
 

  

Annex 2 – Summary of differences between types of urban areas 
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	1 Background
	Most individual consumers and companies use electronic communications services, supported by GSM/UMTS/LTE mobile communications systems, to meet their daily communication needs, in terms of telephones, messages and data, including emergency and secur...
	In GSM, UMTS and LTE mobile communications systems, quality of service from the user's perspective is of fundamental importance, particularly as access is via radio, for the mobility they allow and the high penetration and use they offer.
	On the other hand, in the European Union, national regulatory authorities must also control and ensure open internet access and the continuous availability of non-discriminatory internet access services with levels of quality that reflect technologica...
	Within the scope of its attributions and by making use of the powers provided for in its statutes0F  ANACOM, the Portuguese telecoms regulator, began a study to evaluate quality of service from the perspective of the user in mainland Portugal, with th...
	This document presents the results of the first study, which took place from May 7 to 28, 2019 in the NUTS II region of the Alentejo. This region has 58 municipalities1F , covers 31,605 Km2 of land surface and has 705,478 inhabitants, according to the...
	Figure 1 – NUTS II Alentejo.
	The performances that were observed apply only to this region and conclusions cannot be drawn for the remaining NUTS II regions of the mainland, which will be the object of their own studies in the near future.
	In sections 2 and 3 of this document, the scope is defined, the methodology followed in the study is outlined, and these aspects are detailed in Appendix 1. Section 4 summarises the sampling approach followed, which is detailed in Appendix 2. Finally,...
	2 Scope
	of radio signal strength received by mobile terminal equipment (downlink) are made for each of the technologies used by operators.
	Service performance and radio coverage are determined using the following quality of service indicators:
	Annex 1 - Quality indicators to measure the performance of services and radio coverage
	1. Radio Coverage – availability of GSM, UMTS and LTE radio infrastructures;
	2. Accessibility of Voice Service – probability of success in making calls;
	3. Voice Call Termination Rate– probability that a call, after being successfully established, will remain active for a period of time, and end normally, that is, according to the user's wishes;
	4. Voice Call Connection Time – period of time that the network takes to establish the communication, after the request is correctly sent (destination telephone number);
	5. Audio Quality – conversation perceptibility during a voice call;
	6. Data Session Termination Rate – probability of a session using the service - file transfer, internet browsing or YouTube video streaming - being established and running successfully, that is, staying active during the entire predefined period for f...
	7. Data Transfer Speed – measures the average data transfer speed during a file transfer session;
	8. Duration of Web Page Transfer – measures the average time required to download a web page;
	9. Time until content appears – period of time that elapses between the request for multimedia content and the beginning of the first image of that content on the user's terminal equipment, in a YouTube video streaming session;
	10. Duration of Interruptions – aggregates the duration of all interruptions or stops in playback (freezing) that occurred during a YouTube video streaming session;
	11. Video Quality – measures the visual quality of the communication during a YouTube video streaming session;
	12. Video Resolution – measures the average number of pixels in the image during video playback from a YouTube video streaming session;
	13. Data Transmission Latency – measures the time required for an information packet to travel from user equipment to the content server or vice versa.
	3 Methodology
	The test campaigns are carried out according to the approved methodology (DE1842017CA, of 16/06/2017), following an extended consultation on the market, available in Appendix 1 and at https://www.anacom.pt/render.jsp?contentId=1413944.
	The methodology is based on conducting field tests, carried out from the user's perspective, using an automatic measurement system, which reflects the various aspects that affect the quality of services (end-to-end measurements). Measurements are made...
	4 Sampling
	To analyse the performance of voice and mobile data services, as well as check the availability of the GSM, UMTS and LTE radio networks using a predefined set of indicators, the range of mobile communications carried out in mainland Portugal was consi...
	The sample is based on two levels of stratification. The first separated mainland Portugal into NUTS II in order to guarantee reliable results for this geographical level, followed by a breakdown by NUTS III proportional to the resident population, as...
	In each NUTS II, 40 statistical subsections were randomly selected which, analysed exhaustively, guarantee about 300 voice calls and 300 data sessions by indicator and operator, and in mainland Portugal comprise around 1,500 voice calls and 1,500 data...
	The results are presented, in the first phase, for each of the NUTS II regions in isolation (North, Centre, Lisbon Metropolitan Area, Alentejo and Algarve), starting in the Alentejo region. In each of these regions, results are broken down by provider...
	A detailed description of the sampling approach followed is presented in Appendix 2 of this document.
	The fieldwork started in the NUTS II region of the Alentejo and took place from 7 to 28 May, 2019. 891 voice calls, 5,853 data sessions2F  and 550,597 radio signal measurements3F  were made, corresponding to approximately 297 voice calls, 325 data ses...
	5 Main Results
	5.1  GSM, UMTS and LTE Radio coverage in the Alentejo

	The mobile communications systems studied have good levels of GSM Radio Coverage. For each operator, more than 92% of the measurements carried out have signal strengths at radio coverage levels of "Very Good" or "Good" (Figure 2 and Appendix 3). The p...
	Figure 2 – GSM Radio Coverage by operator in the Alentejo.
	Figure 3 – GSM Radio Coverage by type of urban area in the Alentejo.
	The Vodafone and MEO UMTS networks show lower performances than those observed for GSM, 93.6% and 81.1%, respectively, of the measurements carried out on radio coverage levels "Very Good" or "Good"(Figure 4 and Appendix 3). The NOS UMTS network perfor...
	Figure 4 – UMTS Radio Coverage by operator in the Alentejo.
	Figure 5 – UMTS Radio Coverage by type of urban area in the Alentejo.
	LTE coverage shows lower performances than those registered in the GSM and UMTS networks, and the performances are also more differentiated between operators and between types of urban area (Figure 6, Figure 7 and Appendix 3). Vodafone registered 84% ...
	Figure 6 – LTE Radio Coverage by operator in the Alentejo.
	Figure 7 – LTE Radio Coverage by type of urban area in the Alentejo.
	5.2 Voice Service, in the Alentejo

	The voice service shows adequate performance, with no significant differences between operators or between the types of urban areas (Figure 8, Figure 9, Figure 10, Figure 11, Figure 12, Figure 13 and Appendix 3).
	For the Service Accessibility indicator, operators recorded levels of success in connecting voice calls above 94%, with Vodafone’s average level of performance higher than that of MEO (Figure 8 and Appendix 3). The performance of mobile communications...
	The best performance, in the Call Termination Ratio indicator, is by MEO, which shows statistically significant differences compared to NOS and Vodafone (Figure 8 and Appendix 3). The different types of urban area perform well in this indicator, and i...
	Figure 8 – Service Accessibility and Call Termination Rate of voice service, by operator in the Alentejo.
	Figure 9 – Service Accessibility and Call Termination Rate of voice service, by type of urban area in the Alentejo.
	For the Call Connection Time and Audio Quality indicators, Vodafone has the best performances, with statistically significant differences for the remaining operators (Figure 10, Figure 12 and Appendix 3). Call Connection Time tends to be statistically...
	Figure 10 – Call Connection Time of voice service, by operator in the Alentejo.
	Figure 11 – Call Connection Time of voice service, by type of urban area in the Alentejo.
	Figure 12 – Audio Quality of voice service, by operator in the Alentejo.
	Figure 13 – Audio Quality of voice service, by type of urban area in the Alentejo.
	5.3 File transfer service in the Alentejo

	The tests performed on the file transfer service registered adequate levels for the Data Session Termination Ratio indicator, in general, and there were no important differences either between operators or between the types of urban area analysed, bot...
	Figure 14 – Data Session Termination Rate for the file transfer service, by operator in the Alentejo.
	Figure 15 – Data Session Termination Rate of the file transfer service, by type of urban area in the Alentejo.
	With regard to Data Transfer Speed, Vodafone has the best performances, with average rates of 34.10 Mbps and 14.97 Mbps for download and upload respectively, with statistically significant differences compared to the other operators (Figure 16 and App...
	Figure 16 – Data Transfer Speed of the file transfer service, by operator in the Alentejo.
	The types of urban area also have different levels and great variability in terms of Data Transfer Speed. The best performances are found in predominantly urban areas, with average data transfer rates of 28.62 Mbps and 12.93 Mbps for download and uplo...
	Figure 17 – Data Transfer Speed of file transfer service, by type of urban area in the Alentejo.
	5.4 Internet Browsing Service in the Alentejo

	Vodafone has the best performance regarding Internet Browsing Data Termination Ratio indicator, registering average success rates in establishing and maintaining data sessions of over 97%, with statistically significant differences compared to the oth...
	Figure 18 – Data Session Termination Rate of the internet browsing service, by operator in the Alentejo.
	Figure 19 – Data Session Termination Rate of the internet browsing service, by type of urban area in the Alentejo.
	For the Duration of Web Page Transfer indicator, Vodafone registers the best performances, with average durations of 6.8 and 5.9 seconds, for the transfer of the referring web page and the public web page respectively, with statistically significant d...
	Figure 20 – Duration of Web Page Transfer of the internet browsing service, by operator in the Alentejo.
	The predominantly urban areas had the best performances for the Duration of Website Transfer indicator, both for transferring the referring website and the public website, with statistically significant differences compared to the other types of urban...
	Figure 21 – Duration of Web Page Transfer of the internet browsing service, by type of urban area in the Alentejo.
	5.5 YouTube Video Streaming service in the Alentejo

	Vodafone has the best performances in all quality indicators analysed for the evaluation of the youtube video streaming service, showing statistically significant differences for the other two operators (Figure 22, Figure 24, Figure 26, Figure 28, Fig...
	In general, better performances for this service can be found in predominantly urban areas. In the case of Time until viewing, Video Resolution and Video Quality, the results recorded are statistically different from those recorded in the other types ...
	Figure 22 – Data Session Termination Rate of the YouTube video streaming service, by operator in the Alentejo.
	Figure 23 – Data Session Termination Rate of the YouTube video streaming service by type of urban area in the Alentejo.
	For the Data Session Termination Rate and Time until viewing indicators, the results registered by MEO and NOS do not show statistically significant differences between each other (Figure 22, Figure 24 and Appendix 3).
	Figure 24 – Time until viewing of the YouTube video streaming service, by operator in the Alentejo.
	Figure 25 – Time until viewing of the YouTube video streaming service by type of urban area in the Alentejo.
	For the Duration of Interruptions, Video Resolution and Video Quality, MEO records the second best provision, showing statistically significant differences for the performance shown by NOS (Figure 26, Figure 28, Figure 30 and Appendix 3).
	Figure 26 – Duration of Interruptions of the YouTube video streaming service, by operator in the Alentejo.
	Figure 27 – Duration of Interruptions of the YouTube video streaming service by type of urban area in the Alentejo.
	Figure 28 – Video Resolution of the YouTube video streaming service by operator in the Alentejo.
	Figure 29 – Video Resolution of the YouTube video streaming service by type of urban area in the Alentejo.
	Figure 30 – Video Quality of the YouTube video streaming service by operator in the Alentejo.
	Figure 31 – Video Quality of the YouTube video streaming service by type of urban area in the Alentejo.
	5.6 Data transmission latency in the Alentejo

	Vodafone registers the best levels of latency, with an average data transmission delay of 23 milliseconds, showing statistically significant differences compared to the other two operators (Figure 33 and Appendix 3). MEO and NOS have average data tran...
	The Latency indicator varies greatly, having obtained records with minimum values of 10 milliseconds for Vodafone, and 13 milliseconds for MEO and NOS, while the maximum values registered are 344 milliseconds for Vodafone, 907 milliseconds for MEO, an...
	Comparing the measurements made in the different types of urban areas, it was found that in the predominantly urban areas the latency levels recorded are more suitable to the functioning of data services. However this level of break down does not allo...
	Figure 32 – Data Session Termination Rate, latency of data transmission, by operator and type of urban area in Alentejo.
	Figure 33 – Latency, data transmission latency, by operator in the Alentejo.
	Figure 34 – Latency, latency of data transmission, by type of urban area in the Alentejo.
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