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Abstract—Since the last century, mobile telephony has taken 

an important role in telecommunications, increasing the volume 

of data traffic supported by its network over the years. From 

2.5G telephony experienced the use of data to be used on the 

internet and in the following generations passing through 3G, 4G 

and 5G the speed rate has increased. In this sense, this paper 

presents the evolution of mobile phone technologies, specifically 

the fourth generation (4G), also called LTE (Long Term 

Evolution). It also explains the relevance of using digital 

modulations that work in conjunction with OFDM in 4G to 

achieve high data rates combined with MIMO systems for this 

purpose. 

 
Index Terms—4G networks, OFDMA, QAM, QPSK, 

telecommunications. 

 

I. INTRODUCTION 

ireless systems keep growing and evolve to meet 

increasing traffic requirements through the deployment 

of 4G LTE, LTE Advanced (LTE-A) networks, continuing the 

evolution to 5G systems [1]. The International 

Telecommunication Union (ITU) mentions that 4G 

connections accomplish a minimum of 100 MBps of data 

transmission on mobile phones and laptops with a wireless 

data card [2]. Considering the actual definitions of ITU - 

Radiocommunication (ITU-R) requirements, fourth generation 

mobile systems strictly refer to LTE-Advanced technologies. 

However, LTE is widely known as 4G [3].  

 

LTE (Long Term Evolution) is a mobile communications 

system designed by the 3GPP (Third Generation Partnership 

Project), and WiMAX (Worldwide Interoperability for 

Microwave Access). It is a wireless technology that 

contributes to high-speed mobile communications based on 

IEEE 802.16 standards body. LTE supports frequency division 
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duplex (FDD) and time division duplex (TDD) modes, 

offering greater deployment flexibility versus past 3G 

systems. In addition, they use scalable bandwidths with 

frequency-spaced subcarriers [4]. LTE offers a flexible 

dynamic approach between its base stations, coordinating 

interference through signalling that includes the use of 

reactive uplink overload indicators (OI) and proactive high 

interference indicators (HII) [5].  

 

Multimedia data traffic transmitted on mobile phones 

continues to increase. According to the Cisco Annual Internet 

Report (2018-2023), by the year of 2023, 4G connections will 

represent 46% of mobile connections, in contrast to 2018 with 

42%. 4G connections worldwide will raise from 3.7 billion to 

6 billion from 2018 to 2023, respectively, at a compound 

annual growth rate (CAGR) of 10% [6]. This growth is mainly 

due to inter-machine communications (M2M) and the 

dominance of smartphones, laptops, tablets [7]. 

 

The deployment and global coverage of 4G enables 

significantly greater implementation of the Internet of Things 

(IoT).  IoT facilitates the worldwide communication of 

intelligent devices that collect information through sensors, 

actuators, manipulated and administered in real time via 

Internet [8]. LTE is designed to enhance users' mobility 

experiences. LTE uses Internet Protocol (IP), to send and 

receive data with good quality, in the same way with voice 

signals, allowing better integration with multimedia services 

[9].  

 

An analysis of 4G technology enables us to better 

understand the current dominant mobile network, where many 

of the important features will be maintained and improved in 

the next generation (5G), something which is in its 

deployment phase worldwide. For this reason, the objectives 

of our work are: 

- Detail interaction between OFDM and digital modulations 

in 4G.   

- Understand how data rates are achieved in 4G clients. 
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II. MATERIALS AND METHODS 

A systematic search and review of documents related to 4G 

LTE and LTE - Advanced digital communication and OFDM 

modulation was carried out. Firstly, base documents that 

helped to understand the subject in a general way, such as 

articles and books, related to 4G LTE technology were taken 

into account. This was followed by a search in Scopus of 

documents such as articles, systematic literature reviews and 

books published by different journals. This was done using the 

following key words: 4G and LTE and OFDM, filters were 

applied from Journal, Conference paper, Book chapter and 

Book. On the other hand, the bibliographic references of the 

selected articles were analyzed, with the objective of obtaining 

other studies potentially including for the present 

investigation. We also found reports related to Internet data 

traffic using 4G. 

 

The search included papers that related 4G modulation to 

orthogonal frequency division multiplexing (OFDM). The 

inclusion criteria were that they incorporated concepts related 

to QAM and QPSK modulations and how they relate to 

OFDM. After the initial search in Scopus, 51 papers were 

selected: 36 articles, 9 conference papers and 6 books. For the 

selection of the previous documents, the abstracts and 

conclusions were analyzed, and if necessary, the complete 

articles were analyzed in order to decide whether the 

information they contained was related to the objective or not. 

The information analyzed was structured in two sub-sections: 

the first dedicated to explaining multiple access techniques, 

digital modulation used in 4G architecture, OFDM and 

OFDMA. The second describes bandwidth, MIMO technology 

and 4G data rate. 

III. BACKGROUND 

On June 17, 1946, a team of Bell Labs engineers made the 

first radiotelephone call from an automobile.  Since then, 

many companies throughout the world researched 

commercializing this technology, achieving the first mobile 

phone call on April 3, 1973, using the mobile phone model: 

Dyna-TAC (Dynamic Adaptive Total Area Coverage), 

developed by Dr. Martin Cooper and his team at Motorola. A 

decade later, the first network based on the Advanced Mobile 

Phone System (AMPS) was inaugurated in the United States 

[10]. The original AMPS cellular technology used analog 

modulation (frequency modulation - FM), and was known as 

the first generation of mobile telephony (1G). The first digital 

cell phones are called second generation phones (2G). 

Currently, third generation (3G), fourth generation (4G) 

telephones and cellular systems are in use and the deployment 

of fifth generation (5G) base stations continuing their 

expansion. However, in some regions of the world, 2G 

networks are still operational for voice communication as well 

as sending data to the cloud in applications that do not demand 

much channel capacity (kbps), for example, in remote 

monitoring systems that use modules GPRS (General Packet 

Radio Service) [11], also because of poor coverage or non-

existent infrastructure of 3G, 4G or 5G networks. 

 

From the aggregation of GPRS in the 2G architecture was 

introduced the initial capacity of data transfer at tens of kbps 

in a mobile phone network. On the other hand, with the launch 

of the first smartphone on January 7th, 2007 (Apple's iPhone 

2G), it encouraged the demand to grow the data rate of the 

mobile phone network for subsequent generations (3G, 4G, 

5G) [10]. The third generation (3G) had technical limitations 

in the use of circuit switching, because it only provides a 

maximum rate of 3.84 MBps (maximum nominal rate of 

2Mbps) and is not capable of satisfying user requirements, for 

example, in streaming. For this reason, the next generation 

provides higher data rates, greater capacity, and increased 

bandwidth [12]. 

 

Likewise, 3GPP considers LTE-Advanced technology, 

publishing feasibility studies in Technical Report 36.912, 

showing that LTE-A meets the IMT (International Mobile 

Telecommunications) requirement. LTE-A seeks to increase 

data rate using a wider transmission bandwidth. 3GPP states 

that the maximum data rate in LTE-A is 1.5 Gbps on the 

uplink and 3 Gbps on the downlink, with 20 MHz to 100 MHz 

scalable bandwidths [13].  

 

The most important technologies that make LTE-Advanced 

possible are the following:  

- Aggregation of ports made up of multiple 20 MHz 

components for 100 MHz bandwidth devices.  

- Multi-hop retransmission (adaptive transmission, fixed 

transmission stations, configurable cell rates) to upgrade 

coverage and data rates.  

- Schemes to advanced interference cancellation.  

- OFDM transmission technique, MIMO systems, 

hierarchical constellations, among others multi-resolution 

schemes [14]. 

IV. 4G NETWORKS 

A. Multiple access techniques and digital modulation in 4G 

The demand for broadband communications is increasing 

daily. Multi-carrier technology is used to fill that need. 

Frequency division multiplexing (FDM) is a multi-carrier 

technique that divides the width of the communication channel 

that transmits information in parallel using multiple carriers 

[15]. In multi-carrier modulation, the data flow is separated 

into N subcarriers or lower data rate subchannels. This 

multiplexing technique does not change the total bandwidth 

(W). Each subcarrier is separated W/N, while the symbol 

period (T) is raised by a factor of N. This is a key to 

understanding Orthogonal Frequency Division Modulation 

(OFDM), which admits the concurrent transmission of N 

subcarriers orthogonally between them, without interference 

[16]. 

 

4G LTE /LTE-A mobile systems implement 16 quadrature 

amplitude modulation (QAM), 64-QAM and quadrature phase 



 

shift keying (QPSK), on each orthogonal frequency division 

multiplexed sub-carrier, as determined by Release 8 of the 

3GPP standards [17].  QAM is used due to its high data rates, 

and high BER (Bit Error Ratio). QPSK has a high data rates, 

but has a much lower BER than QAM, therefore these 

modulation schemes are combined. QAM is used in zones 

close to the base station (BS), and QPSK next to the cell, 

accepting low data rate, because here the BER is low [18].  

 

Multicarrier systems using orthogonally overlapping 

subcarriers have been investigated since the 1960s. 

Nevertheless, at that time it was difficult to use it because of 

the great amount of filters and modulators needed. Later, the 

equipment complexity was reduced by employing the Discrete 

Fourier Transform (DFT) to process OFDM signals [19]. In 

addition to the improvement in the data rate obtained with 

OFDM, the basic technology in 4G LTE systems and 5G new 

radio (NR) increases the spectral performance and system 

capacity by means spatial multiplexing with the MIMO 

technology (multiple-input and multiple-output), also called 

multiple antenna technology [20]. 

B. 4G Architecture 

The 4G technology is called LTE (Long Term Evolution), 

this generation differs from the previous ones by a higher data 

rate with new and amazing hardware/software capabilities of 

the cellular equipment, with features to receive, generate and 

send videos [10]. As detailed in Fig. 1, an LTE network has 

the EPC (Evolved Packet Core) in the LTE a packet-switched 

backbone network, completely IP, and E-UTRAN (Evolved-

Universal Terrestrial Radio Access Network) systems [21]. 

The E-UTRAN network incorporates the eNodeBs (Evolved 

Universal Terrestrial Radio Access Network Base Stations) 

also termed eNBs, communicated with the UE (User 

Equipment) [22].  

 

The LTE voice service is managed by the IP multimedia 

subsystem (IMS) network replacing the traditional circuit-

switched network. The EPC has a MME (Mobility 

Management Entity), SGW (Serving Gateway), PDN GW 

(Packet Data Network Gateway) and HSS (Home Subscriber 

Server). When a UE is attached to the EPC, the MME 

represent the EPC for mutual authentication with the UE [21]. 

In LTE / LTE-A, femtocell base stations, recognized as Home 

evolved NodeBs (HeNBs), are designed to be set up indoor, 

filling the coverage gaps produce by unsteady signals from 

macrocell base stations called evolved NodeBs (eNBs) [23].  

 

A new type of communications called MTC (Machine Type 

Communication) is expected to be used in LTE-A, connecting 

devices to each other or to central servers through their own 

network and Internet. MTC enables a wide range of automatic 

or low human intervention applications by exchanging data 

[24] [25].  

 

OFDM is utilized in countless digital broadband 

communications, e.g., digital television, digital broadcasting, 

wireless networks and obviously 4G [26]. This technique 

partitions a given bandwidth into many cramped sub-carriers. 

The space chosen between the sub-carriers gives them 

orthogonality, this means that they do not interfere with each 

other, even though OFDM does not use protective bands 

between them [27]. Moreover, the subcarriers can be 

modulated by different techniques: QPSK, 16-QAM or 64-

QAM. 

 

C. Digital modulation 4G 

1) QPSK – (Quadrature Phase Shift Keying) 

QPSK is also called 4-PSK, in this modulation the message 

is sent every two bits, therefore, the message has four possible 

combinations (2^2 = 4). In QPSK each output of the 

modulator is separated from the others by 90° (45°, 135°, -45° 

and 135°). The baud rate is half the bit rate, requiring less 

bandwidth than BPSK [28][29]. 

 

2) QAM – (Quadrature Amplitude Modulation) 

QAM is both an analogue and a digital modulation 

technique, combining FSK and ASK, i.e., phased components 

(real OFDM values) and amplitude components (imaginary 

OFDM values) of the sinusoidal carrier to achieve high 

wireless transmission data rates, especially in OFDM systems 

[30]. Diverse predominant and emerging wireless 

communication standards define 16-QAM and 64-QAM, with 

four and six bits respectively per symbol (see Fig. 2), as a 

modulation scheme in OFDM systems for high data rate 

support. Other applications are Digital Video Broadcasting 

(DVB) and Digital Multimedia Broadcast (DMB) [30] [31]. 

 

D. OFDM (Orthogonal Frequency Division Multiplex) 

The OFDM technique divides the frequency spectrum into 

N sub-channels or parallel data channels that are orthogonal 

sub-carriers, allowing dense packing to achieve efficiency in 

the use of the total bandwidth and ensuring minimum 

interference between the sub-channels. Each sub-carrier is 

mapped in symbols (digitally modulated), with BPSK, QPSK, 

M-QAM [33] [34]. As shown in Fig. 3, in the frequency 

domain, when using orthogonal carriers, each contiguous 

subcarrier has a null in the center frequency carrier neighbor 

[35]. 

 

An OFDM system with its functional blocks is shown in 

Fig. 4. In OFDM transmitters and receivers, bits are mapped 

by QAM or QPSK encoders, to which Inverse fast Fourier 

transform (IFFT) is applied, guaranteeing orthogonality at this 

stage.  Immediately, the output changes to a serial signal to 

modulate it to a carrier and be transmitted wirelessly [36].  

 

Inverse Fast Fourier Reverse Transform (IFFT) processing 

makes frequency subcarriers orthogonal. This orthogonality is 

maintained over a time-dispersed wireless channel by 

implementing a Cyclic Prefix (CP) to the transmitter, thus 

obtaining an exact reproduction of the final section of the 



 

OFDM symbol [37]. By using a CP, it facilitates the location 

of the OFDM wave in the receiver, in addition, it allows to 

take in signals from different transmitters working with a 

single FFT in the Rx (receiver) side [38]. 

 

In LTE, information is organized according to frequency 

and time, using a resource grid, or also known as a resource 

block (RB), providing not only high speeds but also greater 

signal reliability [39]. Fig. 5 shows an RB of a typical cyclic 

prefix. The RB are formed by the information signals in the 

frequency domain, each encompassing 0.5 ms of one slot, by 

180 KHz in twelve subcarriers. The information is conveyed 

in packets or frames, in a 15 kHz subcarrier channel, the basic 

data rate is 15 kbps [40]. 

E. OFDMA (Orthogonal Frequency Division Multiple 

Access) 

To obtain flexible bandwidth and high data rates, OFDMA 

is used, which is a technology that combines OFDM and 

FDMA (Frequency Division Multiple Access) [41]. In this 

way, each symbol used in the resource block transmits 

information to and from various users using different 

subcarriers [42]. OFDMA is used in standards like 4G and 

WiMAX for broadband access. OFDMA facilitates high 

speeds of wireless broadband data transmission, as otherwise 

the signal would be distorted by inter-symbol interference 

(ISI) as a result of the selective nature of the frequency [43].  

 

OFDMA has some features different from OFDM such as 

high flexibility, channel fading robustness, easy equalization, 

and great spectral efficiency [44]. OFDMA's great advantage 

over OFDM is its ability to support multi-user scenarios, 

serving different users at the same time, each user is assigned 

a subcarrier package, contrary to OFDM where all subcarriers 

are granted to a single user [45]. 

V. RESULTS AND ANALYSIS 

A. Bandwidth 

LTE provides the ability to have different uplink and 

downlink transmission bandwidths. The reason for this is the 

amount of spectrum available for LTE deployment, which 

varies significantly across all frequency bands [46]. LTE 

achieves high data transmission speeds at different 

bandwidths. Adaptive bandwidth in LTE ranges from 1.4 MH 

to 20 MHz, going through 3, 5, 10, 15 MHz, has peak speeds 

of 326.5 Mbps for 4x4 MIMO and 172.8 Mbps for 2x2 MIMO 

downlink, while uplink they reach 86.5 Mbps, using 64-QAM 

modulation on both links [47].  

 

The basic bandwidth of an OFDM signal is equal to the 

number of subcarriers multiplied by the space between each 

subcarrier. In practice, typically 10% of the guard band is 

required for an OFDM signal, implying that, in a 5 MHz 

spectrum allocation, the basic OFDM bandwidth would be 4.5 

MHz assuming a subcarrier space of 15 kHz in LTE, thus 

corresponding to approximately 300 subcarriers in 5 MHz 

[48]. However, the OFDM system has a significant 

disadvantage, the PAPR (Peak-to-Average Power Ratio) is 

very large, contributing to lower power capacity and non-

linear distortion in the transmit power amplifier device 

increasing the mobile equipment battery consumption [49].  

 

With multipath resistance and flexible OFDMA frequency 

assignment, the SC-FDMA was adopted because it merges 

low PAPR techniques from single-carrier transmission 

systems such as GSM and CDMA, a cheaper power amplifier, 

and higher robustness for null spectra. These relevant 

characteristics make SC-FDMA effective in the uplink 

channel [44] [50]. Data is in the frequency domain and were 

passed form time domain previously with Discrete Fourier 

Transform (DFT), to be located at the desired position within 

the bandwidth and passed again to the time domain applying 

the Inverse Fourier Transform (IFFT), lastly, the CP is 

assigned. Due to the above, SC-OFDMA is also named 

Discrete Fourier Transform Spread OFDM (DFT-SOFDM) 

[50]. In addition, the LTE frequency bands are in a paired and 

unpaired frequency spectrum, which requires flexibility in the 

duplex arrangement. To this end, LTE supports FDD 

(frequency division duplex) and TDD (time division duplex) 

[46]. TDD establishes communication without changing the 

frequency channel, but transmission and reception is done at 

different times, whereas FDD receives and transmits 

simultaneously on two separate symmetric frequency channels 

[51].  

 

The LTE network works in several of the current cellular 

bands but was also assigned specific new bands. They are 

shown in Table I [27].  

 

As shown in Table I, LTE bandwidths 1 to 28 use different 

bandwidths for uplink and downlink, applying the FDD 

principle. The LTE bandwidths from 33 to 44 use TDD, 

therefore the uplink and downlink frequencies employed are 

the same. 

B. MIMO in 4G 

MIMO technologies in LTE along with beamforming, 

multiplexing and spatial diversity in 4G LTE-Advanced, 

increase the performance cell and cell edge averages [52]. 

With the use of MIMO system, takes advantage of multipath 

fading, improving link reliability, network coverage, channel 

capacity and data rates, compared to a single input/output 

communication system (SISO) [53]. 

 

MIMO technology is employed in 4G system with a 

frequency of 2.6 GHz [54]. In the eighth version of LTE, the 

maximum number of antennas is 4 in the base and 2 in the 

mobile equipment and in LTE-A, the number is greater, 

therefore 8x8 schemes can be used in the downlink and 4x4 in 

the uplink [55].  

 

The antennas are in the base station as in the mobile 

terminal. Therefore, antenna systems are requested to be fitted 



 

inside the mobile terminal which covers a limited size 

(normally not more than 60-100 mm^2). The primary 

consideration in tuning all antenna systems is a balance 

between efficiency, device size, and maximum bandwidth 

[56]. 

C. 4G  Data rate 

4G LTE is contingent upon the bandwidth and the type of 

modulation, the MIMO settings, and the wireless path quality. 

In unfavorable cases, the data rate might be several Mbps, but 

in satisfactory conditions, the data rate increases to more than 

300 Mbps [27]. On average, the mobile broadband downlink 

speeds on 4G LTE are 10 Mbps [57]. 

Table II shows some of the most relevant features of LTE 

and LTE-A technology [58]. 

VI. CONCLUSION 

Our work provides a synthesis of concepts in the field of 4G 

Mobile Telephony for a pragmatic understanding and 

introduction to this area of technology for researchers. There 

are very few publications that interrelate the concepts of 

digital modulation, OFDM, MIMO, frequency bands with the 

high data rates to users, greater capacity, and bandwidth. This 

article also serves as a starting point for the theoretical 

assimilation of techniques still used in the new 5G networks. 
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Fig. 1.  Network architecture of LTE/LTE-A [21]. 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 



 

 
 

 

 
 

 

 
 

 

Fig. 2.  Constellation diagram of the QPSK, 16-QAM and 64-QAM modulations [32]. 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 

 
 

 



 

 
 

 

 
 

 

 

Fig. 3.  OFDM signal spectrum with five subcarriers [35]. 

 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 



 

 
 

 

 

 

Fig. 4.  Block diagram of the OFDM system [37]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



 

 
 

 

 
 

 

Fig. 5.  Data is transmitted by separating it into parallel paths that modulate a group of subcarriers on the designated channel [27]. 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 



 

 
 

TABLE I 

FREQUENCIES FOR DIFFERENT CELLULAR BANDS IN 4G 

LTE band number 

LTE Bands 

Regions 

Uplink (MHz) Downlink (MHz) 

1 1920-1980 2110-2170 Europe, Asia 

2 1850-1910 1930-1990 America, Asia 

3 1710-1785 1805-1880 
Europe, Asia, 

America 

4 1710-1755 2110-2155 America 

5 824-849 896-894 America 

6 830-840 875-885 
Japan   

(only for UTRA) 

7 2500-2570 2620-2690 Europe, Asia 

8 880-915 925-960 Europe, Asia 

9 1749.9-1784.9 1844.9-1879.9 Japan 

10 1710-1770 2110-2170 America 

11 1427.9-1452.9 1475.9-1500.9 Japan 

12 698-716 728-746 USA 

13 777-787 746-756 USA 

14 788-798 758-768 USA 

15 1900-1920 2600-2620 --- 

16 2010-2025 2585-2600 --- 

17 704-716 734-746 USA 

18 815-830 860-875 Japan 

19 830-845 875-890 Japan 

20 832-862 791-821 Europe 

21 1447.9-1462.9 1495.9-1510.9 Japan 

22 3410-3500 3510-3600 --- 



 

23 2000-2020 2180-2200 --- 

24 1625.9-1660.9 1525-1559 --- 

25 1850-1915 1930-1995 --- 

26 859-894 814-849 --- 

27 852-869 807-824 --- 

28 758-803 703-748 --- 

    

33 1900-1920 1900-1920 
Europe,  

Asia (no Japan) 

34 2010-2025 2010-2025 Europe, Asia 

35 1850-1910 1850-1910 America 

36 1930-1990 1930-1990 America 

37 1910-1930 1910-1930 --- 

38 2570-2620 2570-2620 Europe 

39 1880-1920 1880-1920 China 

40 2300-2400 2300-2400 Europe, Asia 

41 2496-2690 2496-2690 USA 

42 3400-3600 3400-3600 --- 

43 3600-3800 3600-3800 --- 

44 703-803 703-803 --- 

 

 
 

 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 



 

 
 

 

 
TABLE II 

FEATURES OF LTE AND LTE-A TECHNOLOGY 

Features LTE LTE-A 

Multiple access 

Forward Link: OFDMA FL: OFDMA 

Reverse Link: SC-FDMA 

RL: The single-carrier property   

is not conserved for   

SC-FDMA uplink 

Carrier spacing (MHz) 1.4,3,5,10,15,20 

Additionally, it supports up to 100MHz 

and 40 MHz, in the downlink and 

uplink, respectively, with carrier 

integration 

Duplexing FDD, TDD, half-duplex FDD FDD, TDD, half-duplex FDD 

Mobility (km/h) 500 500 

Modulation 

FL: QPSK, 16-QAM, 64-QAM 

FL: QPSK, 16-QAM, 64-QAM, 

256-QAM 

RL: QPSK, 16-QAM, 

64-QAM (Optional) 

RL: QPSK, 16-QAM, 

64-QAM (Optional) 

MIMO 

FL: 2 x 2, 4x2, 4x4 FL: up to 8x8 

RL: 1x2, 1x4 RL: up to 4x4 

Peak data rate 

FL: 150 Mbps   

(2x2 MIMO, 20MHz), 

300 Mbps   

(4x4 MIMO, 20 MHz) 

FL: 3 Gbps   

(8x8 MIMO, 100 MHz) 

RL: 75 Mbps   

(20 MHz) 

RL: 500 Mbps   

(4x4 MIMO, 40 MHz) 

Latency (ms) ≈ 10 < 5 

 


