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άComplete Stage-3 specifications on eMBBincluding support of low latency for E-
UTRA-NR DC via EPC where the E-¦¢w! ƛǎ ǘƘŜ ƳŀǎǘŜǊ ǳƴǘƛƭ 5ŜŎŜƳōŜǊ нлмтέ

NR 3GPP timeline
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5G NR vs LTE : System Overview

Á Interworking with LTE : Standalone (SA) 
or Non Standalone (NSA)

ÁL2/L3:
üNew RRC INACTIVE state
üNew L2 QoSlayer: SDAP
üReordering in PDCP instead of RLC, no RLC SDU concatenation
üMAC scheduling taking into account numerology
üAsynchronous HARQ in UL and DL
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5G NR vs LTE : Physical Layer 

Á Up to 640 Mhzsystem bandwidth  (100MHz below 6GHz)

Á Scalable numerology allows from 15 kHz to 480 kHz subcarrier spacing 

Á Flexible TTI (1 - 14 OFDM symbols)

Á Channel coding : LDPC and Polar codes 

Á Beam Management

Á Bandwidth Parts

Á Flexible TDD 
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5G- ready OAI Demonstration at MWC18

ÁCollaboration between TCL, Eurecom, Syrtem

ÁBased on OAI 4G protocol stack for eNB and UE

Á80MHz bandwidth (4x overclocked LTE)
üSimilar to 60kHz subcarrier spacing in NR 

üBased on custom build SDR from Syrtem (Xilinx Zynq + 
ADRV9371
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ÁUse LDPC in downlink 
(instead of Turbo)
ïVery efficient software 

implementation of both 
encoder and decoder (up to 
150Mbps)

ïOffload of LDPC decoder to 
FPGA for max throughput 
(300Mbps)



Notes on higher layer config

ÁFirst specifications & 
deployments are for non -
standalone operation (NSA)

ÁĄ all 5G control plane (RRC) 

traffic transported over LTE, 
e.g., initial configuration 

ÁIn our initial implementation 
this structure will be made 
available through a file at 
both gNBand UE



Notes on L1/L2 Interface

ÁOpenAirInterface eNB uses FAPI for L1/L2 
interface 

üSpecified in SCF082.09.05 ( Small Cell Forum , 2017 -
05- 18) up to Rel 13
F P5 ͠ the PHY mode control interface

F P7 ͠ the main data path interface

üAvailable in open - source from CISCO 
( https:// github.com/cisco/open - nFAPI)

ÁWe are updating this spec to Rel15 for gNB

ÁWe are also specifying a similar interface 
for NR- UE
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5G- NR Hardware requirements

Á5G configurations supported by OAI

ü30khz subcarrier spacing: 
F40 MHz (106PRB, 1272 subcarriers, 38.15MHz eff. 

bandwidth) 

ѻFFT size 2048 Ą 61.44MHz sampling rate 

F80MHz (217 PRB, 2604 subcarriers, 78.12MHz eff. 
bandwidth) 

ѻFFT size 4096 Ą sampling rate 122.88MHz, or 

ѻFFT size 3072 Ą sampling rate 92.16MHz (3/4 sampling)

ü60khz subcarrier spacing: 
F100MHz (132 PRB = 1584 subcarriers, 95.04MHz eff. 

bandwidth) 

ѻFFT size 2048 Ą sampling rate 122.88MHz, 

ѻno 3/4 sampling possible
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Hardware for 5G- NR

USRP X310 USRP N310 SYRTEM SDR YunSDRY450

Data acquisition Gbit EtherNet,
PCIexpress

Gbit Ethernet PCIexpress PCIexpress, Gbit
Ethernet, USB3

MIMO 2x2 MIMO, 4x4 MIMO 2x2 MIMO 2x2 MIMO

RF chip n/a** AD9371 (x2) AD9371 AD9371

Sampling rates 200 MHz, 184.32 
MHz

122.88MHz, 
125MHz, 153.6MHz

122.88MHz 122.88MHz

Frequency range DC- 6GHz (depends
on daughterbrd)

10 MHz ͠ 6GHz 10 MHz ͠ 6GHz 10 MHz ͠ 6GHz

Price ~ 5,000 ~ 10,000 ??? ???

Duplexing FDD*or TDD* FDD* or TDD* FDD* or TDD* FDD*or TDD*

Output power n/a** 12- 18dBm ??? 10dBm

Noise figure n/a** 5.5- 7.5dB ??? ???

Open source FPGA/driver FPGA/Driver Limited ???

5G Compatibility 40MHz, 80MHz 
(with л 
sampling) 

40, 80, 100MHz 40, 80, 100MHz 40, 80, 100MHz
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*needs external RF elements

** depends on daughterboard



Current development status

ÁOne common branch for gNBand UE: develop - nr

üCreated new directory structures for eNB, LTE- UE, 
gNB, and NR- UE specific code

üCreated new executables lte - softmodem, nr -
softmodem, lte - uesoftmodem, nr - uesoftmodem

üintroduced new structures for gNBand NR frame 
parameters

ÁDevelopment process

üDevelop- nr synchronized regularly with develop

üFeatures branch of from and merge back to develop -
nr
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