Cerinte pentru utilizatorii individuali si intreprinderi:

debite binare de 1 pana la 10 Gbps pentru video UHD si realitate virtuala

intarzieri mai mici de 1 ms pentru aplicatii de control si V2V
comutare rapida intre diverse tehnologii de acces radio

scalabilitate pentru a deservi zeci de milioane de aplicatii si sute de miliarde de device-uri

durata de viata extinsa a bateriei
capacitate extinsa in zona urbane cu mare densitate
acoperire in avioane si zone indepartate
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Importanta KPI pentru aplicatiile principale
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Arhitectura generalad a 5G
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Va folosi: Network Function Virtualization (NFV), Sotware Defined Networking (SDN) si Network slicing

Implementarea graduala (roll-out) a 5G
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Se va folosi structura de tip Cloud RAN (CRAN)

Remote radio heads

High performance digital interface
(e.g. CPRI over DWDM)

Local content server
for data caching

X2-C/ Xn-C

Remote Radio Head gNB-CU

Server-based pool of gNBs
deployed at central site

CPRI
common
public
interface
DWDM
dense
wavelength
division
multiplexing

radio

Cloud RAN:

Multi-Access
Edge Computing

gNB Central Unit Control Plane
Signalling communications with

core network and other base stations
Controls one or more gNB-CU-UPs
and one or more gNB-DUs

* Radio resource management

= Mapping of data streams to antennas
= D/A and A/D conversion
* Radio transmission and reception

gNB-CU-CP
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Access stratum signalling to UE (RRC)
Relay NAS signalling between

core network and UE (RRC)

Air interface control plane security (PDCP)

S1-MME / NG-C

gNB-CU-UP

+ Network
S1-U/NG-U \

gNB-DU

X2-U / Xn-U

gNB Distributed Unit
= Air interface retransmissions (RLC)

= Air interface scheduling (MAC)

= Digital signal processing (Physical layer)

Functionalitatile gNodeB

gNB Central Unit User Plane
= Exchange of traffic with
core network and other base stations
* Map 5G core network’s data streams
onto data radio bearers (SDAP)
= Traffic routing for dual connectivity (PDCP)
= Air interface user plane security (PDCP)




Packet

Resource x Error ;
Type Priority W Example Services
Rate
1 2 100 ms 102 Conversational Voice
2 GBR 4 150 ms 103 Conversational Video (Live Streaming)
3 3 50 ms 103 Real-Time Gaming
Non-Conversational Video (Buffered
-6
4 5 300 ms 10 Streaming)
5 1 100 ms 1G° IMS Signalling
Video (Buffered Streaming)
5] 6 300 ms 10€ TCP-based (e.g. www, e-mail, chat, ftp,
p2p file sharing, progressive video, etc.)
Voice,
7 Non-GBR 7 100 ms 103 Video (Live Streaming)
Interactive Gaming
8 8 Video (Buffered Streaming)
300 ms 10:° TCP-based (e.g., www, e-mail, chat, fip,
9 9 p2p file sharing, progressive video, etc.)

QCI (Indicatori ai claselor de QoS) GBR - Guaranteed Bit Rate IMS - IP Multimedia System

Retsource Priority P::I';z‘ Packet m:i::,,u‘j:n a\l/);?g;li:g Example services
ype budget error rate data burst window

10 1 5ms 10° 160 bytes TBD Remote control
1" Delay 12 10 ms 10% 320 bytes TBD Intelligent transport systems
12 critical 13 20 ms 10° 640 bytes TBD
16 o 18 10 ms 104 255 bytes TBD Discrete automation
17 19 10 ms 104 1358 bytes TBD Discrete automation
65 7 75 ms 102 nla TBD Mission critical push-to-talk voice
66 20 100 ms 102 n/a TBD Non mission critical push-to-talk voice
75 GBR 25 50 ms 102 nia TBD V2X messages
TBD 18 10 ms 10+ 255 bytes TBD Discrete automation
TBD 19 10 ms 10 1358 bytes TBD Discrete automation
69 5 60 ms 10® n/a nfa Mission critical delay sensitive signalling
70 Non-GBR 55 200 ms 10% nia n/a Mission critical data (buffered video, TCP-based)
79 65 50 ms 102 n/a n/a V2X messages
80 66 10 ms 10% n/a n/a Low latency eMBB (augmented reality etc)

QClI - Valori suplimentare



Table 1 Cormparison of LTE, 5G TF and 2GPP 540G NR

Characteristic LTE 5GTF JGPP 5G NR Parametri
Frame structure PHY
Sadio frame 10 me 10 me 10ms
Subframes in a frame 10 =0 10
Slots in a frame 20 {each 1 ms) 100 leach 0.1 ms) 20 (each 1 ms)
Sesource blocks 100 max 100 max 100 ar more
Freguency domain
Carrier aggregation 5 (Rel10] 7 32 (Rel12) 8 16
Subcarrier spacing 15 kHz 7h kHz Flexible: 2*n-15 kHz
(n=-2, 0.1, _.5]
Carrier bandwidth 1.£ 3. 5 10 15, 20MHz 100 MHz Variable, maximum per CC is
400 MHz
~requency bands Under & GHz 2B GHz Up o 100 GHz
Searmforming Applicable to certain With DL/UL With and without DLAUL
transmission modes reciprocity reciprocity
Modulation Up to 256 QAM JPSE_ 16 QaM QPSK, 16 QAM, B4 QAM and
and B4 QA 2B QAM
MO Up to 8x8 2x2 onky Up to BxB
Chanmel coding scheme Turbo coding for data LOPC for data MR polar codes (controll;
MR LDPC (datal
4G 5GTF
F—————— 10 ms radio frame i [ 10 ms radio frame =
F— 1 ms subframe — —— 0.2 ms subframe

F—0.5 ms slot H 0.1 msslot

HEEE

o @E

15 kHz

4G Resource Block

7 symbols (normal cyclic prefix)—

12 subcarriers

:[?5 kHz

5GTF
Resource
Block

4

7 symbols

12 subcarriers

Structura frame-ului in 4G si 5G TF (< 6GHz si 28-39 GHz)

In unde milimetrice se va folosi beamforming pentru a reduce atenuarile. Beamforming combinad semnale
primite de la mai multe elemente ale antenei (de la emisie) printr-un array de antene a.i. nivelul semnalului
receptionat sa fie mai mare, datorita defazajelor relative alese corespunzator (interferenta constructiva).



