ms and so on. The UE shall use the extended value t311-v1350, if present, and ignore the value signaled by t311-r13.


	Next change


7.3
Timers

7.3.1
Timers (Informative)

	Timer
	Start
	Stop
	At expiry

	T300

NOTE1

	Transmission of RRCConnectionRequest or RRCConnectionResumeRequest
	Reception of RRCConnectionSetup, RRCConnectionReject or RRCConnectionResume message, cell re-selection and upon abortion of connection establishment by upper layers
	Perform the actions as specified in 5.3.3.6

	T301

NOTE1

	Transmission of RRCConnectionReestabilshmentRequest
	Reception of RRCConnectionReestablishment or RRCConnectionReestablishmentReject message as well as when the selected cell becomes unsuitable
	Go to RRC_IDLE

	T302
	Reception of RRCConnectionReject while performing RRC connection establishment
	Upon entering RRC_CONNECTED and upon cell re-selection, or upon reception of RRCEarlyDataComplete
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T303
	Access barred while performing RRC connection establishment for mobile originating calls
	Upon entering RRC_CONNECTED and upon cell re-selection, or upon reception of RRCEarlyDataComplete
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T304
	Reception of RRCConnectionReconfiguration message including the MobilityControl Info or

reception of MobilityFromEUTRACommand message including CellChangeOrder
	Criterion for successful completion of handover within E-UTRA, handover to E-UTRA or cell change order is met (the criterion is specified in the target RAT in case of inter-RAT)
	In case of cell change order from E-UTRA or intra E-UTRA handover, initiate the RRC connection re-establishment procedure; In case of handover to E-UTRA, perform the actions defined in the specifications applicable for the source RAT.

	T305
	Access barred while performing RRC connection establishment for mobile originating signalling
	Upon entering RRC_CONNECTED and upon cell re-selection, or upon reception of RRCEarlyDataComplete 
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T306
	Access barred while performing RRC connection establishment for mobile originating CS fallback.
	Upon entering RRC_CONNECTED and upon cell re-selection, or upon reception of RRCEarlyDataComplete
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T307
	Reception of RRCConnectionReconfiguration message including MobilityControlInfoSCG
	Successful completion of random access on the PSCell, upon initiating re-establishment and upon SCG release
	Inform E-UTRAN about the SCG change failure by initiating the SCG failure information procedure as specified in 5.6.13.

	T308
	Access barred due to ACDC while performing RRC connection establishment subject to ACDC
	Upon entering RRC_CONNECTED and upon cell re-selection, or upon reception of RRCEarlyDataComplete
	Inform upper layers about barring alleviation for ACDC as specified in 5.3.3.7

	T310

NOTE1

NOTE2
	Upon detecting physical layer problems for the PCell i.e. upon receiving N310 consecutive out-of-sync indications from lower layers
	Upon receiving N311 consecutive in-sync indications from lower layers for the PCell, upon triggering the handover procedure and upon initiating the connection re-establishment procedure
	If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure 

	T311

NOTE1
	Upon initiating the RRC connection re-establishment procedure
	Selection of a suitable E-UTRA cell or a cell using another RAT.
	Enter RRC_IDLE

	T312

NOTE2
	Upon triggering a measurement report for a measurement identity for which T312 has been configured, while T310 is running
	Upon receiving N311 consecutive in-sync indications from lower layers, upon triggering the handover procedure, upon initiating the connection re-establishment procedure, and upon the expiry of T310
	If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure

	T313

NOTE2
	Upon detecting physical layer problems for the PSCell i.e. upon receiving N313 consecutive out-of-sync indications from lower layers
	Upon receiving N314 consecutive in-sync indications from lower layers for the PSCell, upon initiating the connection re-establishment procedure, upon SCG release and upon receiving RRCConnectionReconfiguration including MobilityControlInfoSCG
	Inform E-UTRAN about the SCG radio link failure by initiating the SCG failure information procedure as specified in 5.6.13.

	T320
	Upon receiving t320 or upon cell (re)selection to E-UTRA from another RAT with validity time configured for dedicated priorities (in which case the remaining validity time is applied).
	Upon entering RRC_CONNECTED, when PLMN selection is performed on request by NAS, or upon cell (re)selection to another RAT (in which case the timer is carried on to the other RAT); upon reception of RRCEarlyDataComplete.
	Discard the cell reselection priority information provided by dedicated signalling.

	T321
	Upon receiving measConfig including a reportConfig with the purpose set to reportCGI
	Upon acquiring the information needed to set all fields of cellGlobalId for the requested cell, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportCGI
	Initiate the measurement reporting procedure, stop performing the related measurements and remove the corresponding measId

	T322
NOTE1
	Upon receiving redirectedCarrierOffsetDedicated included in RedirectedCarrierInfo
	Upon entering RRC_CONNECTED, when PLMN selection is performed on request by NAS, or upon cell (re)selection to another RAT, or upon reception of RRCEarlyDataComplete.
	Release redirectedCarrierOffsetDedicated.

	T325
	Timer (re)started upon receiving RRCConnectionReject message with deprioritisationTimer.
	
	Stop deprioritisation of all frequencies or E-UTRA signalled by RRCConnectionReject.

	T330
	Upon receiving LoggedMeasurementConfiguration message
	Upon log volume exceeding the suitable UE memory, upon initiating the release of LoggedMeasurementConfiguration procedure
	Perform the actions specified in 5.6.6.4

	T340

NOTE2
	Upon transmitting UEAssistanceInformation message with powerPrefIndication set to normal
	Upon initiating the connection re-establishment procedure
	No action.

	T341

NOTE2
	Upon transmitting UEAssistanceInformation message with bw-Preference.
	Upon resuming an RRC connection or upon initiating the connection re-establishment procedure
	No action.

	T342

NOTE2
	Upon transmitting DelayBudgetReport message.
	Upon initiating the connection re-establishment and connection resume procedures
	No action.

	T350
	Upon entering RRC_IDLE if t350 has been received in wlan-OffloadInfo.
	Upon entering RRC_CONNECTED, or upon cell reselection.
	 Perform the actions specified in 5.6.12.4.

	T351
	Reception of RRCConnectionReconfiguration message including the associationTimer in WLAN-MobilityConfig.
	Upon successful connection to WLAN, upon WLAN connection failure, upon leaving RRC_CONNECTED, upon triggering the handover procedure, or upon initiating the connection re-establishment procedure.
	Perform WLAN Connection Status Reporting specified in 5.6.15.2.

	T360
	Upon performing the redistribution target selection as specified in TS 36.304 [4].
	Upon entering RRC_CONNECTED, upon receiving a Paging message including redistributionIndication; upon reselecting a cell not belonging to the redistribution target.
	Stop considering a frequency or cell to be redistribution target, and perform the redistribution target selection if the condition specified in TS 36.304 [4] is met.

	T370
	Upon receiving SL-DiscConfig including a discSysInfoToReportConfig set to setup.
	Upon initiating the transmission of SidelinkUEInformation including discSysInfoReportFreqList, upon receiving SL-DiscConfig including discSysInfoToReportConfig set to release, upon handover and re-establishment.
	Release discSysInfoToReportConfig.

	T314

NOTE2
	Upon early detecting physical layer problems for the PCell i.e. upon receiving N310 consecutive "early-out-of-sync" indications from lower layers.
	Upon receiving N311 consecutive in-sync indications from lower layers for the PCell, upon triggering the handover procedure and upon initiating the connection re-establishment procedure
	Initiate the UE Assistance Information procedure to report early detection of physical layer problems in accordance with 5.6.10.

	T315

NOTE2
	Upon detecting physical layer improvements of the PCell i.e. upon receiving N311 consecutive "early-in-sync" indications from lower layers.
	Upon receiving N310 consecutive "early-out-of-sync" indications from lower layers for the PCell.
	Initiate the UE Assistance Information procedure to report detection of physical layer improvements in accordance with 5.6.10.

	T343

NOTE2
	Upon transmitting UEAssistanceInformation message with RLM-Report including earlyOutOfSync.
	Upon initiating the connection re-establishment procedure
	No action.

	T344

NOTE2
	Upon transmitting UEAssistanceInformation message with RLM-Report including earlyInSync.
	Upon initiating the connection re-establishment procedure
	No action.

	T345

	Upon transmitting UEAssistanceInformation message with overheatingAssistance 
	Upon initiating the connection re-establishment procedure
	No action.

	NOTE1:
Only the timers marked with "NOTE1" are applicable to NB-IoT.

NOTE2: 
The behaviour as specified in 7.3.2 applies.


	End of changes


�RAN2#100: For UP case, - resumeID, shortResumeMAC-I, and resumeCause are included in Msg3 for EDT.


�The corresponding statement in the “else” part was removed and replaced by “for SRB1, restore the PDCP state and re-establish the PDCP entity;” in 15.1.0. Check if this statement here needs revisiting. 


�RAN2#100 agreement for CP: Msg4, which is agreed to be introduced as the new RRC message, optionally includes a NAS PDU, extendedWaitTime, redirectedCarrierInfo and for eMTC idleModeMobilityControlInfo. No need to include extendedWaitTime-CPdata in this case.


�Since there is v9e0 extention of the IE, there seems to be two ways: a) merge IdleModeMobilityControlInfo and IdleModeMobilityControlInfo-v9e0 into one new IdleModeMobilityControlInfo-r15-IEs, or b) to use ‘Ext’. I used “merging” approach for RedirectedCarrierInfo, but ‘Ext’ for this one as merging is not straightforward. But this might need some updating in procedural text, unless ‘Ext’ is clear.


�RAN2#99bis: Maximum possible grant size for Msg3 is broadcast per CE level.





RAN2#101: RAN2 assumes that 8 possible candidate values for the maximum TB size broadcasted in system information.


�Shall the UE also delete any existing value?





�Shall the UE also delete any existing value?


�Shall the UE also delete existing value?
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