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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Access Control: the process that checks whether a UE is allowed to access and to be granted services in a closed cell.

Carrier frequency: center frequency of the cell.

Cell: combination of downlink and optionally uplink resources. The linking between the carrier frequency of the downlink resources and the carrier frequency of the uplink resources is indicated in the system information transmitted on the downlink resources.

CSG Cell: a cell broadcasting a CSG indicator set to true and a specific CSG identity.

CSG ID Validation: the process that checks whether the CSG ID received via handover messages is the same as the one broadcast by the target E-UTRAN.
CSG member cell: a cell broadcasting the identity of the selected PLMN, registered PLMN or equivalent PLMN and for which the CSG whitelist of the UE includes an entry comprising cell’s CSG ID and the respective PLMN identity.

E-RAB: an E-RAB uniquely identifies the concatenation of an S1 Bearer and the corresponding Data Radio Bearer. When an E-RAB exists, there is a one-to-one mapping between this E-RAB and an EPS bearer of the Non Access Stratum as defined in [17].

Frequency layer: set of cells with the same carrier frequency.

Handover: procedure that changes the serving cell of a UE in RRC_CONNECTED.

Hybrid cell: a cell broadcasting a CSG indicator set to false and a specific CSG identity. This cell is accessible as a CSG cell by UEs which are members of the CSG and as a normal cell by all other UEs.

Local Home Network: as defined in TS 23.401 [17].

MBMS-dedicated cell: cell dedicated to MBMS transmission. MBMS-dedicated cell is not supported in this release.

MBMS/Unicast-mixed: cell supporting both unicast and MBMS transmissions.

Membership Verification: The process that checks whether a UE is a member or non-member of a hybrid cell.

PLMN ID Check: the process that checks whether a PLMN ID is the RPLMN identity or an EPLMN identity of the UE.
Primary Timing Advance Group: Timing Advance Group containing the PCell.
Public Safety ProSe Carrier: Carrier frequency for public safety ProSe Direct Communication.
ProSe ID: Higher layer ID (i.e. ProSe Layer-2 Group ID or ProSe UE ID) identifying the target (Group, UE)
Power saving mode: Mode configured and controlled by NAS that allows the UE to reduce its power consumption, as defined in TS 24.301 [20], TS 23.401 [17], TS 23.682 [57].
Public Safety UE: UE supports capabilities specific to Public Safety.
Secondary Timing Advance Group: Timing Advance Group not containing the PCell.
Timing Advance Group: a group of serving cells that is configured by RRC and that, for the cells with an UL configured, use the same timing reference cell and the same Timing Advance value.
U-Mode: a unidirectional mode of Robust Header Compression (ROHC) as defined in RFC 4995 [59].
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

1xCSFB
Circuit Switched Fallback to 1xRTT

ABS
Almost Blank Subframe

ACK
Acknowledgement

ACLR
Adjacent Channel Leakage Ratio

AM
Acknowledged Mode

AMBR
Aggregate Maximum Bit Rate

ANDSF
Access Network Discovery and Selection Function

ANR
Automatic Neighbour Relation

ARQ
Automatic Repeat Request

ARP
Allocation and Retention Priority

AS
Access Stratum

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

BSR
Buffer Status Report

C/I
Carrier-to-Interference Power Ratio

CAZAC
Constant Amplitude Zero Auto-Correlation

CA
Carrier Aggregation

CBC
Cell Broadcast Center

CC
Component Carrier

CIF
Carrier Indicator Field

CMAS
Commercial Mobile Alert Service

CMC
Connection Mobility Control

CP
Cyclic Prefix

CoMP
Coordinated Multi Point

C-plane
Control Plane

C-RNTI
Cell RNTI

CQI
Channel Quality Indicator

CRC
Cyclic Redundancy Check

CRE
Cell Range Extension

CRS
Cell-specific Reference Signal

CSA
Common Subframe Allocation

CSG
Closed Subscriber Group

CSI
Channel State Information

CSI-IM
CSI interference measurement

CSI-RS
CSI reference signal

DCCH
Dedicated Control Channel

DeNB
Donor eNB

DFTS
DFT Spread OFDM

DL
Downlink

DRB
Data Radio Bearer

DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

DTX
Discontinuous Transmission

DwPTS
Downlink Pilot Time Slot

EAB
Extended Access Barring

ECGI
E-UTRAN Cell Global Identifier

ECM
EPS Connection Management
EMM
EPS Mobility Management

E-CID
Enhanced Cell-ID (positioning method)

eIMTA
Enhanced Interference Management and Traffic Adaptation

eHRPD
enhanced High Rate Packet Data

eNB
E-UTRAN NodeB

EPC
Evolved Packet Core

EPDCCH
Enhanced Physical Downlink Control Channel

EPS
Evolved Packet System

E-RAB
E-UTRAN Radio Access Bearer
ETWS
Earthquake and Tsunami Warning System

E-UTRA
Evolved UTRA

E-UTRAN
Evolved UTRAN

FDD
Frequency Division Duplex

FDM
Frequency Division Multiplexing

GERAN
GSM EDGE Radio Access Network

GNSS
Global Navigation Satellite System

GSM
Global System for Mobile communication

GBR
Guaranteed Bit Rate

GP
Guard Period

GRE
Generic Routing Encapsulation

GUMMEI
Globally Unique MME Identifier

GUTI
Globally Unique Temporary Identifier

GWCN
GateWay Core Network
HARQ
Hybrid ARQ

(H)eNB
eNB or HeNB

HO
Handover

HRPD
High Rate Packet Data

HSDPA
High Speed Downlink Packet Access

ICIC
Inter-Cell Interference Coordination

IDC
In-Device Coexistence

IP
Internet Protocol

ISM
Industrial, Scientific and Medical

KPAS
Korean Public Alert System

LB
Load Balancing

LCG
Logical Channel Group

LCR
Low Chip Rate

LCS
LoCation Service

LIPA
Local IP Access

LHN
Local Home Network

LHN ID
Local Home Network ID

LMU
Location Measurement Unit

LPPa
LTE Positioning Protocol Annex

L-GW
Local Gateway

LTE
Long Term Evolution

MAC
Medium Access Control

MBMS
Multimedia Broadcast Multicast Service

MBR
Maximum Bit Rate

MBSFN
Multimedia Broadcast multicast service Single Frequency Network

MCCH
Multicast Control Channel

MCE
Multi-cell/multicast Coordination Entity

MCH
Multicast Channel

MCS
Modulation and Coding Scheme

MDT
Minimization of Drive Tests

MIB
Master Information Block

MIMO
Multiple Input Multiple Output

MME
Mobility Management Entity

MSA 
MCH Subframe Allocation 
MSI
MCH Scheduling Information

MSP
MCH Scheduling Period

MTCH
Multicast Traffic Channel

NACK
Negative Acknowledgement

NAS
Non-Access Stratum

NCC
Next Hop Chaining Counter

NH
Next Hop key

NNSF
NAS Node Selection Function

NR
Neighbour cell Relation

NRT
Neighbour Relation Table

OFDM
Orthogonal Frequency Division Multiplexing

OFDMA
Orthogonal Frequency Division Multiple Access

OPI
Offload Preference Indicator

OTDOA
Observed Time Difference Of Arrival (positioning method)

P-GW
PDN Gateway

P-RNTI
Paging RNTI

PA
Power Amplifier

PAPR
Peak-to-Average Power Ratio

PBCH
Physical Broadcast CHannel

PBR
Prioritised Bit Rate

PCC
Primary Component Carrier

PCCH
Paging Control Channel

PCell
Primary Cell

PCFICH
Physical Control Format Indicator CHannel

PCH
Paging Channel

PCI
Physical Cell Identifier

PDCCH
Physical Downlink Control CHannel

PDSCH
Physical Downlink Shared CHannel

PDCP
Packet Data Convergence Protocol

PDN
Packet Data Network

PDU
Protocol Data Unit

PHICH
Physical Hybrid ARQ Indicator CHannel

PHY
Physical layer

PLMN
Public Land Mobile Network

PMCH
Physical Multicast CHannel

PRACH
Physical Random Access CHannel

PRB
Physical Resource Block
ProSe
Proximity Services

PSC
Packet Scheduling

PSM

Power Saving Mode

PUCCH
Physical Uplink Control CHannel

PUSCH
Physical Uplink Shared CHannel

pTAG
Primary Timing Advance Group

PTCH
ProSe Communication Traffic Channel

PWS
Public Warning System

QAM
Quadrature Amplitude Modulation

QCI
QoS Class Identifier

QoS
Quality of Service

R-PDCCH
Relay Physical Downlink Control CHannel

RA-RNTI
Random Access RNTI

RAC
Radio Admission Control

RACH
Random Access Channel

RAT
Radio Access Technology

RB
Radio Bearer

RBC
Radio Bearer Control


RF
Radio Frequency

RIM
RAN Information Management

RLC
Radio Link Control

RN
Relay Node

RNC
Radio Network Controller

RNL
Radio Network Layer

RNTI
Radio Network Temporary Identifier

ROHC
Robust Header Compression

RRC
Radio Resource Control

RRM
Radio Resource Management

RU
Resource Unit
RX​-PSCH
Receive ProSe Communication Shared Channel
S-GW
Serving Gateway

S1-MME
S1 for the control plane

SCC
Secondary Component Carrier

SCell
Secondary Cell

SI
System Information

SIB
System Information Block

SIPTO
Selected IP Traffic Offload

SIPTO@LN
Selected IP Traffic Offload at the Local Network

SI-RNTI
System Information RNTI

S1-U
S1 for the user plane

SAE
System Architecture Evolution

SAP
Service Access Point

SC-FDMA
Single Carrier – Frequency Division Multiple Access

SCH
Synchronization Channel

SCTP
Stream Control Transmission Protocol

SDF
Service Data Flow

SDMA
Spatial Division Multiple Access

SDU
Service Data Unit

SeGW
Security Gateway

SFN
System Frame Number

S-GW
Serving GateWay

SPID
Subscriber Profile ID for RAT/Frequency Priority

SR
Scheduling Request

SRB
Signalling Radio Bearer

SU
Scheduling Unit

sTAG
Secondary Timing Advance Group

TA
Tracking Area

TAG
Timing Advance Group

TB
Transport Block

TCP
Transmission Control Protocol

TDD
Time Division Duplex

TDM
Time Division Multiplexing

TEID
Tunnel Endpoint Identifier

TFT
Traffic Flow Template

TM
Transparent Mode

TNL
Transport Network Layer

TTI
Transmission Time Interval
TX​-PSCH
Transmit ProSe Communication Shared Channel

UE
User Equipment

UL
Uplink

UM
Unacknowledged Mode
U-Mode
Unidirectional Mode

UMTS
Universal Mobile Telecommunication System

U-plane
User plane

UTRA
Universal Terrestrial Radio Access

UTRAN
Universal Terrestrial Radio Access Network

UpPTS
Uplink Pilot Time Slot
VRB
Virtual Resource Block

WLAN
Wireless Local Area Network

X2 GW
X2 GateWay

X2-C
X2-Control plane

X2-U
X2-User plane
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5
Physical Layer for E-UTRA
--------------------------------------------------------Skip the unmodified part----------------------------------------------------------
5.X Physical Layer for ProSe

5.X.1
ProSe Direct Communication

Editor’s Note: Physical layer details will be added as per RAN1 input
5.X.2
ProSe Direct Discovery

Editor’s Note: Physical layer details will be added as per RAN1 input
5.X.Y ProSe Transport Channels

ProSe transport channel types are:

· Transmission ProSe Communication Shared Channel (TX-PSCH) characterized by:
Editor’s Notes: Transport channel characteristics are FFS

· Reception  ProSe Communication Shared Channel (RX-PSCH) characterized by:

Editor’s Notes: Transport channel characteristics are FFS
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Layer 2

--------------------------------------------------------Skip the unmodified part----------------------------------------------------------

6.1
MAC Sublayer

This subclause provides an overview on services and functions provided by the MAC sublayer.

6.1.1
Services and Functions

The main services and functions of the MAC sublayer include:

-
Mapping between logical channels and transport channels;

-
Multiplexing/demultiplexing of MAC SDUs belonging to one or different logical channels into/from transport blocks (TB) delivered to/from the physical layer on transport channels;
-
scheduling information reporting;

-
Error correction through HARQ;
-
Priority handling between logical channels of one UE;

-
Priority handling between UEs by means of dynamic scheduling;

-
MBMS service identification;

-
Transport format selection;

-
Padding.
The ProSe specific services and functions of the MAC sublayer include:

-
Radio resource selection;

-
Packet filtering for Prose Direct Communication.
6.1.2
Logical Channels

Different kinds of data transfer services as offered by MAC. Each logical channel type is defined by what type of information is transferred.

A general classification of logical channels is into two groups:

-
Control Channels (for the transfer of control plane information);

-
Traffic Channels (for the transfer of user plane information).

There is one MAC entity per cell. MAC generally consists of several function blocks (transmission scheduling functions, per UE functions, MBMS functions, MAC control functions, transport block generation…). Transparent Mode is only applied to BCCH and PCCH.

6.1.2.1
Control Channels

Control channels are used for transfer of control plane information only. The control channels offered by MAC are:

-
Broadcast Control Channel (BCCH)


A downlink channel for broadcasting system control information.

-
Paging Control Channel (PCCH)


A downlink channel that transfers paging information and system information change notifications. This channel is used for paging when the network does not know the location cell of the UE.

-
Common Control Channel (CCCH)


Channel for transmitting control information between UEs and network. This channel is used for UEs having no RRC connection with the network.

-
Multicast Control Channel (MCCH)


A point-to-multipoint downlink channel used for transmitting MBMS control information from the network to the UE, for one or several MTCHs. This channel is only used by UEs that receive or are interested to receive MBMS.

-
Dedicated Control Channel (DCCH)


A point-to-point bi-directional channel that transmits dedicated control information between a UE and the network. Used by UEs having an RRC connection.

6.1.2.2
Traffic Channels

Traffic channels are used for the transfer of user plane information only. The traffic channels offered by MAC are:

-
Dedicated Traffic Channel (DTCH)


A Dedicated Traffic Channel (DTCH) is a point-to-point channel, dedicated to one UE, for the transfer of user information. A DTCH can exist in both uplink and downlink.

-
Multicast Traffic Channel (MTCH)


A point-to-multipoint downlink channel for transmitting traffic data from the network to the UE. This channel is only used by UEs that receive MBMS.
· ProSe Communication Traffic Channel (PTCH)
A ProSe Communication Traffic Channel (PTCH) is a point-to-multipoint channel, for transfer of user information from a UE to other UE(s). This channel is used only by Prose Direct Communication capable UEs.

6.1.3
Mapping between logical channels and transport channels

6.1.3.1
Mapping in Uplink

The figure below depicts the mapping between uplink logical channels and uplink transport channels:
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Figure 6.1.3.1-1: Mapping between uplink logical channels and uplink transport channels

In Uplink, the following connections between logical channels and transport channels exist:

-
CCCH can be mapped to UL-SCH;

-
DCCH can be mapped to UL- SCH;

-
DTCH can be mapped to UL-SCH.

6.1.3.2
Mapping in Downlink

The figure below depicts the mapping between downlink logical channels and downlink transport channels:
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Figure 6.1.3.2-1: Mapping between downlink logical channels and downlink transport channels

In Downlink, the following connections between logical channels and transport channels exist:

-
BCCH can be mapped to BCH;

-
BCCH can be mapped to DL-SCH;

-
PCCH can be mapped to PCH;

-
CCCH can be mapped to DL-SCH;

-
DCCH can be mapped to DL-SCH;

-
DTCH can be mapped to DL-SCH;

-
MTCH can be mapped to MCH;

-
MCCH can be mapped to MCH.

6.1.3.3
Mapping for ProSe Direct Communication
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Figure 6.1.3.3-1: Mapping between ProSe logical channel and ProSe transport channels

For ProSe transmission,

-
PTCH can be mapped to Tx-PSCH;

For ProSe reception,

· PTCH can be mapped to Rx-PSCH.

6.2
RLC Sublayer

This subclause provides an overview on services, functions and PDU structure provided by the RLC sublayer. Note that:

-
The reliability of RLC is configurable: some radio bearers may tolerate rare losses (e.g. TCP traffic);

-
Radio Bearers are not characterized by a fixed sized data unit (e.g. a fixed sized RLC PDU).

6.2.1
Services and Functions

The main services and functions of the RLC sublayer include:

-
Transfer of upper layer PDUs;

-
Error Correction through ARQ (only for AM data transfer);

-
Concatenation, segmentation and reassembly of RLC SDUs (only for UM and AM data transfer);

-
Re-segmentation of RLC data PDUs (only for AM data transfer);

-
Reordering of RLC data PDUs (only for UM and AM data transfer);

-
Duplicate detection (only for UM and AM data transfer);

-
Protocol error detection (only for AM data transfer);

-
RLC SDU discard (only for UM and AM data transfer);

-
RLC re-establishment.

6.2.2
PDU Structure

Figure 6.2.2-1 below depicts the RLC PDU structure where:

-
The PDU sequence number carried by the RLC header is independent of the SDU sequence number (i.e. PDCP sequence number);

-
A red dotted line indicates the occurrence of segmentation;

-
Because segmentation only occurs when needed and concatenation is done in sequence, the content of an RLC PDU can generally be described by the following relations: 

-
{0; 1} last segment of SDUi + [0; n] complete SDUs + {0; 1} first segment of SDUi+n+1 ; or

-
1 segment of SDUi .
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Figure 6.2.2-1: RLC PDU Structure
6.3
PDCP Sublayer

This subclause provides an overview on services, functions and PDU structure provided by the PDCP sublayer.

6.3.1
Services and Functions

The main services and functions of the PDCP sublayer for the user plane include:

-
Header compression and decompression: ROHC only;

-
Transfer of user data;

-
In-sequence delivery of upper layer PDUs at PDCP re-establishment procedure for RLC AM;

-
Duplicate detection of lower layer SDUs at PDCP re-establishment procedure for RLC AM;

-
Retransmission of PDCP SDUs at handover for RLC AM;

-
Ciphering and deciphering;

-
Timer-based SDU discard in uplink.

NOTE:
When compared to UTRAN, the lossless DL RLC PDU size change is not required.

The main services and functions of the PDCP for the control plane include:

-
Ciphering and Integrity Protection;

-
Transfer of control plane data.
6.3.2
PDU Structure

Figure 6.3.2-1 below depicts the PDCP PDU structure for user plane data, where:

-
PDCP PDU and PDCP header are octet-aligned;

-
PDCP header can be either 1 or 2 bytes long.
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Figure 6.3.2-1: PDCP PDU Structure

The structures for control PDCP PDUs and for control plane PDCP data PDUs are specified in [15].

Next Modified Subclause
8
E-UTRAN identities

--------------------------------------------------------Skip the unmodified part----------------------------------------------------------
8.X
ProSe Direct Communication related identities
The following identities are used for ProSe Direct Communication TS 23.303 [60]:

-
Source Layer-2 ID: Identifies the sender of the packet at PC5 interface. The Source Layer-2 ID is used for identification of the receiving ProSe-RLC UM entity;

-
Destination Layer-2 ID: Identifies the target of the packet at PC5 interface. The Destination Layer-2 ID is used for filtering of packets at the MAC layer. The MAC layer derives the Destination Layer-2 ID from higher layer ProSe ID. The Destination Layer-2 ID may be a broadcast, groupcast or unicast identifier;

-
SA Layer-1 ID: Identifier in Scheduling Assignment (SA) at PC5 interface. SA Layer-1 ID is used for filtering of packets at the physical layer. The MAC layer derives the SA Layer-1 ID from higher layer ProSe ID. The SA Layer-1 ID may be a broadcast, groupcast or unicast identifier.

No Access Stratum signalling is required for group formation and to configure Source Layer-2 ID and Destination Layer-2 ID in the UE. This information is provided by higher layers.
In case of groupcast and unicast, the MAC layer will convert the higher layer ProSe ID (i.e. ProSe Layer-2 Group ID or ProSe UE ID) identifying the target (Group, UE) into two bit strings, of which one can be forwarded to the physical layer and used as SA Layer-1 ID whereas the other is used as Destination Layer-2 ID. For broadcast, MAC layer indicates to Physical layer that it is a broadcast transmission using a pre-defined SA Layer-1 ID in the same format as for groupcast and unicast.

Editor’s Note: The use of a pre-defined SA Layer-1 ID (in the same format as for groupcast and unicast) for broadcast is the baseline assumption.
Next Modified Subclause
23.X
Support for ProSe Direct Communication

23.X.1
General

ProSe Direct Communication is a mode of communication whereby two public safety UEs can communicate with each other directly over the PC5 interface [60]. This communication mode is supported when the UE is served by E-UTRAN and when the UE is outside of E-UTRA coverage. 
23.X.2
Radio Protocol Architecture

In this subclause, the UE radio protocol architecture for ProSe Direct Communication is given for the user plane and the control plane.

23.X.2.1
User plane

The figure below shows the protocol stack for the user plane, where PDCP, RLC and MAC sublayers (terminate at the other UE) perform the functions listed for the user plane in subclause 6, e.g. header compression,   HARQ retransmissions. 
The protocol stack in the PC5 interface consists of PDCP, RLC, MAC and PHY as shown below in Figure 23.X.2.1-1. 
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Figure 23.X.2.1-1: User-Plane protocol stack for ProSe Direct Communication

User plane details of ProSe Direct Communication:

Editor’s Note: These user plane details can later be moved to Stage 3 respective specifications.

· There is no HARQ feedback for ProSe Direct Communication;
· MAC sub header contains LCIDs (to differentiate multiple logical channels).
· The MAC header comprises a Source Layer-2 ID and a Destination Layer-2 ID.
· At MAC Multiplexing/demultiplexing, priority handling and padding are useful for ProSe Direct communication
· RLC UM is used for ProSe Direct communication. 

· Segmentation and reassembly of RLC SDUs are performed

· A receiving UE needs to maintain at least one RLC UM entity per transmitting peer UE. 

· A receiving ProSe-RLC UM entity does not need to be configured prior to reception of the first RLC UM data unit
· U-Mode is used for header compression in PDCP for ProSe Direct Communication.

Editor’s Note: Security support for ProSe Direct communication will be addressed based on input from SA3.

A UE may establish multiple logical channels. LCID included within the MAC subheader uniquely identifies a logical channel within the scope of one source Layer-2 ID and Destination Layer-2 ID combination. All logical channels are mapped to one specified logical channel group (e.g. LCGID 3). It is up to the UE implementation in which order to serve the logical channels. Parameters for Logical channel prioritization are not configured. 

23.X.2.2
Control plane

Editor’s Note: Control plane description for ProSe Direct communication will be added if any control plane procedure is identified.

A UE does not establish and maintain a logical connection to receiving UEs prior to a ProSe Direct Communication. 

23.X.3
Radio resource allocation

The ProSe-enabled UE can operate in two modes for resource allocation:
-
Mode 1 (eNB scheduled resource allocation) is characterized by: 

-
The UE needs to be RRC_CONNECTED in order to transmit data.
-
The UE requests transmission resources from the eNB. The eNB schedules transmission resources for transmission of scheduling assignment(s) and data. 

-
The UE sends a scheduling request (D-SR or Random Access) to the eNB followed by a ProSe BSR. Based on the BSR the eNB can determine that the UE has data for a ProSe Direct Communication transmission and estimate the resources needed for transmission. 

-
Mode 2 (UE autonomous resource selection) is characterized by: 

-
A UE on its own selects resources from resource pools to transmit scheduling assignment and data.

A UE is considered in-coverage if it has a serving cell (i.e. the UE is RRC_CONNECTED or is camping on a cell in RRC_IDLE). The following rules apply for the UE:

-
If the UE is out of coverage it can only use Mode 2.

-
If the UE is in coverage it may use Mode 1 if the eNB configures it accordingly. If the UE is in coverage it may use Mode 2 if the eNB configures it accordingly.  -
When there are no exceptional conditions, UE changes from Mode 1 to Mode 2 or Mode 2 to Mode 1 only if it is configured by eNB to do so. If the UE is in coverage it shall use only the mode indicated by eNB configuration unless one of the exceptional cases occurs. 

-
The UE considers itself to be in exceptional conditions while T310, T311 or T301 is running.
-
When an exceptional case occurs the UE is allowed to use Mode 2 temporarily even though it was configured to use Mode 1.
Editor’s Note: Exit conditions and additional criteria for the exceptional cases are FFS. . 
A UE that is camped or connected on one carrier frequency but interested in ProSe Direct Communication operation on another carrier frequency (i.e. Public Safety ProSe Carrier frequency) shall attempt to find cells on the Public Safety ProSe Carrier frequency. 
-
An RRC_IDLE UE camped on a cell in another carrier frequency, but in the coverage area of an E-UTRA cell on Public Safety ProSe Carrier frequency may reselect to the Public Safety ProSe Carrier frequency once it detects a suitable cell there. 

-
An RRC_CONNECTED UE served by a cell in another carrier frequency sends a ProSe Direct Communication indication to its serving cell when it wants perform ProSe communication. The indication contains the intended Public Safety ProSe Carrier frequency.

-
The serving cell may configure an inter-frequency RRM measurement on the Public Safety ProSe Carrier frequency and based on the measurement report trigger inter-frequency mobility to the Public Safety ProSe Carrier frequency once the UE enters coverage on a cell on the Public Safety ProSe Carrier frequency. 
-
If the UE detects a cell on the Public Safety ProSe Carrier frequency, and if resources on ProSe Carrier frequency are not provided by E-UTRAN on the Public Safety ProSe Carrier frequency for ProSe Directcommunication via SIB or dedicated signalling the UE shall no longer use the ProSe resources preconfigured for in UICC for that frequency. 
-
If the UE does not find an E-UTRA cell on Public Safety ProSe Carrier frequency, the UE can use Public Safety ProSe Carrier frequency resources preconfigured in UICC for Mode 2.
NOTE:
For Rel-12 we assume that all ProSe communication (for a UE) is performed on a single carrier which is known by pre-configuration to UEs.  

For UEs in RRC_IDLE:
-
The eNB may select one of the following options: 

-
The eNB may provide a Mode 2 transmission resource pool in SIB. UEs that are authorized for Prose Direct Communication use these resources for ProSe Direct Communication in RRC_IDLE. 

-
The eNB may indicate in SIB that it supports ProSe Direct Communication but does not provide resources for it. UEs need to enter RRC_CONNECTED to perform ProSe Direct Communication transmission. 
For UEs in RRC_CONNECTED:
-
A UE that is authorized to perform ProSe Direct Communication transmission indicates to the eNB that it wants to perform ProSe Direct Communication transmissions. 
-
The eNB validates whether the UE is authorized for ProSe Direct Communication transmission using the UE context received from MME.
-
The eNB may configure a UE by dedicated signalling with a Mode 2 resource allocation transmission resource pool that may be used without constraints while the UE is RRC_CONNECTED. Alternatively, the eNB may configure a UE by dedicated signalling with a Mode 2 resource allocation transmission resource pool which the UE is allowed to use only in exceptional cases and rely on Mode 1 otherwise.
23.X.3.1 Resource Pool for Scheduling Assignment

The resource pool for Scheduling Assignment when the UE is out of coverage can be configured as below:
-
The resource pool used for reception is pre-configured. 
-
The resource pool used for transmission is pre-configured. 

Editor’s Note: Preconfigure resource pool out of coverage is baseline. It is FFS whether resource pool used for transmission of SA can be provided to the UE also by other mechanism.

The resource pool for Scheduling Assignment when the UE is in coverage can be configured as below:

-
The resource pool used for reception is configured by the eNB via RRC, in dedicated or broadcast signalling.
-
The resource pool used for transmission is configured by the eNB via RRC if Mode 2 resource allocation is used
-
The resource pool used for transmission is not known to the UE if Mode 1 resource allocation is used. 

-
The eNB schedules the specific resource(s) to use for Scheduling Assignment transmission if Mode 1 resource allocation is used. The specific resource assigned by the eNB is within the resource pool for reception of Scheduling Assignment that is provided to the UE. 

NOTE:
In order to perform communication even when some UEs are in-coverage and some UEs are out of coverage, all UEs (i.e. both in and out of coverage) should monitor resource pool for Scheduling Assignment which is the union of the resource pools used for transmission of Scheduling Assignment in all (or some of the when in-coverage) cells and transmission of Scheduling Assignment out of coverage. 
23.X.3.2 Resource Pool for Data

Editor’s Note: It is FFS if the resource pool for data needs to be configured (depending on whether or not data resources are inferable from the SA resources).
Next Modified Subclause

23.Y
Support for ProSe Direct Discovery
23.Y.1
General

ProSe Direct Discovery is defined as the procedure used by the ProSe-enabled UE to discover other ProSe-enabled UE(s) in its proximity using E-UTRA direct radio signals via PC5. ProSe Direct Discovery is supported only when the UE is served by E-UTRAN.
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Figure X: PC5 interface for device to device direct discovery [60]
Upper layer handles authorization for announcement and monitoring of discovery information. 

Content of discovery information is transparent to Access Stratum (AS) and no distinction in AS is made for ProSe Direct Discovery models and types of ProSe Direct Discovery [60]. 
NOTE:
The ProSe Protocol ensures that it delivers only valid discovery information to AS for announcement. 

The UE can participate in announcing and monitoring of discovery information in both RRC_IDLE and RRC_CONNECTED state as per eNB configuration. The UE announces and monitors its discovery information subject to the half-duplex constraint.

The UE that participates in announcing and monitoring maintains the current UTC time. The UE that participates in announcing transmits the discovery message which is generated by the ProSe protocol taking into account the UTC time upon transmission of the discovery message. . In the monitoring UE the ProSe protocol provides the message to be verified together with the UTC time upon reception of the message to the ProSe function. 

NOTE:
UE may obtain UTC time from the RAN via SIB16 or from other sources such as NITZ, NTP, and GNSS depending on their availability. 
Editor’s Note: Prose protocol handling of discovery message verification is to be confirmed with CT1.

23.Y.2
Radio Protocol Architecture

Radio Protocol Stack (AS) for ProSe Direct Discovery consists of only MAC and PHY. 

The AS layer performs the following functions:
-
Interfaces with upper layer (ProSe Protocol): The MAC layer receives the discovery information from the upper layer (ProSe Protocol). The IP layer is not used for transmitting the discovery information.
-
Scheduling: The MAC layer determines the radio resource to be used for announcing the discovery information received from upper layer.
-
Discovery PDU generation: The MAC layer builds the MAC PDU carrying the discovery information and sends the MAC PDU to the physical layer for transmission in the determined radio resource. No MAC header is added.
23.Y.3
Radio resource allocation

There are two types of resource allocation for discovery information announcement.
-
Type 1: A resource allocation procedure where resources for announcing of discovery information are allocated on a non UE specific basis, further characterized by:

-
The eNB provides the UE(s) with the resource pool configuration used for announcing of discovery information. The configuration may be signalled in SIB.

-
The UE autonomously selects radio resource(s) from the indicated resource pool and announce discovery information. 

-
The UE can announce discovery information on a randomly selected discovery resource during each discovery period.

-
Type 2: A resource allocation procedure where resources for announcing of discovery information are allocated on a per UE specific basis, further characterized by:

-
The UE in RRC_CONNECTED may request resource(s) for announcing of discovery information from the eNB via RRC.

-
The eNB assigns resource(s) via RRC.

-
The resources are allocated within the resource pool that is configured in UEs for monitoring.

For UEs in RRC_IDLE:
-
The eNB may select one of the following options: 

-
The eNB may provide a Type 1 resource pool for discovery information announcement in SIB. UEs that are authorized for Prose Direct Discovery use these resources for announcing discovery information in RRC_IDLE. 

-
The eNB may indicate in SIB that it supports ProSe Direct Discovery but does not provide resources for discovery information announcement. UEs need to enter RRC_CONNECTED in order to request resources for discovery information announcement.

For UEs in RRC_CONNECTED:
-
A UE authorized to perform ProSe Direct Discovery announcement, when it needs to perform ProSe Direct Discovery announcement indicates to the eNB that it wants to perform ProSe Direct Discovery announcement

-
The eNB validates whether the UE is authorized for ProSe Direct Discovery announcement using the UE context received from MME.

-
The eNB may configure the UE to use a Type 1 resource pool or dedicated Type 2 resources for discovery information announcement via dedicated RRC signalling (or no resource).
Editor’s Note: As baseline radio resource are allocated by RRC signalling. In case of Type 2, use of activation/ deactivation of radio resources using PDCCH is FFS.
-
The resources allocated by the eNB are valid until
-
The eNB de-configures the resource(s) by RRC signalling or
-
The UE enters RRC_IDLE.  
Editor’s Note: FFS whether resources may remain valid even in RRC_IDLE.

Receiving UEs in RRC_IDLE and RRC_CONNECTED monitor both Type 1 and Type 2 discovery resource pools as authorised. The eNB provides the resource pool configuration used for discovery information monitoring in SIB. The SIB may contain discovery resources used for announcing in neighbour cells as well.

Synchronous and asynchronous deployments are supported. Discovery resources can be overlapping or non-overlapping across cells. For synchronized, full-overlapping, intra-frequency deployment, the eNB provides just one resource pool (no D2DSS information required).
If authourised by the NW UE can announce ProSe direct discovery information only on serving cell.UE can monitor discovery resources in Intra PLMN in intra and Inter-frequency as well as Inter-PLMN Inter-frequency.
· Serving cell may provide in SIB a list of frequencies (possibly with the corresponding PLMN ID) on which the UE may aim to monitor ProSe Direct discovery information.
· Serving cell does not provide detsiled ProSe Discovery configuration for other carrier frequencies. UE shall read SIB18 and other relevant SIBs on other carriers if it wants to perform ProSe Direct Discovery information monitoring on those carriers. Obtaining ProSe Discovery configuration by reading SIB18 (and other SIBs) of an inter-frequency and/or inter-PLMN cell should not affect the UE’s Uu reception on the serving cell(s).
Editors’s Note: FFS whether (as a configuration) option an eNB may provide detailed ProSe Discovery configuration about other intra-PLMN carriers.

Editor’s Note: FFS whether the list of other carriers could alternatively be provided by higher layers for inter-PLMN carriers.
· Intra-frequency, inter-frequency and inter-PLMN ProSe Direct Discovery monitoring should not affect Uu reception. UE uses DRX occasions in RRC_IDLE and RRC_CONNECTED or second RX chain if it is available, for intra- frequency, inter-frequency and inter-PLMN prose Direct Discovery information monitoring. The UE shall not create autonomous gaps. 
· An RRC_CONNECTED UE sends ProSe Discovery Indication to the serving cell if it is interested or no longer interested in intra-frequency, inter-frequency or inter-PLMN ProSe Discovery information monitoring. 
Editor’s Note: FFS further restrictions on ProSe indication to be discussed

Editor’s Note: What information is required for other deployments and how much data that will comprise (feasible for SIB?) is FFS.
Next Modified Subclause
Annex X (informative):
ProSe Direct Communication
X.1
Deployment Scenarios

Table X.1-1shows scenarios for ProSe Direct Communication where UE1 and UE2 are located in-coverage /out-of-coverage of a cell. When UE A has a role of transmission, UE A sends message and UE B receives it. UE A and UE B can change their transmission and reception role. The transmission from UE A can be received by one or more UEs like UE B. 
Table .X.1-1 ProSe Direct Communication Scenarios
	#
	Description
	UE A
	UE B
	Example

	1A
	Out-of-Coverage
	Out-of-Coverage
	Out-of-Coverage
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	1B
	Partial-Coverage
	In-Coverage
	Out-of-Coverage
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	1C
	In-Coverage-Single-Cell
	In-Coverage
	In-Coverage
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	1D
	In-Coverage-Multi-Cell
	In-Coverage
	In-Coverage
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