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Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [3] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [3].

Carrier frequency: center frequency of the cell.

Frequency layer: set of cells with the same carrier frequency.
NB-IoT: NB-IoT allows access to network services via E-UTRA with a channel bandwidth limited to 180 kHz.

Sidelink: UE to UE interface for sidelink communication and sidelink discovery. The sidelink corresponds to the PC5 interface as defined in TS 23.303 [14]. 
Sidelink communication: AS functionality enabling ProSe Direct Communication as defined in TS 23.303 [14], between two or more nearby UEs, using E-UTRA technology but not traversing any network node.
Sidelink discovery: AS functionality enabling ProSe Direct Discovery as defined in TS 23.303 [14], using E-UTRA technology but not traversing any network node.
V2X sidelink communication: UE to UE direct communication of V2X related messages via sidelink communication, using E-UTRA technology.  
Timing Advance Group: See the definition in [12].
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [3] 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 [3].

For the purposes of the present document, the following abbreviations apply:

ACK
Acknowledgement

ARQ
Automatic Repeat Request

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

CG
Cell Group
CMAS
Commercial Mobile Alert System
CP
Cyclic Prefix

C-plane
Control Plane

CRC
Cyclic Redundancy Check
CSI
Channel State Information

DC
Dual Connectivity
DCCH
Dedicated Control Channel

DL
Downlink

DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

DTX
Discontinuous Transmission

eNB
E-UTRAN NodeB
eIMTA
Enhanced Interference Management and Traffic Adaptation
EPDCCH
Enhanced physical downlink control channel

E-UTRA
Evolved UTRA

E-UTRAN
Evolved UTRAN

FDD
Frequency Division Duplex

FDM
Frequency Division Multiplexing

GERAN
GSM EDGE Radio Access Network

GSM
Global System for Mobile communication

HARQ
Hybrid ARQ

LTE
Long Term Evolution

MAC
Medium Access Control

MBMS
Multimedia Broadcast Multicast Service
MBSFN
Multimedia Broadcast multicast service Single Frequency Network
MCCH
Multicast Control Channel

MIMO
Multiple Input Multiple Output

MTCH
Multicast Traffic Channel

NACK
Negative Acknowledgement

NB-IoT
Narrow Band Internet of Things
NPBCH
Narrow Band Physical Broadcast Channel

NPDCCH
Narrow Band Physical Downlink Control Channel

NPDSCH
Narrow Band Physical Downlink Shared Channel

NPRACH
Narrow Band Physical Random Access Channel

NPUSCH
Narrow Band Physical Uplink Shared Channel

OFDM
Orthogonal Frequency Division Multiplexing

OFDMA
Orthogonal Frequency Division Multiple Access

PBCH
Physical broadcast channel

PDCCH
Physical downlink control channel

PDSCH
Physical downlink shared channel

PHY
Physical layer

PMCH
Physical multicast channel

PRACH
Physical random access channel
PRB
Physical Resource Block

ProSe
Proximity based Services

PSBCH
Physical Sidelink Broadcast CHannel

PSCCH
Physical Sidelink Control Channel
PSCell
Primary SCell
PSDCH
Physical Sidelink Discovery Channel

PSSCH
Physical Sidelink Shared CHannel

PUCCH
Physical uplink control channel

PUSCH
Physical uplink shared channel
QAM
Quadrature Amplitude Modulation

RACH
Random Access Channel

RF
Radio Frequency

RRC
Radio Resource Control

SAP
Service Access Point

SBCCH
Sidelink Broadcast Control CHannel
SC-FDMA
Single Carrier – Frequency Division Multiple Access
SCell
Secondary Cell
SC-PTM
Single Cell Point to Multipoint
SL-BCH
Sidelink Broadcast Channel

SL-DCH
Sidelink Discovery Channel

SL-SCH
Sidelink Shared Channel

SRS
Sounding Reference Symbol
STCH
Sidelink Traffic Channel
TAG
Timing Advance Group

TB
Transport Block

TDD
Time Division Duplex

TTI
Transmission Time Interval

UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunication System

U-plane
User plane

UTRA
Universal Terrestrial Radio Access
UTRAN
Universal Terrestrial Radio Access Network
V2X
Vehicle to Everything (Vehicle, Infrastructure, Pedestrain)
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Sidelink model

6.3.1
Sidelink Broadcast Channel

The physical-layer model for Sidelink Broadcast Channel transmission is characterized by a fixed pre-defined transport format. The TTI (repetition rate) of the SL-BCH not correponsidng to V2X sidelink communication is 40ms whereas the TTI (repetition rate) of the SL-BCH corresponding to V2X sidelink communication is 200 ms, if a UE is configured to transmit on SL-BCH. The SL-BCH physical-layer model is described based on the corresponding SL-BCH physical-layer-processing chain, see Figure 6.3.1-1.

-
Higher-layer data passed to/from the physical layer
-
A single (fixed-size) transport block per TTI.
-
CRC and transport-block-error indication
-
Transport-block-error indication delivered to higher layers.

-
FEC and rate matching
-
Channel coding rate is implicitly given by the combination of transport block size, modulation scheme and resource assignment;

-
No SL-BCH Hybrid ARQ, i.e. no higher-layer control of redundancy version.

-
Data modulation

-
Fixed modulation scheme (QPSK), i.e. no higher-layer control.

-
Mapping to physical resource

-
Fixed pre-determined transport format i.e. no higher-layer control.
-
RRC controlled semi-static resource assignment.

-
Multi-antenna processing

-
Single antenna port is used.

-
Support for Hybrid-ARQ-related signalling

-
No Hybrid ARQ.
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Figure 6.3.1-1: Physical-layer model for SL-BCH transmission
6.3.2
Sidelink Discovery Channel

The physical-layer model for Sidelink Discovery Channel transmission is characterized by a fixed pre-defined transport format. The SL-DCH physical-layer model is described based on the corresponding SL-DCH physical-layer-processing chain, see Figure 6.3.2-1. Processing steps that are relevant for the physical-layer model, e.g. in the sense that they are configurable by higher layers, are highlighted in blue. It should be noted that, in case scheduled resource allocation of SL-DCH, the scheduling decision is fully done by network side. The sidelink transmission control in the UE configures the sidelink physical-layer processing, based on sidelink transport-format and resource-assignment information received on the downlink. In case UE autonomous resource selection of SL-DCH, the scheduling decision is done by UE side. The sidelink transmission control in the UE configures the sidelink physical-layer processing, based on pre-defined sidelink transport-format and UE randomly selected resource-assignment.
-
Higher-layer data passed to/from the physical layer

-
A single (fixed-size) transport block per TTI.

-
CRC and transport-block-error indication

-
Transport-block-error indication delivered to higher layer.

-
FEC and rate matching

-
Channel coding rate is implicitly given by the combination of transport block size, modulation scheme and resource assignment;

-
Support for soft combining, but no support for ACK/NACK feedback.
-
Data modulation

-
Fixed modulation scheme (QPSK), i.e. no higher-layer control.

-
Mapping to physical resource

-
RRC controlled semi-static resource assignment;

-
Multi-antenna processing

-
Single antenna port is used.
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Figure 6.3.2-1: Physical-layer model for SL-DCH transmission

6.3.3
Sidelink Shared Channel

The physical-layer model for Sidelink Shared Channel transmission is described based on the corresponding SL-SCH physical-layer-processing chain, see Figure 6.3.3-1. Processing steps that are relevant for the physical-layer model, e.g. in the sense that they are configurable by higher layers, are highlighted in blue on the figure. It should be noted that, in case of scheduled resource allocation, the SL-SCH scheduling decision is done by network side. The sidelink transmission control in the UE configures the sidelink physical-layer processing, based on sidelink transport-format and resource-assignment information received on the downlink. In case of UE autonomous resource selection, the SL-SCH scheduling decision is done by UE side, and the MAC scheduler in the UE configures the sidelink physical-layer processing, based on the sidelink transport-format autonomously decided by the UE and autonomously selected resource-assignment.
-
Higher-layer data passed to/from the physical layer

-
One transport block of dynamic size delivered to the physical layer once every TTI.

-
CRC and transport-block-error indication

-
Transport-block-error indication delivered to higher layers.

-
FEC and rate matching

-
Channel coding rate is implicitly given by the combination of transport block size, modulation scheme and resource assignment;

-
Support for soft combining, but no support for ACK/NACK feedback. 

-
Data modulation

-
For scheduled resource allocation, modulation scheme is decided by higher layer signaling from eNB
-
For UE autonomous resource selection for PS sidelink communication, modulation scheme is decided by MAC scheduler (QPSK, 16QAM) in transmitter UE.
- 
For UE automomous resource selection for V2X sidelink communication, modulation scheme is decided by MAC scheduler in transmitter UE, according to the range defined by higher layer signalling from eNB or preconfiguration.
-
Mapping to physical resource

-
L2-controlled resource assignment.

-
Multi-antenna processing

-
Single antenna port is used.
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Figure 6.3.3-1: Physical-layer model for SL-SCH transmission
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