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Foreword
This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents ofthe present document are subject to continuing work within the TSGand may change following formal
TSG approval. Should the TSGmodify the contents ofthe present document, it will be re-released by the TSGwith an

identifying change ofrelease date and an increase in version number as follows:
Versionxy.z
where:
x the first digit:
1 presentedto TSGforinformation;
2 presentedto TSGforapproval;
3 or greaterindicates TSGapproved document under change control.

y theseconddigitis incremented forall changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit is incremented when editorial only changes have been incorporated in the document.
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1 Scope

The present documentspecifies the Access Stratum (A S) part ofthe Idle Modeprocedures applicable to a UE. The non-
access stratum(NA S) part of Idle mode procedures and processes is specified in [5].

The present documentspecifies themodel for the functional divisionbetweenthe NAS and AS in a UE.

The present documentapplies to all UEs that supportat least EFUTRA, including multi-RAT UEs as described in 3GPP
specifications, in the following cases:

- WhentheUEis camped on an E-UTRA cell;
- WhentheUEis searching foracellto camp on;

NOTE: WhentheUEis camped on orsearching fora cellto camp on belongingto other RATs, the UEbehaviour
is describedin the specifications ofthe other RAT.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions ofthe present
document.

- References are eitherspecific (identified by date of publication, edition number, version number, etc.) ornon-
specific.

- Fora specific reference, subsequent revisions donot apply.

- Fora non-specific reference, the latest version applies. In the case ofa reference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version ofthatdocument in the same
Release as the present document.

[1] 3GPP TR 25.990: "Vocabulary forUTRAN".
[2] 3GPP TS 36.300: "E-UTRA and E-UTRAN Overall Description; Stage 2".
[3] 3GPP TS 36.331: "E-UTRA; Radio Resource Control (RRC) - Protocol Specification".
[4] 3GPP TS 22.011: "Service accessibility".
[5] 3GPP TS 23.122: "NAS functions related to Mobile Station (MS) in idle mode".
[6] 3GPP TS 36.213: "E-UTRA; Physical layer procedures".
[7] 3GPP TS 36.214: "E-UTRA; Physical layer; Measurements".
[8] 3GPP TS 25.304: "User Equipment (UE) procedures in idle mode and procedures for cell
reselectionin connected mode”
9] 3GPP TS 43.022: "Functions related to Mobile Station in idle mode and groupreceive mode".
[10] 3GPP TS 36.133: "Requirements for Support of Radio Resource Management".
[11] void
[12] void
[13] void
[14] void
[15] void
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3GPP TS 24.301: "Non-Access-Stratum(NA S) protocol for Evolved Packet System (EPS); Stage
3"

3GPP2 C.S0024-C v2.0: "cdma2000 High Rate Packet Data Air Interface Specification".

3GPP2 C.S0005-F v1.0: "Upper Layer (Layer 3) Signalling Standard for cdma2000 Spread
Spectrum Systems".

3GPP TS 25.304: "User Equipment (UE) procedures in idle mode and procedures for cell
reselectionin connected mode".

3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols;
Stage 3"

3GPP TS 37.320: "Universal Terrestrial Radio Access (UTRA)and Evolved Universal Terrestrial
Radio Access (E-UTRA); Radio measurement collection for Minimization of Drive Tests (MDT);

Overall description; Stage 2".
3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs".
3GPP TS 23.401: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN)access".

3GPP TS 23.682: " Architecture enhancements to facilitate communications with packetdata
networks and applications".

3GPP TS 23.402: " Architecture enhancements fornon-3GPP accesses".

IEEE 802.11, Part 11: "Wireless LAN Medium A ccess Control (MAC) and Physical Layer (PHY)
specifications, IEEE Std.".

Wi-Fi Alliance Technical Committee, Hotspot2.0 Technical Task Group: "Hotspot2.0 (Release 2)
Technical Specification".

3GPP TS 24.302: "Accesstothe 3GPP Evolved Packet Core (EPC) via non-3GPP access
networks".

3GPP TS 23.303: "Proximity-based services (ProSe); Stage 2".

3GPP TS 36.321: "E-UTRA ; Medium A ccess Control (M A C) protocol specification".

3GPP TS 24.105: "Application specific Congestion control for Data Communication (ACDC)
ManagementObject (MO)".

3GPP TS 31.102: "Characteristics of the Universal Subscriber Identity Module (USIM)
application".

3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio transmissionandreception”.

Void
3GPP TS 23.003: "Numbering, addressing and identification".

3GPP TS 23.285: "Technical Specification Group Services and System Aspects; Architecture
enhancements for V2X services".

3

3.1

Definitions and abbreviations

Definitions

Forthe purposes ofthe present document, the following terms and definitions apply:
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Acceptable Cell: A cell that satisfies certain conditions as specified in 4.3. A UE can always attemptemergency calls
on an acceptable cell, but restriction as in 5.3.3 apply.

CSG Whitelist: A list providedby NAS containing allthe CSG identities and their associated PLMN IDs ofthe CSGs
to which the subscriber belongs.

NOTE: This listis known as Allowed CSG List in Rel-8 Access Stratumspecifications.

Available PLMN(s): One or more PLMN(s) for which the UE has found at leastonecelland read its PLMN
identity(ies).

BarredCell: A cell a UE is not allowed to camp on.

Camped on a cell: UE has completed thecell selection/reselection process and has chosena cell. The UE monitors
systeminformation and (in most cases) paging information.

Camped on any cell: UE is in idle mode and has completed thecell selection/reselection process and has chosena cell
irrespectiveof PLMN identity.

ClosedSubscriber Group (CSG): A Closed Subscriber Group identifies subscribers ofan operator who are permitted
to access one ormore cells ofthe PLMN but which have restricted access (CSGeells).

Commercial Mobile AlertSystem: Public Warning Systemthat delivers Warning Notifications provided by Warning
Notification Providersto CMAS capable UEs.

CSGcell: A cellbroadcastinga CSG indication that is set to TRUE and a specific CSGidentity.

CSGidentity: An identifierbroadcastby a CSGor hybrid cell/cells andused by the UEto facilitate access for
authorised members ofthe associated Closed Subscriber Group.

CSG member cell: a cell broadcasting the identity ofthe selected PLMN, registered PLMN orequivalent PLMN and
for which the CSG whitelist ofthe UE includes an entry comprisingcell’s CSGID and the respective PLMN identity.

DRX cyecle: Individual time interval between monitoring Paging Occasion for a specific UE.

eDRX cycle: Time interval between the first Paging Occasions occurring after successive extended DRX periods.

eCall Only Mode: A UE configuration option that allows the UEto attach at EPS and registerin IMS to performonly
eCall OverIMS, and anon-emergency IMS call fortest and/or terminal reconfiguration services.

EHPLMN: Any ofthe PLMN entries contained in the Equivalent HPLMN list [5].

Equivalent PLMN list: List of PLMNs considered as equivalentby the UE for cell selection, cellreselection, and
handoveraccordingto theinformationprovided by the NAS.

EU-Alert: Public Warning Systemthatdelivers W arning Notifications provided by Warning Notification Providers
using the same AS mechanisms as defined for CMAS.

Home PLMN: A PLMN where the Mobile Country Code (MCC) and Mobile Network Code (MNC) ofthe PLMN
identity are the same as the MCC and MNC ofthe IMSIL.

HNB Name: The Home eNodeB Name is a broadcast stringin free text format that provides a human readable name for
the Home eNodeB CSG identity and any broadcasted PLMN identity.

Hybrid cell: A cell broadcasting a CSG Indicatorthat is setto FALSEand a specific CSGidentity.
Hyper SFN: Index broadcast in SystemInformationthatincrements at every SEN wrap around (i.e every 10.24s).

Korean Public Alert System (KPAS): Public Warning Systemthatdelivers Warning Notifications provided by
Warning Notification Providers using the same AS mechanisms as defined for CMAS.

Location Registration (LR): UE registers its presencein a registration area, for instance regularly or when entering a
new tracking area.

MBMS-dedicated cell: celldedicated to MBMS transmission.

MBMS/Unicas t-mixed cell: cell supportingboth unicast and MBMS transmis sions.
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FeMBMS/Unicas t-mixed cell: cell supporting MBMS transmission and unicast transmission as SCell.
NB-IoT: NB-IoT allows access to network services via EFUTRA with a channel bandwidth limited to 200 kHz.

Paging Time Window: The period configured fora UE in extended DRX, during which the UEmonitors Paging
Occasions following DRX cycle.

Power saving mode: Mode allowing the UEto reduce its power consumption, as definedin TS 24.301 [16], TS 23.401
[23], TS 23.682 [24].

Process: A localaction in the UEinvoked by a RRC procedure oran Idle Mode procedure.

Radio Access Technology: Type oftechnology used forradio access, forinstance E-UTRA, UTRA, GSM,
CDMAZ2000 1xEV-DO (HRPD) or CDMA2000 1x (1xRTT).

Registered PLMN: This is the PLMN on which certain Location Registration outcomes have occurred [5].

Registration Area: (NAS)registration area is an area in which the UEmay roam without a need to performlocation
registration, which is a NAS procedure.

ReservedCell: A cell on which camping is not allowed, except for particular UEs, if so indicated in the system
information.

RestrictedCell: A cellon which camping is allowed, but access attempts are disallowed for UEs whose access classes
are indicated as barred.

Selected PLMN: This is the PLMN that has beenselected by the NAS, either manually or automatically.
Serving cell: The cellon which the UEis camped.

Sidelink: UEto UE interface for sidelink communication, V2X sidelink communicationandsidelink discovery. The
Sidelink corresponds to the PCS interface as definedin TS 23.303 [29].

Sidelink communication: AS functionality enabling ProSe Direct Communicationas defined in TS 23.303 [29],
between two ormore nearby UEs, using E-UTRA technology but not traversing any network node. The terminology

"sidelink communication" without" V2X" prefix only concerns PS unless specifically stated otherwise.

Sidelink discovery: AS functionality enabling ProSe Direct Discovery as definedin TS 23.303 [29], using E-UTRA
technology but not traversingany network node.

Strongestcell: The cellon a particular carrier that is considered strongest according to thelayer 1 cell search procedure
(61, [71.

Suitable Cell: This is a cell on which an UE may camp. For a E-UTRA cell, the criteria are defined in subclause4.3,
fora UTRA cellin [8], and fora GSM cell the criteria are defined in [9].

V2Xsidelink communication: AS functionality enabling V2X Communication as defined in TS 23.285 [36], between
nearby UEs, using E-UTRA technology but not traversingany network node.

3.2 Symbols

Forthe purposes ofthe present document, the following symbols apply:

<symbol> <Explanation>

3.3 Abbreviations

Forthe purposes ofthe present document, the following abbreviations apply:

IXRTT CDMA 2000 1x Radio Transmission Technology
AS Access Stratum
AC Access Class (ofthe USIM)
ACDC Applicationspecific Congestion control for Data Communication
BCCH BroadcastControl Channel
BR-BCCH Bandwidth Reduced Broadcast Control Channel
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BSS Basic Service Set
CMAS Commercial Mobile Altert System
CSG Closed Subscriber Group
DRX Discontinuous Reception
DL-SCH Downlink Shared Channel
EHPLMN Equivalent Home PLMN
EPC Evolved Packet Core
EPS Evolved Packet System
ETWS Earthquake and Tsunami Warning System
E-UTRA Evolved UMTS Terrestrial Radio Access
E-UTRAN Evolved UMTS Terrestrial Radio A ccess Network
FDD Frequency Division Duplex
GERAN GSM/EDGE Radio Access Network
HPLMN Home PLMN
H-SFN Hyper SystemFrame Number
HRPD High Rate Packet Data
IMSI International Mobile Subscriber Identity
MBMS Multimedia Broadcast-Multicast Service
MBSFN Multimedia Broadcast multicast service Single Frequency Network
MCC Mobile Country Code
MCCH Multicast Control Channel
MDT Minimization of Drive Tests
MM Mobility Management
MNC Mobile Network Code
MPDCCH MTCPhysical Downlink Control Channel
MTCH Multicast Traffic Channel
NAS Non-Access Stratum
NB-IoT NarrowBand Internet of Things
PLMN Public Land Mobile Network
ProSe Proximity-based Services
PSM Power Saving Mode
PTW Paging Time Window
PWS Public Warning System
RAT Radio Access Technology
RRC Radio Resource Control
SAP Service Access Point
SIBX SystemlInformationBlockTypeX
TDD Time Division Duplex
UE User Equipment
UMTS Universal Mobile Telecommunications System
USIM Universal Subscriber Identity Module
UTRA UMTS Terrestrial Radio Access
UTRAN UMTS Terrestrial Radio Access Network
V2X Vehicle-to-Everything
4 General description of Idle mode
4.1 Overview

The idle mode tasks can be subdivided into four processes:
- PLMN selection;
- Cell selection and reselection;
- Location registration;
- Support formanual CSGselection.

The relationship between these processes is illustrated in Figure 4.1-1.
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Figure 4.1-1: Overall Idle Mode process

When a UEis switched on, a public land mobile network (PLMN) is selected by NAS. Forthe selected PLMN,
associated RAT(s) may be set[5]. The NAS shallprovide a list of equivalent PLMNS, ifavailable, that the AS shalluse
for cell selectionand cellreselection.

With the cell selection, the UEsearches fora suitable cell of the selected PLMN and chooses that cell to provide
available services, further the UEshall tune to its control channel. This choosing is known as "camping on the cell".

The UE shall, if necessary, thenregisterits presence, by means ofa NAS registration procedure, in the tracking area of
the chosencelland as outcome ofa successful Location Registration the selected PLMN becomes the registered PLMN

[5].

If the UE finds a more suitable cell, according to thecellreselection criteria, it reselects onto that celland camps on it.
Ifthenew cell does notbelongto at leastonetracking areato which the UE s registered, location registration is
performed.

If necessary, the UEshallsearch for higher priority PLMNs at regular time intervals as described in [4] and search fora
suitable cellif another PLMN has beenselectedby NAS.

Search ofavailable CSGs may be triggered by NAS to supportmanual CSG selection.

If the UE loses coverage of the registered PLMN, eitheranew PLMN is selected automatically (automatic mode), oran
indication of which PLMNs are available is givento theuser, so thata manual selection canbe made (manual mode).

Registrationis not performed by UEs only capable of services that need no registration.

The UE may performsidelink communication or V2X sidelink communication or sidelink discovery while in-coverage
or out-of-coverage for sidelink, as specified in section 11.

The purposeofcamping on a cellin idle mode is fivefold:
a) It enablesthe UEto receive systeminformation fromthe PLMN.

b) When registeredand ifthe UE wishes to establishan RRC connection, it can do this by initially accessing the
network on the control channel ofthe cellon which it is camped.
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c) Ifthe PLMN receives a call forthe registered UE, it knows (in most cases) thesetoftracking areas in which the
UE is camped. It can then send a "paging" message forthe UEon the control channels ofallthe cells in this set
of tracking areas. The UEwill then receive the paging messagebecause it is tuned to the control channel ofa cell

in one ofthe registered tracking areas and the UE can respond on thatcontrol channel.
d) It enablesthe UEto receive ETW S and CM AS notifications.

e) It enablesthe UEto receive MBMS services.

If the UE is unable to find a suitable cellto camp on orif the location registration failed (except for LR rejected with
cause#12, cause #14, cause #15 or cause #25,see [S]and [16]), it attempts to camp ona cellirrespective ofthe PLMN
identity, and enters a "limited service" state.

When NAS indicates that PSM starts, the AS configuration (e.g. priorities provided by dedicated signalling and logged
measurements) is kept, allrunning timers continueto run but the UEneed not performany idle mode tasks. Ifa timer
expires while the UE is in PSM it is up to UE implementation whether it performs the corresponding action
immediately orthe latest when PSM ends. When NAS indicates that PSM ends, the UEshall performall idle mode
tasks.

4.2 Functional division between AS and NAS in Idle mode

Table 1 presents the functional division between UEnon-access stratum(NAS) and UEaccess stratum(AS) in idle
mode. The NAS part is specified in [S] and the AS part in the presentdocument.
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Idle Mode
Process
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UE Non-Access Stratum
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UE Access Stratum

PLMN Selection

Maintain a list of PLMNs in priority order according
to [5]. Select a PLMN using automatic or manual
mode as specified in [5] and request AS to select
a cell belonging to this PLMN. For each PLMN,
associated RAT(s) may be set.

Evaluate reports of available PLMNs from AS for
PLMN selection.

Maintain a list of equivalent PLMN identities.

Search for available PLMNs.

If associated RAT(s) is (are) set for the
PLMN, searchin this (these) RAT(s) and
other RAT(s) for that PLMN as specified in

(31

Perform measurements to support PLMN
selection.

Synchronise to a broadcast channel to
identify found PLMNs.

Report available PLMNs w ith associated
RAT(s) to NAS on request fromNAS or
autonomously.

Cell Control cell selection for example by indicating Perform measurements needed to support
Selection RAT(s) associated withthe selected PLMN to be cell selection.
used initially in the search of a cell in the cell
selection. NAS is also maintaining lists of Detect and synchronise to a broadcast
forbidden registration areas and a list of CSG IDs channel. Receive and handle broadcast
and their associated PLMN ID on w hichthe UE is information. Forw ard NAS system
allow ed (CSG w hitelist) and provide these lists to information to NAS.
AS.
Search for a suitable cell. The cells
NAS may indicate w hether the use of coverage broadcast one or more 'PLMN identity' in
enhancements is not authorized for the selected the system information. Respond to NAS
PLMN. w hether such cell is found or not.
If associated RATSs is (are) set for the
PLMN, performthe search in this (these)
RAT(s) and other RATs forthat PLMN as
specified in [5].
If such a cell is found, the cell is selected to
camp on.
Cell Control cell reselection by for example, Perform measurements needed to support
Reselection maintaining lists of forbidden registration areas. cell reselection.
Maintain a list of equivalent PLMN identities and Detect and synchronise to a broadcast
provide the list to AS. channel. Receive and handle broadcast
information. Forw ard NAS system
Maintain a list of forbidden registration areas and information to NAS.
provide the list to AS.
Change cell if a more suitable cell is found.
Maintain a list of CSG IDs and their associated
PLMN ID on w hichthe UE is allow ed (CSG
w hitelist) to camp and provide the list to AS.
Location Register the UE as active after pow er on. Report registration area information to

registration

Register the UEs presence in a registration area,
forinstance regularly or w hen entering a new
tracking area.

Maintain lists of forbidden registration areas.

Deregister UE w hen shutting dow n.

Control and restrict location registration fora UE in
eCall only mode.
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Idle Mode UE Non-Access Stratum UE Access Stratum
Process
Support for Provide request to search for available CSGs. Search for cells witha CSG ID.
manual CSG
selection Evaluate reports of available CSGs from AS for Read the HNB name from BCCH on SIB9 if
CSG selection. acell with a CSG ID is found.
Select a CSG and request AS to select a cell Report CSG ID of the found cell
belonging to this CSG. broadcasting a CSG ID together withthe

HNB name and PLMN(s) to NAS.

On selection of a CSG by NAS, select any
cell belonging to the selected CSG fulfilling
the cell selection criteria and not barred or
reserved for operator use for UEs not
belonging to AC 11 or 15 and give an
indication to NAS that access is possible
(for the registration procedure).

Table 4.2-1: Functional division between AS and NAS in idle mode

4.3 Service types in ldle Mode

This clause defines thelevel of service that may be provided by the network to a UE in Idle mode.

The action of camping on a cellis necessary to get access to some services. Three levels of services are defined for UE:
- Limited service (emergency calls, ETW S and CMAS on an acceptable cell)
- Normal service (for public use ona suitable cell)
- Operatorservice (foroperators only on areserved cell)

Furthermore, the cells are categorised according to which services they offer:

acceptable cell:

An "acceptable cell" is a cell on which the UEmay camp to obtain limited service (originate emergency calls and
receive ETW S and CM A S notifications). Sucha cell shall fulfil the following requirements, which is the minimum set

of requirements to initiate an emergency calland to receive ETW S and CM A S notification in a EEFUTRAN network:
- Thecellis notbarred, see subclause 5.3.1;
- Thecell selectioncriteria are fulfilled, see subclause 5.2.3.2;

suitable cell:

A "suitable cell" is a cell on which the UEmay camp on to obtain normalservice. The UEshallhave a valid USIM and
such a cellshall fulfil all the following requirements.

- Thecellis part ofeither:
- theselected PLMN, or:
- theregistered PLMN, or:
- a PLMN ofthe Equivalent PLMN list
- Fora CSG cell, the cellis a CSG member cell for the UE;
Accordingto the latest information provided by NAS:
- Thecellis notbarred, see subclause 5.3.1;

- Thecellis part ofat least one TA thatis not partofthe list of " forbidden tracking areas forroaming" [4], which
belongsto a PLMN that fulfils the first bullet above;

- Thecell selectioncriteria are fulfilled, see subclause 5.2.3.2;
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- Except for NB-IoT, if the UE supports authorization of coverage enhancements and upper layers indicated that
use of coverage enhancements is not authorized forthe selected PLMN:

- thecell selectioncriterion S in normal coverageshallbe fulfilled;

If more than one PLMN identity is broadcast in the cell, the cellis considered tobe part ofall TAs with TAIs
constructed fromthe PLMN identities and the TACbroadcastin the cell.

barred cell:

A cellis barred if it is so indicated in the systeminformation [3].
reservedcell:

A cellis reservedifit is so indicated in systeminformation [3].
Following exceptions to these definitions are applicable for UEs:

- camped on acellthat belongs to a registration area that is forbidden for regional provision of service; a cell that
belongsto aregistration area thatis forbidden forregional provision service ([S],[16]) is suitable but provides
only limited service.

- as an outcome ofthe manual CSG selection procedure the UEis allowed to access an acceptable cell which
fulfils the cell selection criteria and is notbarred orreserved for operatoruse for UEs not belongingto AC 11 or
15 and informNA S that access is possible (for location registration procedure).

NOTE: UE is not required to support manual search and selectionof PLMN or CSGs while in RRC
CONNECTED state. The UEmay use localrelease of RRC connection to performmanual search ifit is

not possible to performthe search while RRC connected.

- if aUE has an ongoingemergency call, all acceptable cells of that PLMN are treated as suitable forthe duration
of'the emergency call.

- if the UEin RRC_IDLE fulfils the conditions to support sidelink communication or PS related sidelink
discovery in limited service state as specified in TS 23.303 [29, 4.5.6], the UE may performsidelink
communication or PS-related sidelink discovery.

- if the UEin RRC_IDLE fulfils the conditions to support V2X sidelink communication in limited service state as
specified in TS23.285 [36, 4.4.8], the UE may perform V2X sidelink communication.

4.4 NB-loT functionality in Idle Mode

This specificationis applicable to NB-Io T, except for the following functionality whichis not applicable to NB-IoT:
- Acceptablecell
- Accessibility measurements
- Access Controlbased on ACDC categories
- Camped on Any cellstate

- CSG, including support formanual CSG selectionand CSG or Hybrid cell related functionality in PLMN
selection, or HNB name (SIB9), Cell selection and Cellreselection.

- Emergency call

- E-UTRAN Inter-frequency Redistribution procedure

- Inter-RAT Cell Selection and Reselection including measurements in other RATs
- Logged measurements

- Mobility History Information

- Mobility states ofa UE
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Priority based reselection
- Public warning systemincludingCMAS, ETWS,PWS.
- RAN-assisted WLAN interworking

Sidelink operation

) Process and procedure descriptions

5.1 PLMN selection

In the UE, the AS shallreport available PLMNs to the NAS on request fromthe NAS or autonomously.

During PLM N selection, based onthe list of PLMN identities in priority order, the particular PLMN may be selected
either automatically ormanually. Each PLMNin the list of PLMN identities is identified by a PLMN identity'. In the
systeminformation on the broadcast channel, the UEcan receive one or multiple PLMN identity'in a given cell. The
result ofthe PLMN selectionperformed by NAS (see3GPP TS 23.122 [5]) is an identifier of the selected PLMN.

5.1.1 Void
5.1.2  Support for PLMN selection

51.21 General

On request ofthe NAS the AS shall performa search foravailable PLMNs and report themto NAS.

51.2.2 E-UTRA and NB-loT case

The UE shallscan all RF channels in the E-UTRA bands according to its capabilities to find available PLMNs. On each
carrier, the UE shallsearch forthe strongestcell and read its systeminformation, in orderto find out which PLMN(s)
the cell belongs to. Ifthe UE can read one orseveral PLMN identities in the strongest cell, each found PLMN (see the
PLMN reading in [3]) shallbe reported tothe NAS as a high quality PLMN (but without the RSRP value), provided

that the following high quality criterion is fulfilled:
1. Foran E-UTRAN and NB-IoT cell, the measured RSRP value shallbe greaterthanorequalto -110 dBm.

Found PLMNs that donotsatisfy the high quality criterion, but for which the UEhas been able to read the PLMN
identities are reportedto the NAS together with the RSRP value. The quality measure reported by the UEto NAS shall
be the same foreach PLMN found in one cell.

The search for PLMNs may be stopped onrequestofthe NAS. The UEmay optimise PLMN search byusing stored
information e.g. carrier frequencies and optionally also information on cell parameters frompreviously received

measurement control information elements.

Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to selecta suitable cell of
that PLMN to camp on.

Ifa CSG ID is provided by NAS as part of PLM N selection, the UEshall search for an acceptable orsuitable cell
belongingto theprovided CSGID to camp on. Whenthe UEis no longer camped ona cell with the provided CSGID,
ASshallinform NAS.

5123 UTRA case

Support for PLMN selection in UTRA is describedin [8].
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5124 GSM case

Support for PLMN selection in GERAN is describedin [9].

51.25 CDMA2000 case

For CDM A 2000 the network determination for HRPD and 1xRTT is describedin [17] and [18] respectively.

52 Cell selection and reselection

521 Introduction

UE shall performmeasurements for cellselection and reselection purposes as specified in [10].

The NAS can controlthe RAT(s) in which the cellselection should be performed, for instance by indicating RAT(s)
associated with the selected PLMN, and by maintaining a list of forbidden registration area(s ) anda list of equivalent
PLMNSs. The UE shallselect a suitable cellbased on idle mode measurements and cell selection criteria.

In orderto speedup thecellselection process, stored information forseveral RATs may be available in the UE.

When camped on a cell, the UE shallregularly search forabetter cellaccordingto the cell reselection criteria. Ifa
bettercellis found, that cellis selected. The change of cellmay imply a change of RAT. Details on performance
requirements for cellreselection canbe foundin [10].

The NAS is informed if the cell selection andreselectionresults in changes in the received systeminformation relevant
for NAS.

Fornormal service, the UEshallcamp on a suitable cell, tune to that cell's control channel(s) so that the UE can:
- Receive systeminformation fromthe PLMN; and
- receive registrationarea information fromthe PLMN, e.g., tracking area information; and
- receive other ASandNAS Information; and
- if registered:
- receive pagingand notification messages fromthe PLMN; and

- initiate transferto connected mode.

3GPP

Unified Patents, LLC v. Togail Technologies, Ltd.
Ex-1023
Page 017



Release 14

5.2.2

18

States and state transitions in Idle Mode
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Except for NB-IoT, figure 5.2.2-1 shows the states and state transitions and procedures in RRC _IDLE. Wheneveranew

PLMN selectionis performed, it causes an exit to number 1.

go here wheneve
new PLMN is
selected

cell information

| stored for the PLMN

ra

no cell information

stored for the PLMN 1

Stored Initial
information no suitable cell found )| Cell Selection
Cell Selection
no suitable
cell found suitable cell found ——suitable cell found
no suitable
| cell found
Cell Selection NAS indicates that
when leaving suitable Camped registration on selected
connected cell found PLMN is rejected —
normally h
mode (except with cause
#12, #14 , #15 or #25
t [s][16])
return to leave trigger
idle mode idle mode suitable
cell found
1
Connected Cell
mode Reselection no suitable
Evaluation cell found
Process
go here
when no
v Vv USIM in
the UE
Any Cell
no acceptable cell found Selection
USIM inserted
acceptable
cell found
A 4
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when leaving Camped on suitable
cell found
connected any cell cell found
mode
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Connected |
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Figure 5.2.2-1: RRC_IDLE Cell Selection and Reselection

3GPP

Unified Patents, LLC v. Togail Technologies, Ltd.
Ex-1023
Page 018



Release 14 19 3GPP TS 36.304 V14.5.0 (2017-12)

ForNB-IoT, figure 5.2.2-2 shows the states and state transitions and procedures in RRC IDLE. Wheneveranew
PLMN selectionis performed, it causes an exit to number 1.
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new PLMN is
selected
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Initial
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cell information
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-

no suitable
cell found suitable cell found ——suitable cell found
no suitable
| cell found
Cell Selection NAS indicates that
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connected cell found PLMN is rejected —
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#12, #14 , #15 or #25
t [5][16))
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]
Connzcted Cell
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when no
v Vv USIM in
the UE

Any Cell
Selection

Suitable
@4— cell =
found

USIM inserted

Figure 5.2.2-2: RRC_IDLE Cell Selection and Reselection for NB-loT

5.2.3  Cell Selection process

5.2.31 Description

The UE shalluse one ofthe following two cell selection procedures:

a) Initial Cell Selection

This procedurerequires no prior knowledge of which RF channels are EEFUTRA or NB-IoT carriers. The UE
shallscan all RF channels in the EFUTRA bands according to its capabilities to find a suitable cell. On each
carrier frequency, the UEneed only search forthe strongest cell. Once a suitable cellis found this cellshall
be selected.

b) Stored Information Cell Selection

This procedurerequires stored information of carrier frequencies and optionally also information on cell
parameters, frompreviously received measurement control information elements or frompreviously detected
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cells. Once the UE has founda suitable cellthe UE shallselect it. If no suitable cellis found the Initial Cell
Selection procedure shall be started.

NOTE: Priorities between different frequencies or RATs provided to the UEby systeminformation or dedicated
signalling are not used in the cell selection process.

5232 Cell Selection Criterion
ForNB-IoT the cell selection criterion is defined in sub-clause 5.2.3.2a.

The cell selection criterion S in normal coverageis fulfilled when:

Srxlev >0 AND Squal>0

where:

SI'X[CV = erlevmeas - (erlevmin + erlevminoffset) - PCOH’lpCIlS ation - QOffS ettemp

S(lual: Qqualmeas - (Qqua]min + Qqualminoffsel) = QO ffS ettemp

where:
Srxlev Cell selection RX level value (dB)
Squal Cell selection quality value (dB)
Qoffsetiemp Offsettemporarily applied to a cell as specified in [3] (dB)
Qrxievmeas Measured cell RX level value (RSRP)
Qqualmeas Measured cell quality value (RSRQ)
Qrxtevmin Minimum required RX level in the cell (dBm)
Qgqualmin Minimum required quality level in the cell (dB)
Qrxievminoffset Offsetto the signalled Qrxewmin taken into account in the Srxlev

evaluation as a result of a periodic search for a higher priority PLMN
w hile camped normally ina VPLMN [5]

Qqualminoffset Offsetto the signalled Qquaimin taken into account in the Squal
evaluation as a result of a periodic search for a higher priority PLMN
w hile camped normally ina VPLMN [5]

Pcompensation If the UE supports the additionalPmax in the NS-PmaxList, if present,
in SIB1, SIB3 and SIB5:

max(Pemax1 —PpowerCiass, 0) — (min(Pemax2, PpowerClass) — min(Pemaxi,
PPowerCIass)) (dB);

else:
TT‘GX(PEMAX1 —ProwerClass, 0) (dB)
Pemax1, Pemax2 Maximum TX pow erlevel an UE may use w hen transmitting on the

uplink in the cell (dBm) defined as Pemax in TS 36.101 [33]. Pemaxt and
Pemax2 are obtained fromthe p-Max and the NS-PmaxList respectively
in SIB1, SIB3 and SIB5 as specified in TS 36.331 [3].

PprowerClass Maximum RF output pow er of the UE (dBm) according to the UE

pow er class as defined in TS 36.101 [33]

The signalled values Qrxievminottset ad Qquaminoftset are only applied whena cellis evaluated forcellselectionas aresult of
a periodic search fora higher priority PLMN while camped normally in a VPLMN [5]. During this periodic search for
higher priority PLMN the UE may checkthe S criteria ofa cell using parameter values stored froma different cell of
this higher priority PLMN.

If cell selectioncriterion S in normal coverageis not fulfilled fora cell, UE shall consideritselfto be in enhanced
coverageifthe cell selection criterion S forenhanced coverage is fulfilled, where:

Qrxievmin UE applies coverage specific value Qrxevmin_ce (dBm)
Qqualmin UE applies coverage specific value Qquaimin ce (dB)

If cell selectioncriterion S in normal coverageis not fulfilled fora cell and UE does not consideritselfin enhanced
coveragebased oncoverage specific values Qrievmin_ce and Qquamin_ce, UE shall consideritselfto be in enhanced
coverageif UE supports CEMode Band the cellselection criterion S forenhanced coverageis fulfilled, where:
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Qrxevmin UE applies coverage specific value Qrxevmin ce1 (dBm)
Qgqualmin UE applies coverage specific value Qquaimin ce1(dB)

Forthe UE in enhanced coverage, coveragespecific values Qrxievmin_ce and Qquaimin_ct (OF Qrxlevmin ce1 a0d Qquaimin cE1) are
only applied forthe suitability check in enhanced coverage (i.e. not used for measurementand reselection thresholds).

5.2.3.2a Cell Selection Criterion for NB-loT
The cell selectioncriterion S is fulfilled when:

Srxlev >0 AND Squal>0

where:

Srxlev = Qrxievmeas — Qrxlevmin— Pcompensation - Qoffsetiemp

Squalz Qqualmeas - Qqualmin - QOffS €tiemp

where:

Srxlev Cell selection RX level value (dB)

Squal Cell selection quality value (dB)

Qoffsetiemp Offsettemporarily applied to a cell as specified in [3] (dB)

Qrxievmeas Measured cell RX level value (RSRP)

Qqualmeas Measured cell quality value (RSRQ)

Qrxievmin Minimum required RX level in the cell (dBm)
If UE is not authorized for enhanced coverage and Qoffsetauthorization iS
valid then Qrxevmin = Qrxevmin + Qoffsetauthorization.

Qqualmin Minimum required quality level in the cell (dB)

Pcompensation If the UE supports the additionalPmax in the NS-PmaxList-NB, if
present, in SIB1-NB, SIB3-NB and SIB5-NB:
max(Pemaxt —PpowerClass, 0) — (min(Pemax2, ProwerClass) — min(Pemaxi,
Ppowerciass)) (dB);
else:
if PPowerCIass is 14 dBm:
max(Pemaxt —(Prowerciass — Poffset), 0) (dB);
else:
maX(PEMAX1 —PPowerClass, 0) (dB)

Pemax1, Pemax2 Maximum TX pow erlevel an UE may use w hen transmitting on the
uplink in the cell (dBm) defined as Pemaxin TS 36.101 [33]. Pemax1 and
Pemaxz are obtained fromthe p-Max and the NS-PmaxList-NB
respectively in SIB1-NB, SIB3-NB and SIB5-NB as specified in TS
36.331 [3].

ProwerClass Maximum RF output pow er of the UE (dBm) according to the UE
pow er class as defined in TS 36.101 [33]

5.2.3.3 CSG cells and Hybrid cells in Cell Selection

In addition tonormal cell selection rules a manual selection of CSGs shallbe supported by the UEupon request from
higherlayers as defined in subclause 5.5.

5234 GSM case in Cell Selection

The cell selection criteria and procedures in GSM are specified in [9].

5.2.35 UTRAN case in Cell Selection

The cell selection criteria and procedures in UTRAN are specified in [8].
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5.2.4  Cell Reselection evaluation process

5.2.4.1 Reselection priorities handling

Absolutepriorities of different EEFUTRAN frequencies or inter-RA T frequencies may be provided tothe UEin the
systeminformation, in the RRC ConnectionRelease message, or by inheriting fromanother RAT at inter-RAT cell
(re)selection. In the caseof systeminformation, an E-UTRAN frequency or inter-RAT frequency may be listed without
providing a priority (i.e. the field cellReselection Priorityis absent for that frequency). If priorities are provided in
dedicated signalling, the UEshallignore all the priorities provided in systeminformation. IfUE is in camped on any
cell state, UEshall only apply the priorities provided by systeminformation fromcurrent cell, and the UE preserves
priorities provided by dedicated signalling and deprioritisationReq received in RRCConnection Reject unless specified
otherwise. When the UEin camped normally state, has only dedicated priorities other than for the current frequency, the
UE shall considerthe current frequency to be thelowest priority frequency (i.e. lower than any ofthe network
configured values). While the UEis camped on a suitable CSG cell in normal coverage, the UEshall always consider
the current frequency to be thehighest priority frequency (i.e. higher than any ofthe network configured values),
irrespectiveofany other priority value allocated to this frequency. Ifthe UE capable of sidelink communication is
configuredto performsidelink communicationand can only performthe sidelink communication while camping ona
frequency, the UEmay considerthatfrequency tobe the highest priority. Ifthe UE capable of V2X sidelink
communication is configured to perform V2X sidelink communication and can only performthe V2X sidelink
communication while camping on a frequency, the UEmay consider that frequency to be the highestpriority. Ifthe UE
capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only use pre-
configuration while not camping ona frequency, the UEmay consider the frequency providing inter-carrier V2X
sidelink configurationto be thehighest priority. Ifthe UE capable of sidelink discovery is configured to perform Public
Safety related sidelink discovery and can only performthe Public Safety related sidelink discovery while camping on a
frequency, the UEmay consider that frequency tobe the highest priority.

NOTE: The prioritization among the frequencies which UE considers to be the highest priority frequency is left to
UE implementation.

Ifthe UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to
receive an MBMS serviceand can only receive this MBMS service while camping on a frequency on which it is
provided, the UEmay consider that frequency to be the highestpriority during the MBMS session [2] as long as the two

following conditions are fulfilled:
1) Either:
- the UEis capable of MBMS service continuity and the reselected cellis broadcasting SIB13; or
- the UEis capable of SC-PTM receptionand the reselected cell is broadcasting SIB20;
2) Either:

- SIBI15 ofthe servingcellindicates for that frequency one or more MBMS SATs included and associated with that
frequencyin the MBMS User Service Description (USD) [22] of this service; or

- SIBI15 is not broadcast in the serving cell and that frequency is included in the USD ofthis service.

Ifthe UE is capable either of MBMS Service Continuity or of SC-PTM receptionand is receiving or interested to
receive an MBMS service provided ona downlink only MBMS frequency, on a frequency used by dedicated MBMS
cells, on a frequency used by FeMBMS/Unicast-mixed cells as defined in [2], or on a frequency belongingto PLMN
different from its registered PLMN, the UEmay consider cellreselection candidate frequencies at which it can not
receive the MBMS service to be ofthelowestpriority during the MBMS session [2], as long as the above mentioned
condition 1) is fulfilled forthe cell on the MBMS frequency which the UEmonitors or this cell broadcasts SIBI-MBMS

and as long as the above mentioned condition2)is fulfilled forthe serving cell.

NOTE: Example scenarios in which the previous down-prioritisation may be needed concerns the cases where
camping is not possible, while the UE can only receive this MBMS frequency when campingon a subset
of cell reselection candidate frequencies, e.g. the MBMS frequency is a downlink only carrier, the MBMS
frequencyis used by dedicated MBMS cells, the MBMS frequency is used by FeMBMS/Unicast-mixed
cells [2], orthe MBMS frequency belongs toa PLMN different from UE’s registered PLMN.
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If the UE is not capable of MBMS Service Continuity but has knowledge on which frequency an MBMS serviceof
interest is provided, it may consider that frequency to be thehighest priority duringthe MBMS session [2] as long as
the reselected cellis broadcasting SIB13.

If the UE is not capable of MBMS Service Continuity but has knowledge on which downlink only frequency, on which
frequencyusedby dedicated MBMS cells, on which frequency usedby FeMBM S/Unicast-mixed cells as defined in [2]
or on which frequency belonging to PLMN different from its registered PLMNan MBMS service of interest is provided,
it may consider cellreselection candidate frequencies at which it can not receive the MBMS service to beofthe lowest
priority during the MBMS session [2] as long as thecell on the MBMS frequency which the UEmonitors is

broadcasting SIB13 or SIBI-MBMS.

NOTE: The UE considers that the MBMS session is ongoingusing the sessionstart and end times as provided by
upper layers in the USD i.e. the UE does not verify if the sessionis indicated on MCCH.

In case UEreceives RRCConnectionReject with deprioritisationReq, UEshall consider current carrier frequency and
stored frequencies due to the previously received RRC ConnectionReject with deprioritisation Req or all the frequencies
of EUTRA to be the lowest priority frequency (i.e. lower than any ofthe network configured values) while T325 is
running irrespectiveof camped RAT. The UEshall delete the stored deprioritisation request(s) whena PLM N selection

is performed on requestby NAS [5].
NOTE:  Connecting to CDMA2000 does notimply PLMN selection.

NOTE: UE should search forahigher priority layer for cellreselection as soon as possible afterthe changeof
priority. The minimum related performancerequirements specified in TS 36.133 [10] are stillapplicable.

The UE shall delete priorities provided by dedicated signalling when:
- the UE enters RRC_CONNECTED state; or
- theoptional validity time of dedicated priorities (T320) expires; or
- aPLMN selectionis performed onrequest by NAS [5].
NOTE: Equalpriorities between RATs are not supported.

The UE shall only performcell reselection evaluation for EEFUTRAN frequencies and inter-RAT frequencies that are
given in systeminformation and for which the UE has a priority provided.

The UE shallnot considerany black listed cells as candidate for cellreselection.

The UE shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e., T320 in E-
UTRA,T322 in UTRA and T3230 in GERAN), if configured, at inter-RAT cell (re)selection.

NOTE: Thenetworkmay assign dedicated cellreselection priorities for frequencies not configured by system
information.

While T360 is running, redistributiontarget is considered tobe the highest priority (i.e. higher thanany ofthe network
configured values). UEshall continueto consider the serving frequency as the highestpriority until completion of E-
UTRAN Inter-frequency Redistribution procedure specified in 5.2.4.10 if triggered on T360 expiry/ stop.

5242 Measurement rules for cell re-selection

ForNB-IoT measurement rules for cellre-selection is defined in sub-clause 5.2.4.2.a.

When evaluating Srxlev and Squalofnon-servingcells forreselection purposes, the UEshalluse parameters provided
by the servingcell.

Following rules are usedby the UEto limit needed measurements:

- Iftheserving cell fulfils Srxlev > Stugasearche and Squal> Sitraseareng, the UEmay choose not to performintra-
frequency measurements.

- Otherwise, the UEshall performintra-frequency measurements.

- The UE shallapply the following rules for EEUTRAN inter-frequencies and inter-RA T frequencies which are
indicated in systeminformation and for which the UE has priority provided as defined in 5.2.4.1:
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- Foran E-UTRAN inter-frequency orinter-RA T frequency with a reselection priority higher thanthe
reselection priority ofthe current EEUTRA frequency the UE shall performmeasurements of higher priority
E-UTRAN inter-frequency orinter-RA T frequencies accordingto [10].

- Foran E-UTRAN inter-frequency with an equal or lower reselection priority than the reselection priority of
the current E-UTRA frequency and for inter-RA T frequency with lower reselection priority than the

reselection priority ofthe current EEUTRAN frequency:

- Iftheserving cell fulfils Srxlev > Sponintrascarchp and Squal > Sponintrasearch, the UE may choosenot to
performmeasurements of EEUTRAN inter-frequencies orinter-RAT frequency cells ofequal or lower
priority unless the UEis triggered to measure an E-FUTRAN inter-frequency whichis configured with

redistributionlnterFreqlnfo.
- Otherwise, the UEshall performmeasurements of EEFUTRAN inter-frequencies or inter-RA T frequency
cells of equal orlower priority accordingto [10].
5.2.4.2a Measurement rules for cell re-selection for NB-loT

When evaluating Srxlev and Squal ofnon-serving cells forreselection purposes, the UE shalluse parameters provided
by theservingcell.

Following rules are used by the UEto limit needed measurements:
- Iftheserving cell fulfils Srxlev > Sirasearchp, the UEmay choose not to performintra-frequency measurements.
- Otherwise, the UEshall performintra-frequency measurements.
- The UE shallapply the following rules for NB-IoT inter-frequencies which are indicated in systeminformation:

- Iftheserving cell fulfils Srxlev > Syontntrasearchp, the UEmay choose not to performinter-frequency
measurements.

- Otherwise, the UEshall performinter-frequency measurements.
- Ifthe UE supports relaxed monitoring and s-SearchDeltaP is present in SystemInformationBlockType3-NB, the
UE may further limit the needed measurements, as specified in sub-clause 5.2.4.12.

5.24.3 Mobility states of a UE

Besides Normal-mobility state a High-mobility anda Medium-mobility state are applicable if the parameters (Tcrmas,
Necr_#, Ner M and Termaxtyst) are sent in the systeminformation broadcast oftheserving cell.

State detection criteria:
Medium-mobility state criteria:

- Ifnumberofcell reselections during time period Tcrmax €xceeds Ner mand not exceeds Ner u
High-mobility state criteria:

- Ifnumberofcell reselections during time period Tcrmax €xceeds Ner

The UE shallnot count consecutivereselections between same two cells into mobility state detection criteria if same
cell is reselected just after one otherreselection.

State transitions:
The UE shall:
- if the criteria for High-mobility state is detected:
- enter High-mobility state.

- elseifthe criteria for Medium-mobility state is detected:
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- enter Medium-mobility state.
- elseif criteria for either Medium- or High-mobility state is not detected duringtime period Tcrmaxtyst:
- enter Normal-mobility state.
If the UE is in High- or Medium-mobility state, the UEshallapply the speed dependentscaling rules as defined in
subclause 5.2.4.3.1.

5.2.4.31 Scaling rules
UE shallapply the following scalingrules:

- Ifneither Medium- nor Highmobility stateis detected:
- noscalingis applied.
- IfHigh-mobility state is detected:
- Addthesf-High of"Speed dependent ScalingFactor for Qnys”” to Qnystif sent on systeminformation

- ForE-UTRAN cells multiply Treselectionsurra by the sf-High of " Speed dependent ScalingFactor for
Treselectiongutra” if sent on systeminformation

- ForUTRAN cells multiply Treselectionutra by thesf-High of" Speed dependent ScalingFactor for
Treselectionyrra” if sent onsysteminformation

- ForGERAN cells multiply Treselectiongera by thesf-High of" Speed dependent ScalingFactor for
Treselectiongera state” if sent onsysteminformation

- ForCDMAZ2000 HRPD cells Multiply Treselectioncpma_nrep by the sf-Highof" Speed dependent
ScalingFactor for Treselectioncpma nrep” if sent onsysteminformation

- ForCDMA2000 1xRTT cells Multiply Treselectioncoma i1xrrr by the sf-High of " Speed dependent
ScalingFactor for Treselectioncpma_ixrrr’” if sent on systeminformation

- If Medium-mobility state is detected:

- Addthe sf-Medium of " Speed dependent ScalingFactor for Qny s for medium mobility state" to Qny«ifsent on
systeminformation

- ForE-UTRAN cells multiply Treselectiongutra by the sf-Medium of" Speed dependent ScalingFactor for
Treselectiongutra" if sent on systeminformation

- ForUTRAN cells multiply Treselectionyrra by thesf-Medium of" Speed dependent ScalingFactor for
Treselectionytra" if sent on systeminformation

- ForGERAN cells multiply Treselectiongera by thesf-Medium of" Speed dependent ScalingFactor for
Treselectiongera" if sent on systeminformation

- ForCDMA2000 HRPD cells Multiply Treselectioncoma_nrep by the sf-Medium of" Speed dependent
ScalingFactor for Treselectioncoma_nrep" if sent on systeminformation

- ForCDMA2000 1xRTT cells Multiply Treselectioncoma ixrrr by the sf-Medium of" Speed dependent
ScalingFactor for Treselectioncoma ixrrr” if sent on systeminformation

In case scaling is applied to any Treselectionrat parameter the UEshallround up the result afterallscalings tothe
nearest second.

5244 Cells with cell reservations, access restrictions or unsuitable for normal
camping
Forthe highestranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.4.6,

for the bestcellaccordingto absolute priority reselection criteria specified in subclause 5.2.4.5, the UE shallcheck if
the access is restricted according to therules in subclause 5.3.1.
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If that celland other cells haveto be excluded fromthe candidate list, as stated in subclause 5.3.1, the UE shallnot
considertheseas candidates for cellreselection. This limitation shallbe removed when thehighestranked cell changes.

If the highest ranked cell orbest cellaccording to absolute priority reselectionrules is an intra-frequency or inter-
frequency cell which is not suitable due to being part ofthe "listof forbidden TAs forroaming" orbelonging toa
PLMN which is not indicated as being equivalent to the registered PLMN, the UEshallnot consider this celland other
cells on the same frequency, as candidates forreselection fora maximum of300s. If the UE enters intostateany cell
selection, any limitation shallbe removed. Ifthe UE is redirected under EEFUTRAN control to a frequency for which the
timer is running, any limitation on that frequency shallbe removed.

Ifthe highest ranked cell orbest cellaccording to absolute priority reselectionrules is an inter-RA T cell which is not
suitable dueto beingpartofthe "list of forbidden TAs forroaming" orbelongingto a PLMN which is not indicated as
being equivalent to theregistered PLMN, the UEshallnot consider this cell as a candidate forreselection fora
maximum 0f300s. In case of UTRA furtherrequirements are defined in the [8]. If the UE enters into state any cell
selection, any limitation shallbe removed. Ifthe UE is redirected under EEFUTRAN control to a frequency for which the

timer is running, any limitation on that frequency shallbe removed.

If the highest ranked cell orbest cellaccording to absolute priority reselectionrules is a CSG cell which is not suitable
duetonot beinga CSGmember cell, the UE shallnot consider this cell as candidate for cellreselection butshall
continue considering other cells on thesame frequency for cellreselection.

5245 E-UTRAN Inter-frequency and inter-RAT Cell Reselection criteria

ForNB-IoT inter-frequency cellreselection shallbe based on ranking as defined in sub-clause 5.2.4.6.

If threshServingLowQ1is provided in SystemiInformationBlock Type3 and more than 1 second has elapsed since the UE
camped on the current serving cell, cell reselectionto a cellon a higher priority E-UTRAN frequency orinter-RAT
frequency than the serving frequency shall be performed if:

- Acell of a higherpriority EUTRAN or UTRAN FDD RAT/ frequency fulfils Squal> Threshx, migno during a
time interval Treselectionrat; or

- Acell of a higherpriority UTRAN TDD, GERAN or CDM A 2000 RAT/ frequency fulfils Srxlev > Threshx, nignp
during a time interval Treselectiongar.

Otherwise, cellreselectionto a cellon a higher priority EEUTRAN frequency orinter-RA T frequency thanthe serving
frequency shallbe performed if:

- Acell of a higherpriority RAT/ frequency fulfils Srxlev > Threshx nighe during a time interval Treselectionrar;
and

- Morethan 1secondhaselapsed sincethe UEcamped on thecurrent serving cell.

Cell reselectionto a cellon an equal priority EEFUTRAN frequency shallbe based onranking for Intra-frequency cell
reselectionas defined in sub-clause 5.2.4.6.

If threshServingLowQis provided in SystemInformationBlockType3 and more than 1 second has elapsed since the UE
camped on the current serving cell, cell reselectionto a cellon a lower priority EEFUTRAN frequency orinter-RAT

frequency than the serving frequency shall be performed if:

- Theservingcell fulfils Squal<Threshserving, Lowq and a cellofa lower priority EUTRAN or UTRANFDD RAT/
frequency fulfils Squal>Threshx Lowo during a time interval Treselectiongat; or

- Theservingcell fulfils Squal<Threshserving, Lowg and a cellofa lower priority UTRAN TDD, GERAN or
CDMA2000 RAT/ frequency fulfils Srxlev > Threshx, Lowp during a time interval Treselectionrar.

Otherwise, cellreselectionto a cellon a lower priority E-FUTRAN frequency orinter-RAT frequency than theserving
frequencyshallbe performed if:

- Theservingcell fulfils Srxlev < Threshserving, Lowp and a cell of a lower priority RAT/ frequency fulfils Srxlev >
Threshx, Lowr duringa time interval Treselectionrat; and

- Morethan 1secondhaselapsed sincethe UEcamped on thecurrent serving cell.
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Cell reselectionto a higher priority RAT/ frequency shall take precedence overa lower priority RAT/ frequency, if
multiple cells of different priorities fulfil the cellreselection criteria.

The UE shallnot performcell reselectionto UTRANFDD cells for which the cell selection criterion S is not fulfilled.

Forcdma2000 RATS, Srxlev is equalto -FLOOR(-2 x 10 x log10 Ec/Io) in units of 0.5 dB, as defined in [18], with
Ec/Io referring to the value measured fromthe evaluated cell.

Forcdma2000 RATs, Threshx nigne and Threshx, Lowp are equalto -1 times the values signalled for the corresponding
parameters in the systeminformation.

In all the above criteria thevalue of Treselectionrat is scaled whenthe UEis in the mediumor high mobility state as
defined in subclause 5.2.4.3.1. If more than one cellmeets the above criteria, the UE shallreselect a cell as follows:

- Ifthe highest-priority frequency is an EEFUTRAN frequency, a cellranked as the best cellamong thecells on the
highestpriority frequency(ies) meeting the criteria according to section 5.2.4.6;

- Ifthe highest-priority frequency is fromanother RAT, a cellranked as the best cellamong the cells onthe
highestpriority frequency(ies) meeting the criteria ofthat RAT.

Cell reselectionto another RAT, for which Squalbased cell reselection parameters are broadcastin systeminformation,
shallbe performed based on the Squal criteria if the UE supports Squal (RSRQ) based cellreselection to EEUTRAN
from all the other RATs provided by systeminformation which UEsupports. Otherwise, cell reselection to another
RAT shallbe performed based on Srxlev criteria.

5246 Intra-frequency and equal priority inter-frequency Cell Reselection criteria

The cell-ranking criterion R for serving celland R, forneighbouring cells is defined by:

Rs= Qmeas»s T QHyst - Qoffsetiem, * Qoffsetscerum

Ri = Qmeassn - Qoffset - Qoffset,en,, T Qoffsetscprm

where:

Qmeas RSRP measurement quantity used in cell reselections.

Qoffset For intra-frequency: Equals to Qoffsetsp, if Qoffsetsnis valid,
otherw ise this equals to zero.

For inter-frequency:

Except for NB-loT, equals to Qoffsetsn plus Qoffsetfrequencys if
Qoffsetsnis valid, otherwise this equals to Qoffsetirequency.

For NB-loT equals to QoffsetDedicatedfrequency for any frequency
other than the frequency of the dedicated frequency offset, if
QoffsetDedicatedfrequency is valid, otherw ise this equals to
Qoffsetfrequency(if QOffsetDedicatedfreq uency iS Valid Qoffsetfrequency
is not used).

Qoffsettemp Offset temporarily applied to a cell as specified in [3]
Qoffsetscptm | Offsettemporarily applied to an SC-PTM frequency as specified
below . The offsetis applied to all cells on the SC-PTM
frequency. If Qoffsetscprmis valid, Qoffset for inter-frequency
neighbour cells is not used.

Ifthe NB-IoT UE or UE in enhanced coverage is capable of SC-PTM receptionand s receiving or interested to receive
an MBMS service and can only receivethis MBMS service while camping ona frequency on whichit is provided (SC-
PTM frequency), the UE considers Qoffsetscerm to be valid during the MBMS session [2] as long as the following
conditionis fulfilled:

Either:
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- SIBI5 (or SIB15-NB) ofthe servingcell indicates for that frequency one or more MBMS SATs included in
the MBMS User Service Description (USD)[22] of this service; or

- SIBIS (or SIB15-NB) is not broadcastin the servingcelland that frequency is included in the USD of'this
service.

NOTE: UE should search forahigherranked cell on another frequency for cellreselection as soon as possible
afterthe UE stopsusing Qoffsetscprm.

The UE shall performranking ofall cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2 (5.2.3.2a
for NB-IoT), but may exclude all CSG cells that are known by the UEnot to be CSG member cells.

The cells shall be ranked according to the R criteria specified above, deriving Qmeasn and Qmeass and calculating the R
values usingaveraged RSRP results.

If a cell is ranked as the best cellthe UEshall perform cell reselection to that cell. If this cellis found to be not-suitable,
the UE shallbehaveaccording to subclause 5.2.4.4.

In all cases, the UEshallreselect thenew cell, only if the following conditions are met:
- thenewcellis betterrankedthantheservingcell during a time interval Treselectiongar;

- more than 1 second has elapsed since the UE camped on the current serving cell.
When the UEuses infinite dBs for Qoffsetscprm, the UEshalluse Qoffsetscprm zero and rank the cells on the SC-PTM
frequency(ies) only first. Ifthe UE cannotfind a suitable cellon an SC-PTM frequency, the UEshallrank the cells on
all frequencies.
5.2.4.6a Reselection for enhanced coverage
Ranking as defined in sub-clause 5.2.4.6 is applied for intra-frequency and inter-frequency cell reselection (irrespective
of configured frequency priorities, ifany) while the UE is in enhanced coverage.
5.24.7 Cell reselection parameters in system information broadcasts
Cell reselection parameters are broadcast in systeminformation and are read fromthe serving cellas follows:
cellReselectionPriority

This specifies the absolute priority for EEFUTRAN frequeny or UTRAN frequency or group of GERAN frequencies or
band class of CDM A 2000 HRPD or band class of CDMA2000 1xRTT.

cellReselectionSubPriority

This specifies the fractional priority valueadded to cellReselectionPriority for EEUTRAN frequency.
Poffset

This specifies the offset for 14 dBm powerclass NB-IoT UE.

Qoffs etauthorization

This specifies the offset for enhanced coverage authorization for NB-IoT.

Qoffset,,

This specifies the offsetbetween thetwo cells.

Qoffs etirequency

Frequency specific offset for equal priority EEFUTRAN frequencies.

Qoffs etscptm

This specifies the offsetto be used for cellre-selection for SC-PTM service reception for BL UE, UE in enhanced
coverageand NB-IoT UE. The same offset is applicable to all frequencies providing MBMS services via SC-PTM.
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Qoffsetiemp

This specifies the additional offsetto be used for cell selection and re-selection. It is temporarily usedin case the RRC
Connection Establishment fails on thecellas specified in [3].

Qhyst

This specifies the hysteresis value forranking criteria.

Qquatmin

This specifies the minimumrequired quality levelin the cellin dB.

Qquatmin cE, Qqualmin CE1

This specifies the coverage specific minimum required quality levelin the cellin dB.
Qr xlevmin

This specifies the minimumrequired Rx levelin the cell in dBm.

Qrxievmin_CE, Qrxlevmin_CE1

This specifies the coverage specific minimum required Rx level in the cell in dBm.
RedistributionFactorFreq

This specifies the redistribution factor for a neighbour EFUTRAN frequency.
Redis tributionFactorCell

This specifies the redistribution factor for a neighbour EEUTRAN cell.
RedistributionFactorServing

This specifies the redistribution factor for serving cell or serving frequency.
Treselectiongrat

This specifies the cellreselection timer value. For each target E-UTRA frequency and foreach RAT (other than E-
UTRA) a specific value for the cellreselection timeris defined, which is applicable when evaluating reselection within
E-UTRAN or towards other RAT (i.e. Treselectionrar for EEFUTRAN is Treselectiongutra, for UTRAN
Treselectionyrtra for GERAN Treselectiongera, for Treselectioncpma nrep, and for Treselectioncoma ixrrr). ForNB-IoT
intra-frequency and inter-frequency specific values forthe cellreselectiontimer are defined, which are applicable when
evaluatingreselection within NB-IoT.

Note: Treselectionrar is not sent on systeminformation, but used in reselectionrules by the UE for each RAT.

Treselectioncutra_cE

This specifies the cellreselection timer value Treselectionrat for EFUTRAN when a neighbour cellis evaluated for
camping in enhanced coverage. The parameter can be set per EEUTRAN frequency.

TreselectionguTra

This specifies the cellreselection timer value Treselectionrat for EEFUTRAN. The parameter can be set per EEUTRAN
frequency [3].

TreselectionNg 1ot mtra

This specifies the intra-frequency cellreselection timer value Treselectionrar for NB-IoT. Tres electionng ot inter
This specifies the inter-frequency cellreselection timer value Treselectionrat for NB-IoT.

Treselectionytra

This specifies the cell reselection timer value Treselectiongar for UTRAN.
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Treselectioncrra

This specifies the cellreselection timer value Treselectiongat for GERAN.
Treselectioncpma_arep

This specifies the cellreselection timer value Treselectiongar for CDM A HRPD.
Treselectioncpma_ixrrr

This specifies the cellreselection timer value Treselectiongat for CDMA 1xRTT.
Thres hx nighp

This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency
than the current serving frequency. Each frequency of EEFUTRAN and UTRAN, each group of GERAN frequencies,
each bandclass of CDM A 2000 HRPD and CDM A 2000 IxRTT might have a specific threshold.

Thres hx, HighQ

This specifies the Squal threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency
than the current serving frequency. Each frequency of EEFUTRAN and UTRAN FDD might have a specific threshold.

Thres hX., LowP

This specifies the Srxlev threshold (in dB) used by the UEwhen reselecting towards a lower priority RAT/ frequency
than the current serving frequency. Each frequency of EEFUTRAN and UTRAN, each group of GERAN frequencies,
each bandclass of CDMA2000 HRPD and CDM A 2000 1xRTT might have a specific threshold.

Thres hx, LowQ

This specifies the Squal threshold (in dB) used by the UEwhen reselecting towards a lower priority RAT/ frequency
than the current serving frequency. Each frequency of EEFUTRAN and UTRAN FDD might have a specific threshold.

Thres hSe rving, LowP

This specifies the Srxlev threshold (in dB) used by the UE on the serving cell when reselecting towards a lower priority
RAT/ frequency.

Thres hSe rving, LowQ

This specifies the Squal threshold (in dB)used by the UEon the serving cell when reselecting towards a lower priority
RAT/ frequency.

SintraSearchp

This specifies the Srxlev threshold (in dB) for intra-frequency measurements.

S intraSearchQ

This specifies the Squal threshold (in dB) for intra-frequency measurements.

S nonlntraSearchp

This specifies the Srxlev threshold (in dB) for EEUTRAN inter-frequency and inter-RAT measurements.
S nonlntrasSearchQ

This specifies the Squal threshold (in dB) for EEFUTRAN inter-frequency and inter-RAT measurements.
SsearchbeltaP

This specifies the Srxlev delta threshold (in dB) during relaxed monitoring.

524.71 Speed dependant reselection parameters

TcRrRmax
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This specifies the duration for evaluating allowed amount of cell reselection(s).

Ncr_m

This specifies the maximum number of cell reselections to enter Medium-mobility state.

Ncr_n

This specifies the maximum number of cell reselections to enter High-mobility state.

TcRmaxHyst

This specifies the additional time period before the UE can enter Normal-mobility state.

Speed dependent ScalingFactor for Qhyst

This specifies scaling factor for Qhyst in sf~High for High-mobility state and sf-Medium for Medium-mobility state
Speed dependent ScalingFactor for Treselectiongutra

This specifies scaling factor for Treselectioneutra in sf-High for High-mobility state and sf-Medium for Medium-
mobility state

Speed dependent ScalingFactor for Treselectionytra

This specifies scaling factor for Treselectionurra in s/-High for High-mobility state and sf-Medium for Medium-
mobility state

Speed dependent ScalingFactor for Treselectiongera

This specifies scaling factor for Treselectiongera in H sf-High for High-mobility state and sf-Medium for Medium-
mobility state

Speed dependent ScalingFactor for Treselectioncpma urep

This specifies scaling factor for Treselectioncoma nrep insf-High for High mobility stateand sf-Medium for Medium-
mobility state

Speed dependent ScalingFactor for Treselectioncoma_ixrrr

This specifies scaling factor for Treselectioncoma ixrrr in sf-High for High mobility state and sf-Medium for Medium-
mobility state

5248 Cell reselection with CSG cells

5.2.4.8.1 Cell reselection froma non-CSG cell to a CSG cell

In addition tonormal cellreselection, the UEshalluse an autonomous search functionto detectat leastpreviously
visited CSGmember cells on non-serving frequencies, including inter-RA T frequencies, according to the performance
requirements specified in [10], when at least one CSG ID with associated PLMN identity is included in the UE’s CSG
whitelist. The UE may also use autonomous search onthe serving frequency. The UEshalldisable the autonomous
search function for CSGcells if the UE’s CSG whitelist is empty.

NOTE: The UE autonomous search function, per UE implementation, determines when and/or where to search
for CSG member cells.

If the UE detects one or more suitable CSGeells on different frequencies, then the UEshallreselect to one ofthe
detected cells irrespective ofthe frequency priority ofthe cellthe UEis currently camped on, ifthe concerned CSG cell
is the highest ranked cell on that frequency.

If the UE detects a suitable CSG cell on the same frequency, it shallreselect to this cellas pernormalreselection rules
(5.2.4.6.).

If the UE detects one or more suitable CSGceells on another RAT, the UEshallreselect to oneofthemaccordingto
[19].
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52482 Cell reselection froma CSG cell

While camped on a suitable CSGceell, the UE shallapply the normal cell reselectionrules as defined in subclause 5.2.4.

To search forsuitable CSGeells on non-serving frequencies, the UEmay use an autonomous search function. Ifthe UE
detects a CSGell on anon-serving frequency, the UEmay reselect to the detected CSGeell if it is the highestranked
cell on its frequency.

If the UE detects one or more suitable CSGceells on another RAT, the UEmay reselect to one ofthemif allowed
accordingto [19].
5249 Cell reselection with Hybrid cells

In addition tonormal cellreselectionrules, the UEshalluse an autonomous search function to detect at least previously
visited hybrid cells whose CSGID and associated PLMN identity is in the UE's CSG whitelist according to the
performance requirements specified in [10]. The UE shall treat detected hybrid cells as CSGcells if the CSGID and

associated PLMN identity ofthe hybrid cellis in the UE’s CSG whitelist and as normal cells otherwise.

5.2.4.10 E-UTRAN Inter-frequency Redistribution procedure

If a UE is redistribution capable and redistributionServinginfo is included in SystemInformationBlockType3 and
redistributionlnterFreqlnfo is included in SystemInformation BlockType5 and the UEis not configured with dedicated
priorities and

- if T360 is not running and if redistrOnPaging Only is notpresent in SystemInformationBlockType3; or

- if T360 expires and if redistrOnPagingOnly is notpresentin SystemInformationBlockType3; or

- if Pagingmessageis received and the redistributionIndicationis included:
- Perform inter-frequency measurement as specified in 5.2.4.2;
- Once measurementresults are available performredistribution targetselection as specified in 5.2.4.10.1;
- Start T360.

The UE shallstop T360and cease to consider a frequency or cell to be redistribution target when:

- the UE enters RRC_CONNECTED state; or

- T360 expires; or

if Pagingmessageis received and the redistributionIndicationis included while T360is running; or

- the UEreselectsacellnot belongingto redistribution target.

5.2.4.101 Redistribution target selection

The UE shallcompile a sorted list of one or more candidateredistribution targets, and for each candidateentry [j] a
valid redistrFactor/[j],in which entries are added in increasing indexorder starting with index0O as follows:

- for the serving frequency (redistributionFactorServingis included in SysteminformationBlockType3 whenever
redistributionis configured):

- theservingcellif redistributionFactorCell is included;
- otherwise the serving frequency;
- In both cases, redistrFactor[0] is set to redistribution FactorServing;

- for each entry in InterFreqCarrierFreqListand subsequent for each entry in InterFreqCarrierFreqListExt:

- thecell ranked as the best cell on this frequency according to section 5.2.4.6 if
redistributionNeigh CellListis configured and includes this cell;
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- otherwise, theconcerned frequency if redistributionFactorFreq is configured and if at least one cellon
the frequency fullfills the cell selection criterion S defined in 5.2.3.2;

- Ifthecellis included, redistrFactor(j] is set to the corresponding redistributionF actorCell; Ifthe
frequencyis included, redistrFactor](j] is set to the corresponding redistributionFactorFreq;

The UE shallchoose a redistributiontarget as follows:

- IfuelD =200 - redistrRange[0], the UE shallchoose the frequency orthecell corresponding to
redistrFactor[0] as its redistribution targetor;

- If200 -Ej::L_lredfstrRaﬂge [i] < uelD =< 200 -E::::Lred:'srrRaﬂge [i], then the UEshallchoose the

frequency orcell corresponding to redistrFactor(i] as its redistribution target;
- uelD = (IM5I mod 100) -2 + 1;
If there are no redistribution candidates apart fromthe serving frequency or cell, the redistrRange[0] = 1.

Otherwise, the redistrRange[i] of EEUTRAN frequencyorcellis defined by:

redistrFactor([i]

j=(maxCandidates—1) . .
ij . redistrFactor(j]

redistrRange[i] =

Where: maxCandidates is the totalnumber of frequencies/cells with valid redistrFactorfj].

5.2.4.11 Cell reselection when storing UE AS context

ForUEs storing UE AS context and resumeldentityas specified in TS 36.331 [3], upon cellreselection toanother RAT,
the UE shalldiscard the stored UE AS context and resumeldentity.

52412 Relaxed monitoring

When the UEis required to performintra-frequency or inter-frequency measurementaccording to the measurement
rules in sub-clause 5.2.4.2a, the UE may choose notto performintra-frequency or inter-frequency measurements when:

- Therelaxed monitoring criterion in sub-clause5.2.4.12.1 is fulfilled, and

- Less than 24 hours have passed since measurements for cell reselection were last performed.

5.24.121 Relaxed monitoring criterion
The relaxed monitoring criterion is fulfilled when:
- (Srxlevrer — Srxlev) < SsearchDeltaP
Where:
- Srxlev = current Srxlev value ofthe serving cell (dB).

- Srxlevres = reference Srxlev value ofthe serving cell (dB), set as follows:

- Aftercell reselectionorselection, the UEshall set the value of Srxlevrerto the current Srxlev value ofthe
serving cell

5.2.5 Void

5.2.6  Camped Normally state

When camped normally, the UE shall performthe following tasks:
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select and monitor the indicated Paging Channels ofthe cell as specified in clause 7 according to information
sent in systeminformation;

- monitorrelevant SystemInformation as specified in [3];

- performnecessary measurements for the cellreselection evaluation procedure;

- execute the cellreselection evaluation process on the following occasions/triggers:
1) UE internaltriggers, so as to meet performance as specified in [10];

2) When informationon the BCCH or BR-BCCH used forthe cellreselection evaluation procedure has been
modified.

5.2.7  Cell Selectionwhen leaving RRC_CONNECTED state

ForNB-IoT cell Selection when leaving RRC_CONNECTED state is defined in sub-clause 5.2.7a.

On transition fromRRC_CONNECTED to RRC IDLE, UE shallattempt to camp on a suitable cellaccordingto
redirectedCarrierinfo,ifincluded in the RRCConnectionReleasemessage. If the UE cannot find a suitable cell, the UE
is allowed to camp on any suitable cell ofthe indicated RAT. Ifthe RRCConnectionRelease message does not contain
the redirectedCarrierinfo UE shall attempt to select a suitable cellon an EUTRA carrier. If no suitable cellis found
accordingto the above, the UEshall performa cell selection starting with Stored Information Cell Selection procedure
in orderto find a suitable cellto camp on.

When returningto RRC _IDLE after UE moved to RRC_CONNECTED state fromcampedon any cell state, UEshall
attempt to camp on an acceptable cell according to redirectedCarrierInfo,if included in the RRCConnectionRelease
message. [fthe UE cannot find an acceptable cell, the UEis allowed to camp on any acceptable cell ofthe indicated
RAT.If the RRCConnectionRelease message does not contain redirectedCarrierlnfo UE shall attempt to selectan
acceptable cellon an EUTRA carrier. If no acceptable cellis found according to the above, the UEshall continue to

search foran acceptable cellofany PLMN in state any cell selection.

5.2.7a Cell Selection when leaving RRC_CONNECTED state for NB-loT

On transition fromRRC CONNECTED to RRC IDLE, UE shallattempt to camp on a suitable cellaccordingto
redirectedCarrierinfo,ifincluded in the RRCConnectionRelease-NB message. Ifthe UE cannotfind a suitable cell, the
UE is allowed to camp on a suitable cellofany NB-IoT carrier. If the RRCConnectionRelease-NB message does not
contain theredirected CarrierInfo UE shall attempt to select a suitable cellon a NB-IoT carrier.

5.2.8  Any Cell Selection state

ForNB-IoT Any Cell Selection stateis defined in sub-clause 5.2.8a.

In this state, the UEshall attempt to find an acceptable cellofany PLMN to camp on, trying allRA Ts that are
supportedby the UEand searching first fora high quality cell, as defined in subclause5.1.2.2.

The UE, which is not camped onany cell, shall stay in this state untilan acceptable cellis found.

5.2.8a Any Cell Selection state for NB-loT

In this state, the UEshall attempt to find a suitable cellofany PLMN to camp on and searching first fora high quality
cell, as defined in subclause 5.1.2.2.

The UE, which is not camped onany cell, shall stay in this state untila suitable cellis found.

5.2.9 Campedon Any Cell state
In this state, the UEshall performthe following tasks:

- select and monitorthe indicated paging channels ofthe cell as specified in clause 7;

- monitorrelevant SystemInformation as specified in [3];
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- performnecessary measurements forthe cellreselection evaluation procedure;
- execute the cellreselection evaluation process on the following occasions/triggers:
1) UE internaltriggers, so as to meet performance as specified in [10];

2) When informationon the BCCH or BR-BCCH used forthe cellreselection evaluation procedure has been
modified;

- regularly attempt to find a suitable cell trying all frequencies ofall RATs that are supported by the UE. If a
suitable cellis found, UEshallmove to campednormally state;

- if the UE supports voice services and the currentcell does notsupport emergency call as indicated in System
information specified in [3], the UE should performcell selection/reselection to an acceptable cellofany
supported RAT regardless of priorities provided in systeminformation fromcurrent cell, if no suitable cell is
found.

NOTE!I: The UEis allowed to not performreselectionto an inter-frequency EEFUTRAN cellin orderto prevent
camping on a cell on which it cannotinitiate an IMS emergency call.

53 Cell Reservations and Access Restrictions

There are two mechanisms which allow an operator to impose cell reservations oraccess restrictions. The first
mechanismuses indication of cell status and special reservations for control of cell selection and reselection procedures.
The second mechanism, referred to as Access Control, shallallow preventing selected classes ofusers or ACDC
categories fromsending initial access messages for load control reasons. For Access Controlbased on Access Classes,
at subscription, one ormore Access Classes are allocated to the subscriberand stored in the USIM [4]. For Access
Controlbased on ACDC categories, at subscription at least four ACDC categories are allocated to thesubscriber and

stored in the ACDC MO [31] or USIM [32].

5.3.1 Cell status and cell reservations

Cell status and cellreservations are indicated in the SystemInformationBlockTypel message (or
SystemInformationBlockTypel-BR message or SysteminformationBlockTypel-NB message) [3] by means oftwo fields:

- cellBarred (IEtype: "barred" or "not barred")
In case of multiple PLMNs indicated in SIBI, this field is common forall PLMNs

- cellReservedForOperatorUse (IEtype: "reserved" or "notreserved")
In case of multiple PLMNs indicated in SIBI, this field is specified per PLMN.

When cellstatus is indicated as "not barred" and "notreserved" for operatoruse,
- Al UEs shalltreat this cellas candidate during the cell selection and cell reselection procedures.

When cellstatus is indicated as "not barred" and "reserved" for operatoruse forany PLMN,

- UEs assigned to Access Class 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate
during the cell selectionandreselection procedures ifthe field cellReservedForOperatorUse forthat PLMN set
to “reserved”.

- UEs assigned to an Access Class in the rangeof0to 9, 12 to 14 shallbehave as ifthe cell status is "barred" in
casethe cellis "reserved for operatoruse" forthe registered PLMN or the selected PLMN.

NOTE 1: ACs 11, 15 are only valid foruse in the HPLMN/ EHPLMN; ACs 12, 13, 14 are only valid foruse in the
home country [4].

When cell status "barred" is indicated orto be treated as ifthe cell statusis "barred",
- The UEis not permitted to select/reselect this cell, not even for emergency calls.

- The UE shallselect another cellaccording to the following rule:
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- Ifthecellis to be treated as ifthe cell status is “barred” due to beingunable to acquire the
MasterInformationBlock (or MasterInformation Block-NB), the SystemInformationBlockTypel (or
SystemInformationBlockTypel-BR message or SystemInformationBlockTypel-NB), orthe

SystemInformationBlockType?2 (or SystemInformationBlockType2-NB):
- the UE may exclude the barred cell as a candidate for cell selection/reselection forup to 300 seconds.
- the UE may select another cell on the same frequency ifthe selection criteria are fulfilled.

- the UE may select the same cellin normal coverageifthe UE was barred in the celldue to being unable to
acquire MasterInformationBlock, SystemInformationBlockType I-BR, or SystemInformationBlockType2 in
enhanced coverage, but was able to acquire MasterinformationBlock, SystemInformationBlockTypel, and

SystemInformationBlockType2 in normal coverage, if the selection criteria are fulfilled.
- else
- Ifthecellis a CSG cell:
- the UE may select another cell on the same frequency if the selection/reselection criteria are fulfilled.
- else

- Ifthe field intraFreqReselectionin field cellAccessRelatedInfo in SystemInformationBlockTypel (or
SystemInformationBlockTypel-BR messageor SysteminformationBlockTypel-NB) messageis set to
"allowed",the UEmay select another cell on the same frequency if re-selection criteria are fulfilled.

- The UE shallexclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

- Ifthefield intraFreqReselection in field cellAccessRelatedInfo in SysteminformationBlockType I (or
SystemInformationBlockTypel-BR message or SystemiInformationBlockTypel-NB) messageis set to "not
allowed" the UEshallnotre-selecta cellon the same frequency as the barred cell;

- The UE shallexclude the barred celland the cells on thesame frequency as a candidate for cell
selection/reselection for 300 seconds.

The cell selectionofanothercellmay also include achange of RAT.

532 Access control

Information on cell access restrictions associated with the Access Classes or ACDC categories is broadcastas system
information, [3].

The UE shallignore Access Class or ACDC category related cell access restrictions when selecting a cell to camp on,
i.e. it shallnot reject a cell for camping on becauseaccess on that cellis not allowed forany ofthe Access Classes or
ACDC categories ofthe UE. A change ofthe indicated access restrictionshallnot trigger cell reselection by the UE.

Access Class or ACDC category related cell access restrictions shall be checked by the UE when starting RRC
connection establishment procedure as specified in [3].

5.3.3 Emergencycall

A restriction on emergency calls, ifneeded, is indicated by the field ac-BarringForEmergency|3]. If access class 10is
indicated as barred in a cell, UEs with access class 0to 9 or without an IMSI are not allowed to initiate emergency calls
in this cell. For UEs with accessclasses 11to 15, emergency calls are notallowed ifboth access class 10and the

relevant access class (11to 15) are barred. Otherwise, emergency calls are allowed forthose UEs.

Full details of operationunder " A ccess class barred list" are described in [4].

5.4 Tracking Area registration

In the UE, the AS shallreport tracking area informationto theNAS.
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If the UE reads more than one PLMN identity in the current cell, the UEshallreport the found PLMN identities that
make the cell suitable in the tracking area informationto NAS.

The NAS part ofthe location registration process is specified in [5].

Actions forthe UEAS upon reception of Location Registrationreject are specified in [4] and [16].

5.5 Support for manual CSG selection

551 E-UTRAcase

In the UE on request of NAS, the AS shallscanall RF channels in the E-UTRA bands according to its capabilities to
find available CSGs. On each carrier, the UE shall at least search for the strongest cell, read its systeminformation and
report available CSGID(s) together with their “HNBname” (if broadcast)and PLMN(s) to the NAS. The search for
available CSGs may be stopped on request ofthe NAS.

IfNAS has selected a CSG and provided this selectionto AS, the UEshallsearch foran acceptable or suitable cell
belongingto theselected CSGto camp on.

5.5.2 UTRAcase

Support formanual CSGselectionin UTRA is described in [8].

5.6 RAN-assisted WLAN interworking

The purposeofthis procedure is to facilitate RAN-assisted WLAN interworking.

5.6.1 RAN assistance parameter handlingin RRC _IDLE

RAN assistance parameters may be provided to the UE in SysteminformationBlockTypel7 orin the
RRCConnectionReconfiguration message. RAN assistance parameters are used only if the UE is camped normally.

5.6.2  Access network selection and traffic steering rules

The rules in this sub-clause are only applicable for WLANs for which identifiers has beensignaled to the UEby E-
UTRAN and the UE is capable of RAN-assisted WLAN interworking based on access network selection and traffic
steering rules. Coexistence with ANDSF based WLAN selection and traffic steering methods onthe UEis based on
mechanismdescribed in TS 23.402 [25]. The rules referto the following quantities:

ChannelUtilizationWLAN WLAN channel utilization as defined in subclause 8.4.2.30 in [26].

BackhaulRateDIWLAN WLAN DLBandw idth as defined in subclause 9.1.2 in [27].

BackhaulRateUIWLAN WLAN ULBandw idth as defined in subclause 9.1.2 in [27].

WLANRSSI WLAN RSSI as defined in [7].

RSRPmeas Qrxlevmeas in RRC_IDLE, and PCell RSRP in RRC_CONNECTED
as defined in TS 36.331 [3].

RSRQmeas Qqualmeas in RRC IDLE, and PCell RSRQ in RRC_CONNECTED
as defined in TS 36.331 [3].

The upperlayers in the UEshallbe notified (see TS 24.302 [28]) when and for which WLAN(s), that matches allthe
provided identifiers (in subclause 5.6.3) for a specific entry in the list, the following conditions 1 and 2 for steering
traffic from E-UTRAN to WLAN are satisfied fora time interval Tsteeringwran:

1. Inthe EEUTRANSserving cell:
-  RSRPmeas < ThreShServingOfﬂoadWLAN, LowP; OT

- RSRQmeaS < ThreShServingOfﬂoadWLAN, LowQ;

3GPP

Unified Patents, LLC v. Togail Technologies, Ltd.
Ex-1023
Page 037



Release 14 38 3GPP TS 36.304 V14.5.0 (2017-12)

2. In thetarget WLAN:
- ChannelUtilization WLAN < ThreshchusiwLan, Low; and
- BackhaulRateDIWLAN > Thres hgackirateDLWLAN, High; and
- BackhaulRateUIWLAN > Thres hpacknrate ULWLAN, High; and
- WLANRSSI> Threshwranrss, High;

The UE shallnot consider the metrics for which a threshold has not beenprovided. The UEshall evaluate the E-
UTRAN conditions on PCellonly. If not all metrics related to the provided thresholds canbe acquired fora WLAN
BSS, the UE shallexclude that WLAN BSS from the evaluation ofthe aboverule.

The upperlayers in the UEshall be notified (see TS 24.302 [28]) when the following conditions 3 or4 for steering
traffic from WLANto E-UTRAN are satisfied fora time interval Tsteeringwran:

1. In the source WLAN:
- ChannelUtilization WLAN > ThreshcnusiwL AN, High; OT
- BackhaulRateDIWLAN < Thres hzaciaRateDLWLAN, Low; OT
- BackhaulRateUIWLAN < Thres hg,ckirate ULWLAN, Low; OT
- WLANRSSI< Threshwrangsst, Low;

2. In the target EEUTRAN cell:
- RSRPmeas > ThreshservingofiioadWLAN, Highp; and
- RSRQmeas > ThreshservingoffloadWLAN, High;

The UE shallnot consider the metrics for which a threshold has not beenprovided. The UEshall evaluate the E-
UTRAN conditions on PCell only.

5.6.3 RAN assistance parameters definition

The following RAN assistance parameters for RAN-assisted WLAN interworking may be provided:

Thres hservingoffloadWLAN, Lowp

This specifies the RSRP threshold (in dBm) used by the UE for traffic steeringto fromE-UTRAN to WLAN.
Thres hservingoffloadWLAN, HighP

This specifies the RSRP threshold (in dBm) used by the UE for traffic steering fromWLAN to E-UTRAN.

Thres hservingoffloadWLAN, LowQ

This specifies the RSRQ threshold (in dB) used by the UE for traffic steering from E-UTRANto WLAN.

Thres hservingoffloadWLAN, HighQ
This specifies the RSRQ threshold (in dB) used by the UE for traffic steering from WLAN to EEFUTRAN.

ThreshchutGiwLAaN, Low

This specifies the WLAN channel utilization (BSS load) threshold used by the UE for traffic steering fromE-UTRAN
to WLAN.

ThreshchutiwLAN, High

This specifies the WLAN channel utilization (BSS load) threshold used by the UE for traffic steering fromWLAN to E-
UTRAN.

ThreshgacirateDLWLAN, Low

3GPP

Unified Patents, LLC v. Togail Technologies, Ltd.
Ex-1023
Page 038



Release 14 39 3GPP TS 36.304 V14.5.0 (2017-12)

This specifies the backhaul available downlink bandwidth threshold used by the UE for traffic steering fromWLAN to
E-UTRAN.

Thres hpacirateDLWLAN, High

This specifies the backhaul available downlink bandwidth threshold used by the UE for traffic steering from E-UTRAN
to WLAN.

Thres hpaciurateULWLAN, Low

This specifies the backhaul available uplink bandwidth threshold used by the UE for traffic steering fromWLAN to E-
UTRAN.

Thres hpaciurateULWLAN, High

This specifies the backhaul available uplink bandwidth threshold used by the UE for traffic steering from E-UTRAN to
WLAN.

Thres hwrangsst, Low
This specifies the WLAN RSSI thresholdused by the UE for traffic steering fromWLANto E-UTRAN.
Threshwranrssi, High
This specifies the Beacon RSSIthresholdused by the UE for traffic steering from E-UTRAN to WLAN.

TsteeringWLAN

This specifies the timer value Tsteeringwran during which the rules should be fulfilled before starting traffic steering
between E-UTRAN and WLAN.

WLAN identifiers

Only the SSIDs, BSSIDs and HESSIDs which are provided in this parameter shall be considered for traffic steering
between EFUTRANand WLAN based on the rules in this subclause.

6 Reception of broadcast information

6.1 Reception of system information

The NAS is informed if the cell selection andreselectionresults in changes in the received NAS systeminformation.

The UE shallmonitorthe Paging Occasions (POs) as described in chapter 7.1 to receive SystemInformation change
notifications in RRC_IDLE. Changes in the systeminformation are indicated by thenetwork using a Paging message or
Direct Indication informationon MPDCCH and NPDCCH respectively. When the Paging message or Direct Indication
information indicates systeminformation changes then the UEshallre-acquire the concerned systeminformation, as
specified in [3].

6.2 Reception of MBMS

A UE, except for BL UE or UE in enhanced coverage or NB-IoT UE, interested to receive MBMS services provided
using MBSFN transmissionshall apply the MCCH information acquision procedure as specified in [3] to receive the
MCCH information uponentering the corresponding MBSFN area and uponreceiving a notification that the MCCH
information has changed. A UEinterested to receive MBMS services provided using MBSFN transmission identifies if
a service that it is interested to receiveis started orongoing by receiving the MCCH information, and then receives a
MTCH corresponding to the identified service.

A UE interested to receive MBMS services provided using SC-PTM transmission shallapply the SC-MCCH
information acquisition procedure as specified in [3] to receive the SC-MCCH information upon entering a new celland
upon receiving a notification that the SC-MCCH information has changed. A UE interested to receive MBMS services
provided using SC-PTM transmission identifies ifa service that it is interested to receiveis started orongoing by
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receiving the SC-MCCH information, and then receives a SC-MTCH configured using the SC-MRB establishment
procedure in [3] and usingthe DL-SCH receptionand SC-PTM DRX procedureas specified in [30].

For BL UE or UE in enhanced coverage or NB-IoT UE interested to receive MBMS services provided using SC-PTM
transmission, in case of conflict, reception of paging or establishment ofa RRC connection for Mobile Terminated Call
and Mobile Originated Signalling takes precedence over SC-PTM reception.

14 Paging

7.1 Discontinuous Reception for paging

The UE may use Discontinuous Reception (DRX) in idle mode in order to reduce power consumption. One Paging
Occasion (PO)is a subframe where there may be P-RNTI transmitted on PDCCH or MPDCCH or, for NB-IoT on
NPDCCH addressingthe paging message. In P-RNTI transmitted on MPDCCH case, PO refers to the starting subframe
of MPDCCH repetitions. In case of P-RNTI trans mitted on NPDCCH, PO refers to the starting subframe of NPDCCH
repetitions unless subframe determined by PO is not a valid NB-IoT downlink subframe then the first valid NB-lIoT
downlink subframe after PO is the starting subframe ofthe NPDCCH repetitions.

One Paging Frame (PF) is one Radio Frame, which may contain oneor multiple Paging Occasion(s). When DRX is
used the UEneeds only to monitor one PO per DRX cycle.

One Paging Narrowband (PNB) is one narrowband, on which the UE performs the paging message reception.
PF, PO, and PNB are determined by following formulae using the DRX parameters provided in System Information:
PF is given by following equation:
SFN mod T= (T div N)*(UE_ID mod N)
Indexi_s pointingto PO fromsubframe pattern defined in 7.2 will be derived fromfollowing calculation:
i s=floor(UE ID/N)mod Ns
If P-RNTI is monitored on MPDCCH, the PNBis determined by the following equation:
PNB = floor(UE_ID/(N*Ns))mod Nn

If P-RNTI is monitored on NPDCCH and the UE supports paging on a non-anchor carrier, and if paging
configuration fornon-anchor carrier is provided in systeminformation, then the paging carrier is determined by the
paging carrier with smallest indexn (0 <n <Nn-1) fulfilling the following equation:

floor(UE_ID/(N*Ns))mod W <W(0)+W(1)+ ...+ W(n)

SystemInformation DRX parameters stored in the UEshallbe updated locally in the UE whenever the DRX parameter
values are changed in SI. If the UE has no IMSI, for instance when making an emergency call withoutUSIM, the UE
shalluse as defaultidentity UE ID=01in the PF,i s,and PNB formulas above.

The following Parameters are used for the calculationofthe PF,i_s,PNB, and the NB-IoT paging carrier:

- T:DRX cycle ofthe UE. Except for NB-loT, if a UE specific extended DRX value of 512 radio frames is
configured by upper layers according to 7.3, T=512. Otherwise, T is determined by the shortest ofthe UE
specific DRX value, if allocated by upper layers, and a default DRX value broadcast in systeminformation. If
UE specific DRXis not configured by upper layers, the default value is applied. UEspecific DRX is not

applicable for NB-IoT.

- nB:4T,2T, T, T/2, T/4, T/8,T/16, T/32, T/64, T/128, and T/256, and for NB-IoT also T/512, and T/1024.
- N: min(T,nB)
- Ns:max(1,nB/T)
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- Nn:numberofpaging narrowbands (for P-RNTI monitored on MPDCCH) or paging carriers (for P-RNTI
monitored on NPDCCH) provided in systeminformation

- UE ID:
IMSI mod 1024, if P-RNTI is monitored on PDCCH.
IMSI mod 4096, if P-RNTTI is monitored on NPDCCH.

IMSI mod 16384, if P-RNTTI is monitored on MPDCCH or if P-RNTT is monitored on NPDCCH and the UE
supports paging ona non-anchor carrier, and if paging configuration for non-anchor carrier is provided in
systeminformation.

- W(i): Weight for NB-IoT paging carrier i.
- W:Totalweight ofall NB-IoT paging carriers,ie. W =W (0) + W(1)+ ...+ W(Nn-1).

IMSI is given as sequenceofdigits oftype Integer (0..9), IMSIshallin the formulae above beinterpreted as a decimal
integer number, where the first digit given in the sequence represents the highestorder digit.

Forexample:
IMSI = 12 (digit1=1, digit2=2)

In the calculations, this shall be interpreted as the decimal integer " 12", not " 1x16+2=18".

7.2 Subframe Patterns

FDD:
- IfP-RNTI is transmitted on PDCCH or NPDCCH, orif P-RNTT is transmitted on MPDCCH with system
bandwidth>3MHz:
Ns PO wheni_s=0 PO wheni_s=1 PO wheni_s=2 PO wheni_s=3
1 9 N/A N/A N/A
2 4 9 N/A N/A
4 0 4 5 9
- If P-RNTI is transmitted on MPDCCH with systembandwidth of 1.4MHzand 3MHz:
Ns PO wheni_s=0 PO wheni_s=1 PO wheni_s=2 PO wheni_s=3
1 5 N/A N/A N/A
2 5 5 N/A N/A
4 5 5 5 5

TDD (all UL/DL configurations):

- IfP-RNTI is transmitted on PDCCH, or if P-RNTT is transmitted on MPDCCH with systembandwidth>3MHz:

Ns PO wheni_s=0 PO wheni_s=1 PO wheni_s=2 PO wheni_s=3
1 0 N/A N/A N/A
2 0 5 N/A N/A
4 0 1 5 6
- IfP-RNTI is trans mitted on MPDCCH with systembandwidth of 1.4AMHzand 3MHz:
Ns PO wheni_s=0 PO wheni_s=1 PO wheni_s=2 PO wheni_s=3
1 1 N/A N/A N/A
2 1 6 N/A N/A
4 1 1 6 6
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7.3 Paging in extended DRX

The UE may be configured by upperlayers with an extended DRX (eDRX) cycle Teprx. Except for NB-IoT, the UE
may operate in extended DRX only ifthe UE is configured by upper layers and the cell indicates support foreDRX in
SystemInformation. For NB-IoT, the UEmay operate in extended DRX only if the UE is configured by upper layers. If
the UE is configured with a Teprx cycle of 512 radio frames, it monitors POs as definedin 7.1 with parameter T = 512.
Otherwise, a UE configured with eDRX monitors POs as definedin 7.1 (i.e, based on theupper layer configured DRX
value and a default DRX value determined in 7.1), during a periodic Paging Time Window (PTW) configured for the
UE oruntila paging message includingthe UE’s NAS identity is received forthe UEduring the PTW, whicheveris
earlier. The PTW is UE-specific and is determined by a Paging Hyperframe (PH), a starting position within the PH
(PTW _start)and an ending position (PTW _end). PH,PTW _startand PTW _endare givenby the following formulae:

The PH is the H-SFN satisfying the following equation:
H-SFN mod Teprx,n=(UE_ID_H mod Teprx u), where
- UE ID H:
- 10 most significantbits ofthe Hashed ID, if P-RNTTI is monitored on PDCCH or MPDCCH
- 12 most significantbits ofthe Hashed ID, if P-RNTI is monitored on NPDCCH

- Teprxn : eDRX cycle ofthe UE in Hyper-frames, (Teorx,n =1, 2, ..., 256 Hyper-frames) (for NB-lo T,
Teprx,n=2, ..., 1024 Hyper-frames) and configured by upper layers.

PTW _ startdenotes the first radio frame ofthe PH that is part ofthe PTW and has SFN satisfying the following
equation:

SFN = 256* i.prx, Where
- ieprx = floor(UE_ID H/Teprx,n) mod 4
PTW _end is the lastradio frame ofthe PTW and has SFN satisfying the following equation:
SFN = (PTW _start +L*100 - 1) mod 1024, where
- L =Paging Time Window length (in seconds) configured by upper layers
Hashed IDis defined as follows:
Hashed IDis Frame Check Sequence (FCS) forthe bits b31,b30..., b0 of S-TMSI
S-TMSI=<b39,b38, ..., b0> as defined in [35]
The 32-bit FCS shallbe the ones complement ofthe sum(modulo 2) of Y1 and Y2, where
- Yl is theremainderof® (X! +x° + 3+ + X7 + X+ + 2+ B+ 2+ + X0 +x +x8+ X7 +
XO+ x4+ x4 +xB+x2 3+ X0+ X+ + X+ +X + ¢+ X + 2+ X +1) divided (modulo 2) by the

generator polynomial X2 +32¢ +x +32 +x10 +x2 + ! +x0 + ¥ +X + X + ¥ + ¥ +x+ |, wherek is
32; and

- Y2 is the remainderof Y3 divided (modulo 2) by the generator polynomial x'? +x*¢ +x* +x* +x'¢ +x2 +
XM +x0+ ¢ +X + X +x + X +x + 1, where Y3 is the product ofx* by “b31,b30..., b0 of S-TMSI”, i.e.,
Y3 is the generator polynomial X% (b31#x! +b30*x° + ...+ b0*1).

Note the Y1 is 0xC704DD7B forany S-TMSIvalue. An example ofhashedID calculation is in AnnexB.

8 Logged measurements

The UE may be configuredto performlogging of measurement results in RRC IDLE mode with the
LoggedMeasurementsConfiguration message as specified in TS 36.331 [3]. This configurationis valid while the
logging duration timeris running.
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If the configuration oflogged measurements is valid, the UEshall performlogging of measurementresults ifall of the
following conditions are met:

- TheUEis in camped normally state in RRC_IDLE mode;

- The RPLMN ofthe UE is the same as the RPLMN at the point oftime of Logged Measurement Configuration
messagereception, oris presentin the p/mn-IdentityList (see TS 36.331 [3]) if configured;

- The UEis camped on a cellbelongingto the area Configuration (see TS 36.331 [3]), if configured;

- TheUEis camped on the RAT where the logged measurement configuration was received,

- The UEreceives MBMS service fromMBSFN area(s) belonging to targetM BSFN-AreaList, ifincluded in the
logged measurement configuration;

- TheIDC capable UEdoes notdetectthe presence ofin-device coexistence interference.

If the configuration oflogged MBSFN measurements is valid, the UEshall performlogging of measurement results in
RRC _CONNECTED in addition to RRC IDLE, as describedin TS 36.331 [3].

Otherwise, the logging of measurement results shall be suspended.

NOTE: Evenif logging of measurementresults is suspended, the logging duration timer and time s tamp will
continue, andthe logged measurement configuration and corresponding log are kept.

9 Accessibility measurements

The UE logs failure information when the RRC connection establishment procedure fails as specified in TS 36.331 [3].

10 Mobility History Information

The UE stores the history of serving cells as specified in TS 36.331[3].

11 Sidelink operation

11.1 Sidelink communication and V2X sidelink communication

The UE may transmit orreceive sidelink communicationifit fulfils the condition(s) defined in TS 36.331 [3, 5.10.1a].
The UE may transmit orreceive V2X sidelink communication ifit fulfils the condition(s) definedin TS 36.331 [3,
5.10.1d]. When UEis in-coverage forsidelink operationas defined in section 11.4, the UE may performthe sidelink
communication according to SysteminformationBlockTypel 8 or performthe V2X sidelink communication according to
SystemInformationBlockType2l, and when out-of-coverage for sidelink, the UEmay performthe sidelink
communication accordingto SL-Preconfiguration or perform V2X sidelink communicationaccordingto SL-V2X-
Preconfiguration or according to SysteminformationBlockType2 1 ofthe cell on the frequency which provides inter-
carrier V2X sidelink configuration, as specified in [3]. The UE shallnot perform V2X sidelink communication
accordingto SL-V2X-Preconfiguration ifthe UEdetects a cell providing V2X sidelink configuration or inter-carrier
V2X sidelink configuration forthe frequency UEis interested to perform V2X sidelink communication on.

11.2  Sidelink discovery

The UE may transmit sidelink discovery ifit fulfils the condition(s) definedin TS 36.331 [3, 5.10.1b and 5.10.1c].
When UEis in-coverage forsidelink as defined in section 11.4, the UE may perform the sidelink discovery according to
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SystemiInformationBlockTypel9,and when out-of-coverage for sidelink as defined in section 11.4, the UE may perform
the sidelink discovery according to SL-Preconfiguration, as specified in [3].

NOTE: Sidelink discovery receptionin idle mode is up to UE implementation.

11.3  Sidelink synchronisation

The UE may perform sidelink synchronisation according to SystemlnformationBlockTypel8 forsidelink communication,
SystemInformationBlockTypel 9 for sidelink discovery or SystemInformationBlockType21 for V2X sidelink
communication, as specified in [3].

11.4  Cell selection and reselection for sidelink

The requirements defined in this section forsidelink operation apply for UEs in RRC IDLE and in
RRC CONNECTED.

When UEis interested to performsidelink communication or sidelink discovery announcement on non-serving
frequency, it shall performmeasurements on that frequency for cell selection and intra-frequency reselection purposein
accordance with [10]. When UE s interested to perform V2X sidelink communication on non-serving frequency, it may
performmeasurements on that frequency orthe frequencies which can provide inter-carrier V2X sidelink configuration
for that frequency for cell selectionand intra-frequency reselection purpose in accordance with [10].

If the UE detects at least one cell on the frequency which UE s configuredto performsidelink operation on fulfilling
the S criterion in accordance with section 11.4.1, it shallconsideritselfto be in-coverage for sidelink operation onthat
frequency. Ifthe UE cannotdetectany cell on that frequency meeting the S criterion, it shall consider itselfto be out-of-
coverage forsidelink operation on thatfrequency.

If the UE has selected a cellon anon-serving frequency for sidelink communication or V2X sidelink communication or
sidelink discovery announcement, it shall performadditional intra-frequency reselection process to selecta better cell
for sidelink operation onthat frequency in accordance with section 11.4.1.

NOTEI: The UE may considerthe carrier pre-configured for sidelink communication or V2X sidelink
communication, or the frequencies pre-configured for providing inter-carrier V2X sidelink configuration
to have the highestcell reselection priority in accordance with section5.2.4.1.

NOTE2: Ifthe frequencythe UEis configured to performsidelink communication onis a serving frequency, the
UE uses the serving cell on that frequency forthe sidelink operation.

11.4.1 Parameters used for cell selection and reselection triggered for
sidelink

When evaluating S criterion or R criterion (ranking), as definedin section 5.2.3.2 and section 5.2.4.6 respectively, for
cell selection/reselection triggered for sidelink communication or V2X sidelink communication or sidelink discovery

announcement on a non-serving frequency, UEshall performthe evaluationas follows:

- if the UE intends to performsidelink discovery announcement and it is configured with discCellSelectioninfo
applicable forthat frequency as specified in [3], the UE shalluse cell selection/reselection parameters included
in the discCellSelectioninfo for the evaluation, and fora parameter used in the evaluation but not included in the
discCellSelectioninfo applicable for that frequency, UEshallapply zero value.

- else,the UE shalluse cell selection/reselection parameters broadcast by the concerned cell (i.e. selected cell for
the sidelink operation) for the evaluation.
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Annex A (informative):
Void
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Annex B (informative):
Example of Hashed ID Calculation using 32-bit FCS

Inputs:
- Leastsignificantbits of S-TMSI: 0x12341234
- Generator polynomial: 0x104C11DB7 (1 0000 0100 1100 0001 0001 1101 1011 O111)
Procedure to Calculate Hashed ID:
step a)
- k=32
- numerator: OxXFFFF FFFF 0000 0000
- denominator: 0x1 04C1 1DB7
- remainder Y1 = 0xC704DD7B
stepb)
- numerator: 0x1234 1234 0000 0000
- denominator: 0x1 04C1 1DB7
- remainder Y2 = 0x1D66F1A6
Hashed_ID =FCS =ones complementof(remainder Y1 XOR remainder Y2)
=ones complementof(0xC704DD7B XOR 0xID66F1A6)
=negation of (0xDA 622CDD)
=0x259DD322
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Annex C (informative):
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2013-12(RP-62 [RP-131987 [0227 (1 Correction of MBMS prioritisation for DL only carrier 11.6.0
2014-03|RP-63 [RP-140359 [0233 |- Introduction of UE mobility history reporting (option 2) 12.0.0
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RP-66 |RP-142122 (0253 |- UE behaviorwhen the cell temporarily becomesunsuitable. 12.3.0
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RP-71|RP-160454 (0291 |1 Miscellaneouscorrections 13.1.0
RP-71|RP-160456 [0293 |1 PTWterminology alignment 13.1.0
RP-71|RP-160470 (0295 (1 Correction to E-UTRAN Inter-frequency Redistribution procedure_alt2 13.1.0
RP-71|RP-160453 |0299 |3 The introduction of theldle procedure foreMTC UE 13.1.0
RP-71[RP-160457 [0300 [- Introduction of WLAN RSST measurements 13.1.0
2016-06 [ RP-72 [RP-161080 (0302 |- Correction for conditionsof sidelinkoperation 13.2.0
RP-72 |RP-161080 (0313 |- Correctionson nB extension 13.2.0
RP-72 |RP-161080 (0315 |- Correction to eMTC message classesand logical channels 13.2.0
RP-72 |RP-161080 (0312 |- Renaming UE_ID used forMCLD purposes 13.2.0
RP-72 |RP-161080 [0304 |1 Correctionson carrier frequency prioritization for PS sidelinkdiscovery 13.2.0
RP-72 |RP-161080 [0305 |[1 Correction to System Information change notificationsin RRC_IDLE for 13.2.0
MTCe
RP-72 |RP-161080 [0314 |1 Correctionson TS 36.304 foreMTC 13.2.0
RP-72RP-161080 [0307 |1 Clarification of UE behaviourimmediately after T360 expiry 13.2.0
RP-72 |RP-161195 [0311 |2 Introduction of NB-loT in 36.304 13.2.0
2016-09|RP-73 [RP-161762 [0321 |- The fieldnameisnot highlighted with italic 13.3.0
RP-73 |RP-161759 (0322 (2 Idle mode UE behaviouron userplane CloT EPS optimisation 13.3.0
RP-73 |RP-161758 [0325 |1 Correctionsto NB-loT 13.3.0
RP-73 |RP-161762 |0328 |- Clarification of UE redistribution targetselection 13.3.0
RP-73 |RP-161762 |0329 |- PH and PTW_Start calculation foreDRX paging 13.3.0
2016-09|RP-73 [RP-161746 [0324 |1 Introduction of PC5 V2V for 36.304 14.0.0
2016-12(RP-74 [RP-162314 [0331 (1 Editorial correctionsto TS 36.304 14.1.0
RP-74 |RP-162328 (0332 (1 Correctionson V2V description in TS 36.304 14.1.0
RP-74 |RP-162313 |0340 |- Clarificationon TreselectionEUTRA_CE 14.1.0
RP-74 |RP-162327 (0341 |- Support of eCall Only Mode for Networkand Cell Selection 14.1.0
2017-03|RP-75 [RP-170655 [0344 |- A Correction on channel bandwidth definition for NB-loT 14.2.0
RP-75|RP-170636 (0347 (1 B Introduction of authorization of coverage enhancements 14.2.0
RP-75|RP-170643 [0349 |1 F Correction on V2X sidelinkcommunication inlimited service state inin TS {14.2.0
36.304
RP-75|RP-170636 [0350 |1 B Introductionof SC-PTMforFeMTC andNB-loT 14.2.0
RP-75|RP-170633 [0351 |1 B Introduction of FeMBMS to 36.304 14.2.0
RP-75|RP-170637 [0352 |1 B Introductionof Rel-14 NB-loT enhancementsinto idle mode 14.2.0
RP-75|RP-170651 |0357 |- A ClarificationforHashed_ID 14.2.0
RP-75|RP-170653 (0358 |- A Clarificationson reselectionforeMTC 14.2.0
RP-75|RP-170653 [0360 |- A New S-criteria forenhanced coverage inidle mode 14.2.0
RP-75|RP-170635 |0361 |- B Introductionof PC5 V2X for 36.304 14.2.0
2017-06 [ RP-76 [RP-171224 {0363 (2 F Correction to paging carrier selectionformula inRel-14 NB-loT 14.3.0
RP-76 |RP-171243 |0370 |2 A Correction foreDRX Hashed ID 14.3.0
RP-76 [RP-171223 [0376 |2 F Correction to usage of SC-PTM offsetin NB-loT andFeMTC 14.3.0
RP-76 |RP-171221 0380 |1 F Correction to Reselection prioritieshandlingfor FeMBMS 14.3.0
2017-09(RP-77 [RP-171920 (0386 (1 A Adding referenceto SystemInformationBlockType1-BRto the sectionon [14.4.0
cell statusand cell reservations
2017-12(RP-78 [RP-172617 (0392 |2 ¢} Introduction of relaxed monitoringin NB-loT 14.5.0
RP-78 |RP-172624 0397 A Correction to cell barring for coverage enhancement 14.5.0
RP-78 |RP-172623 [0399 |1 A Clarificationon eDRXin NB-loT 14.5.0
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