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Rezumat. Scopul acestui articol este de a prezenta o 

comparaţie a caracteristicilor sistemelor DVB-RCS şi 

DVB-RCS2. În acest articol se precizează caracte-

risticile comune celor două sisteme precum utilizarea 

schemei de transmisie MF-TDMA pentru legătura de 

întoarcere, conectivitatea la capul de rețea de tipul 

„hub-spoke” etc. În continuare, sunt prezentate îm-

bunătăţirile sistemului DVB-RCS2 faţă de sistemul 

DVB-RCS: noi opţiuni de modulaţie de exemplu 8PSK 

şi 16 QAM faţă de opţiunea obişnuită QPSK, ACM este 

implementată pe purtătoarele TDMA pentru fiecare 

interval de timp (de exemplu, pe rafală), FEC bazată 

pe codarea turbo cu 16 stări, noi metode de încapsu-

lare a pachetelor IP (RLE) etc. Aplicaţiile oferite de 

sistemul DVB-RCS sunt numeroase şi variate, de 

exemplu cele care utilizează în principal servicii VoIP şi 

accesul general la Internet în zonele rurale, telemedi-

cina, teleeducaţia etc. De asemenea, acest sistem 

permite realizarea unui domeniu larg de servicii multi-

media mobile bazate pe IP prin intermediul satelitului: 

servicii de distribuţie şi de streaming, servicii de acces 

interactiv la Internet, servicii conversaţionale (VoIP, 

videoconferencing) etc. Pe lângă acestea, sistemul 

DVB-RCS2 poate oferi diverse soluţii pentru accesul la 

Internet de viteză mare, servicii TV/video şi distribuție 

celulară, care pot fi utilizate în diferite sectoare ale 

industriei. 

Cuvinte cheie: Satelit, sistem, comunicații, caracte-

ristică, îmbunătăţire, modulaţie, codare, conectivitate, 

legătură, purtătoare, canal, servicii, aplicaţii. 

Abstract. The purpose of this paper is to present a 

comparison of the features of DVB-RCS and DVB-

RCS2 systems. In the paper, are specified features 

common to both systems like the use of MF-TDMA 

transmission scheme for return link, the hub 

connectivity of "hub-spoke" type etc. Furthermore, are 

presented the improvements of DVB-RCS2 system to 

DVB-RCS system: new modulation options like 8PSK 

and 16QAM to the usual QPSK option, ACM is 

implemented on TDMA carriers for each timeslot (by 

example, per burst), FEC based on 16-state turbo 

coding, new metods for encapsulating IP packets 

(RLE) etc. Applications offered by DVB-RCS system 

are numerous and varied, for example those using 

mainly VoIP services and general Internet access in 

rural areas, telemedicine, teleeducation etc. Also, this 

system allows a broad range of IP – based mobile 

multimedia services via satellite: distribution and 

streaming services, interactive Internet access servi-

ces, conversational services (VoIP, videoconferencing) 

etc. Besides these, DVB-RCS2 can offer various 

solutions for high speed Internet access, TV/video 

services, and cellular backhaul, which can be used in 

different sector of industry. 

Keywords: Satellite, system, communications, fea-

ture, improvement, modulation, coding, connectivity, 

link, carrier, channel, services, applications.  
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INTRODUCTION 

Digital Video Broadcasting – Return Channel by 

Satellite (DVB-RCS) system is standardized by 

European Telecommunications Standards Institute 

(ETSI) through EN 301 790 V1.5.1 „Digital Video 

Broadcasting (DVB); Interaction channel for satellite 

distribution systems” [1]. This standard represents a 

development of DVB – Satellite (DVB-S) standard 

and regulates the ways in which an asymmetric 

bidirectional link is made through a broadcast – 

reception satellite equipment. 

Of the main advantages offered by DVB-RCS 

system may be specified [2]: 

 stable access to Internet, e-mail and VPN; 

 the technology was designed as a solution to 

make the Internet accessible in terms of economic 

efficiency for users; 

 DVB-RCS ensures a high level of security by 

eliminating intermediate communications links; 

 DVB-RCS allows both point to point links and 

point to multipoint links through VPN. 

The more powerful standard for 2nd generation, 

namely DVB – Return Channel by Satellite – Second 

Generation is published in three parts as: 

 TS 301 545-1 V1.1.1 (2012-05): „Digital Video 

Broadcasting (DVB); Second Generation DVB 

Interactive Satellite System (DVB-RCS2); Part 1: 

Overview and System Level specification” [3]; 

 EN 301 545-2 V1.1.1 (2012-01): „Digital Video 

Broadcasting (DVB); Second Generation DVB 

Interactive Satellite System (DVB-RCS2); Part 2: 

Lower Layers for Satellite standard” [4]; 

 TS 301 545-3 V1.1.1 (2012-05): „Digital Video 

Broadcasting (DVB); Second Generation DVB 

Interactive Satellite System (DVB-RCS2); Part 3: 

Higher Layers Satellite Specification” [5]. 

The main goals of the project for „next genera-

tion” were to achieve major advancements, including 

[6]: 

 new high efficiency modulation types and FEC 

methods (MODCODs); 

 implementation of ACM (Adaptive Coding and 

Modulation) per burst; 

 improvements in link availability for low SNR 

(Signal-to-Noise Ratio) environments; 

 improved bandwith efficiency generally, but 

especially the intermediate range of SNRs; 

 improvements in the encapsulation method for 

IP packets. 

OVERVIEW 

The main feature of the two systems, DVB-RCS 

and DVB-RCS2, is the use of a Multi-Frequency 

Time Division Multiple Access (MF-TDMA) trans-

mission scheme for return link, which provides high 

bandwidth efficiency for multiple users. The demand 

assignment scheme uses more mechanisms that 

allow optimization for different types of applications 

like voice, video streaming, file transfers and web 

browsing. DVB-RCS and DVB-RCS2 systems admit 

several access schemes and this implies that the 

systems are more suitable and more efficient than 

conventional demand assigned satellite systems. 

These access schemes are combined with a flexible 

transmission scheme comprising turbo coding, several 

burst size options and efficient IP encapsulation 

options. These features allow the system to match 

very well the best use of the power and bandwith 

satellite resources. Besides this  DVB-RCS2 system 

includes continuous phase modulation (CPM) [7], 

[8]. 

Comparing the characteristics of the DVB-RCS 

and DVB-RCS2 systems are obtained conclusions 

contained in the following table [8]. 
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Table 1 

Comparison of DVB-RCS and DVB-RCS2 main features 

 

Features 

 

 

DVB-RCS system 

 

DVB-RCS2 system 

Harmonised management and 
control 

None Yes (optional) 

Harmonised IP-level QoS  None Yes 

Multiple virtual network support None Yes 

Security Single solution Allows multiple security systems for 
applications with widely different requirements 

Return link access schemes for 
traffic 

TDMA, continuous carrier TDMA, continuous carrier, random access 

Modulation schemes QPSK Linear: BPSK, QPSK, 8PSK, 16QAM, 

Constant-envelope: CPM 

Channel coding RS/convolutional, 8-state PCCC 
turbo code 

16-state PCCC turbo code (linear 
modulation), SCCC (CPM) 

Burst spread-spectrum Burst repetiton Direct sequence 

Return link adaptivity Limited support Essential at air interface 

(TDMA and continuous carrier) 

Bandwidth efficiency N/A 30% improvement over       DVB-RCS system 

 

Like its predecessor, DVB-RCS2 standard provide 

a hub connectivity such as "hub-spoke" connectivity 

in which all user terminals are connected to a central 

hub that has the rol to control the system and acts 

as a traffic gateway between users and Internet. 

Users terminals are made from a small indoor unit 

and an outdoor unit, the latter having an antenna 

size  not much bigger than a conventional direct to 

home TV receiver. 

The distribution of forward link to a plurarity of 

terminals is done in accordance with the DVB-S2 

standard, namely ETSI EN 302 307 „Digital Video 

Broadcasting (DVB); Second generation framing 

structure, channel coding and modulation systems 

for Broadcasting, Interactive Services, News Gathering 

and other broadband satellite applications (DVB-

S2)” [9]. Adaptive transmission used to overcome 

channel characteristics variations, by example rain 

fade, can be activated for both the forward and 

return links. 

 Besides the main "hub-spoke" architecture, the 

DVB-RCS air interface has also been development 

in systems that make direct terminal to terminal mesh 

connectivity through satellite on board processors 

(OBP) that repeat the functions of a ground based 

hub, or through transparent satellites, which use 

terminals equipped with an additional demodulator. 

From table 1 it can be seen that the superiority 

of DVB-RCS2 system to DVB-RCS system is 

based on offering new modulation options like 8PSK 

and 16QAM to the usual QPSK option. DVB-

RCS2 system uses a new, powerful 16-state turbo 

code FEC algorithm in TDMA bursts, offering up to 

2dB more gain. Selected alternative specifications, 

by example for non-linear modulation, are allowed 

but they impose lower efficiency.  

Another important fact is that the ACM is 

implemented on TDMA carriers for each timeslot, 

by example per burst. These is achieved in combina-

tion with the dynamic adaptive carrier selection. 
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Consequently, TDMA carriers have no defined 

modulation and coding until a timeslot is assigned 

on them to a given VSAT. The symbol rates and the 

number of carriers in the TDMA carrier grup can be 

dynamically modified causing the flexible superframe 

and frame formats in DVB-RCS2 standard. All this 

involve an additional substantial  improvement of 

average network capacity and link availability over 

TDMA carriers in high frequency networks (for 

example, Ka band), without the need to increase the 

sizes of the antenna [10]. 

Another advantage of DVB-RCS2 standard 

resulting from new metods for encapsulating IP 

packets into TDMA burst and on DVB-S2 carriers. 

These methods reduce layer 2 overheads to the 

minimum and eliminate MPEG overheads, while 

maintaining flexibility for diverse layer 3 protocols, 

like IPv4 and IPv6 which runs concurrently over the 

same carriers. 

DVB-RCS2 system uses higher order modulation 

and coding which along with many other elements 

contribute to higher throughput, better bandwith 

efficiency and improved link availability relative to 

legacy VSAT systems. The important elements for 

DVB-RCS2 include: 

 Modulation and coding from QPSK 1/3 up 

to 16QAM 5/6 provided for TDMA burst mode 

carriers with ACM controlled per burst; 

 16-state turbo code FEC; 

 Highly efficient Return Link Encapsulation 

(RLE) for IP packets. 

Networks operators can achieve great advantages 

with DVB-RCS2 implementation. In a small network 

(with few VSATs and one or two TDMA carriers), the 

feature namely ACM per burst makes it so operators 

do not have choose the best modulation and coding 

to use and they are determined automatically per 

VSAT with each burst. A large network benefits in 

the same way and in addition this gets additional 

multiplexing efficiency gains by using larger pools of 

TDMA bandwidth, by example dynamically sharing 

tenths of Mb/s across thousands of VSATs [11]. 

In figure 1 we can see the MODCOD range 

(QPSK, 8PSK and 16QAM) of  DVB-RCS2 for both 

the short and long burst options, with the corres-

ponding bandwidth efficiency, providing the available 

burst payload for use by upper layers, net of all burst 

overheads (including guard times, preambles and 

pilot symbols) [12]. 

Figure 1 shows the large bandwidth efficiency 

gains possible, with 8PSK and 16QAM options in 

DVB-RCS2 (up to 65%) and the important re-

ductions in SNR required at the lower MODCODs 

(for QPSK) to get the same or better efficiency with 

the same MODCOD, about 1 to 1,5 dB less SNR. 

In conclusion, we can say that DVB-RCS2 

system offers several improvements to the original 

DVB-RCS standard including: 

 ACM per TDMA burst, offering similar signifi-

cant gains for return link carriers as have been 

enabled for forward link carriers with ACM for DVB-

S2; 

 Different DVB-RCS2 MODCODs; 

 FEC based on 16-state Turbo Coding, which 

provides a better Eb/No performance compared to 

the 8-state turbo coding used by DVB-RCS, by 

about 1 dB usually; 

 Reduced carrier spacing  (a reduction of 9% 

versus DVB-RCS); 

 Two traffis burst sizes (short and long), each 

based on a fixed number of symbols for all MODCODs; 

 New RLE, which offers a more versatile and 

efficient encapsulation compared to MPE over 

MPEG-TS specified for DVB-RCS. 

The upgrading of DVB-RCS standard through 

DVB-RCS2 appearance in the satellite communica-

tions industry raised the efficiency and speed level 
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while remained an open and reliable standard. 

Thanks to improvements on several main aspects of 

specification DVB-RCS, the DVB-RCS2 standard is 

valuable for many sectors of the market. With mo-

dernization of several hubs increased the interest 

and appreciation for the development of perfor-

mance and efficiency for networks and applications 

of all types. 

 

 
 

Fig. 1. Bandwidth efficiency of DVB-RCS2 return links for a given SNR. 
 

Applications offered by DVB-RCS system are 

numerous and varied, for example those using 

mainly Voice over IP (VoIP) services and general 

Internet access in rural areas, telemedicine, 

teleeducation as well as more common Internet 

access services as e-mail, web browsing etc [7]. 

DVB-RCS system can provide a broad range of IP-

based mobile multimedia services via satellite such: 

 Distribution and streaming services: real time 

streaming, file transfer etc; 

 Interactive Internet access services: web 

browsing, file transfer, e-mail etc; 

 LAN extension / Intranet access services; 

 Conversational services: VoIP, videoconfe-

rencing. 

One of the main advantages of DVB-RCS 

technology is that it allows to provide current and 

upcoming IP services and ensure network operation 

to support a new generation of interactive and 

multimedia applications (high quality video based 

applications) [13]. 

Any application deployed on IP will be allowed 

because the quality of service (QoS) required by 

the application may be granted by DVB-RCS 

system.  

Communications satellites are most efficient in 

broadcast or multicast type applications and the 

larger the audience, the cheaper the application for 

user. In this regard satellites have an essential 

advantage over switched terrestrial networks. TV 

and radio broadcasts and the other type of content 

transmissions (for instance files, web pages, news 

content etc.) from a central server to a great number 

of client locations, in particular in cases where these 
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are very dispersed and dificult to access, are the 

most effective uses of this technology [14]. 

DVB-RCS2 systems can offer different solutions 

for high speed Internet access, TV/video services, 

VoIP and cellular backhaul, which can be used by 

maritime industry, energy sector, utility companies 

and global corporations [11]. All these services can 

operate with very good QoS. 

 CONCLUSIONS 

The standard for DVB-RCS system represents a 

development of DVB-S standard and regulates the 

way in which an asymmetric bidirectional link is made 

through a broadcast – reception satellite equipment. 

The more powerful standard for 2nd generation, 

namely DVB-RCS2 system, is published in three 

parts as: TS 301 545-1, EN 301 545-2 and TS 301 

545-3. 

DVB-RCS2 system offers several improvements 

to the original DVB-RCS standard including: 

 ACM per TDMA burst; 

 Different DVB-RCS2 MODCODs; 

 FEC based on 16-state Turbo Coding; 

 Reduced carrier spacing; 

 Two traffis burst sizes (short and long); 

 New Return Link Encapsulation (RLE); 

 Improvement of bandwidth efficiency. 

Thanks to improvements on several main 

aspects of specification DVB-RCS, the DVB-RCS2 

standard is valuable for many sectors of the market. 

With modernization of several hubs increased the 

interest and appreciation for the development of 

performance and efficiency for networks and 

applications of all types. 

Applications offered by DVB-RCS system are 

numerous and varied, for example those using 

mainly VoIP services and general Internet access in 

rural areas, telemedicine, teleeducation as well as 

more common Internet access services as e-mail, 

web browsing etc. 

DVB-RCS system can provide a broad range of 

IP-based mobile multimedia services via satellite 

such: distribution and streaming services (real time 

streaming, file transfer), interactive Internet access 

services (web browsing, file transfer, e-mail), LAN 

extension / Intranet access services and conver-

sational services (VoIP, videoconferencing). 

Besides these, DVB-RCS2 can offer various 

solutions for high speed Internet access, TV/video 

services, and cellular backhaul, which can be used 

in different sector of industry. 

Acronyms used in paper 

Acronym Signification 

ACM Adaptive Coding and Modulation 

BPSK Binary Phase Shift Keying 

CPM Continuous Phase Modulation 

DVB Digital Video Broadcasting 

DVB-RCS DVB-Return Channel by Satellite 

DVB-

RCS2 

DVB-Return Channel by Satellite – Second 

Generation 

DVB-S DVB-Satellite 

DVB-S2 DVB-Satellite-Second Generation 

ETSI European Telecommunications Standards 

Institute 

FEC Forward Error Correction 

IP Internet Protocol 

IPv4 Internet Protocol version 4 

IPv6 Internet Protocol version 6 

LAN Local Area Network 

MF-TDMA Multi-Frequency Time Division Multiple Access 

MODCOD Modulation and Coding 

MPE Multi-Protocol Encapsulation 

MPEG Moving Picture Expert Group 

OBP On Board Processor 

PCCC Parallel Concatenated Convolutional Code 

PSK Phase Shift Keying 

QAM Quadrature Amplitude Modulation 

QoS Quality of Service 

QPSK Quadrature Phase Shift Keying 

RLE Return Link Encapsulation 

RS Reed Solomon (code) 

SCCC Serial Concatenated Convolutional Code 
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SNR Signal to Noise Ratio 
TDMA Time-Division Multiple Access 
TV Television 
VoIP Voice over Internet Protocol 
VPN Virtual Private Network 
VSAT Very Small Aperture Terminals 
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