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QUALITY OF SERVICE FINDINGS FOR MOBILE VOICE TELEPHONE AND DATA SERVICES IN UGANDA

1. BACKGROUND

The Uganda Communications Commission (UCC) is committed to ensuring that you, the
consumer, receive reliable and quality communications services. As part of our mandate under the
Uganda Communications Act 2013, we work to protect your interests while supporting operators
to improve the quality of communication services.

Between August and September 2024, UCC carried out assessments of mobile voice and data
services in different towns across Uganda. This exercise involved visiting and taking network
measurements in key locations such as commercial business areas, health centers, district
headquarters, schools, and residential areas to understand how consumers experience these
services in real-life situations.

Our tests were conducted during peak hours—when most people are using their phones—to

ii. Latency (Response Time): Latency measures the time it takes for data to travel from the user’s device to the server and back,
impacting real-time applications such as video calls and online gaming. Low latency is critical for responsive data services,
making it a valuable metric for evaluating the quality of data connections, especially for real-time applications such as

gaming and video calls.

iii. Packet Loss (Lost Data): Packet loss is a crucial metric for evaluating network reliability, as it reflects the percentage of data
packets that fail to reach their destination. Lower packet loss values ensure smoother communication and a better quality of
experience for real-time services such as voice calls, video streaming, and gaming.

Table 1 and 2 below provide a summary of the voice and data performance for each operator against specific service Key

Performance Indicators (KPIs).

Table 1: Voice performance across the 30 towns, with each operator's compliance on voice KPIs targets of CSSR (>/=95%), BCR (</

Town Airtel Airtel Airtel B700'BL LN ALY UTel UTeL UTel | Lycamobil Lycamobile Lycamobile
CSSR BCR DCR [t} 31:{e(;J0rle(:§ CSSR BCR DCR | e CSSR BCR DCR
Kamuli |96.0%|3.9%| 0.1% |99.8%|0.0%| 0.0%|99.0%0.0%| 0.45 | Limited | Limited | Limited
Coverage | Coverage | Coverage
Mayuge|99.2%|0.8% | 0.0% [99.7%(0.3%|0.4% |97.6%|1.4%|12.6%| 75.3% 1.5% 0.0%

Table 2: Data performance across the 30 towns for each operator, focusing on Data KPls

Airtel . MTN \iI\'B Lycamobile . .
Town HTTP DL L:t'::c' HTTP DL L::::c P8 HTTP DL Lyf:g:f"e :‘;cci:':&' :
Throughput Y Throughput 48 INTETM Throughput Y
Mubende [17.5Mbps [57.2ms [14.2% [16.6 Mbps |51.3ms [1.1% [3.8 Mbps [86.6 ms |8.7%
Kyenjojo [12.5Mbps [56.1 ms [3.2% |12.3 Mbps [63.8 ms [2.6% |7.9 Mbps |63.6 ms |5.5%
Isingiro 11.5Mbps [78.6ms |30%  [14.7 Mbps |92.5ms |11.7% | 6.1 Mbps [137.7 ms [19.1%

capture how well networks perform during busy times. —29%) and DCR (</=2% Airtel . Airtel MTN LI Lycamobile . .
The services of the following operators were assessed: Uganda Telecommunications Corporation Jan (< ) Town HTTP DL LAtm; : CEGE  HTTP DL L“:ITN Packet [ jui o]k Ly:atrrloblle Il;ycirrloflle 4. TREND ANALYSIS
timitej (uTCL) operating asbl.Jltell MTN Uganda Limited, Airtel Uganda Limited, and Tangerine B Airtel Airtel Airtel ITUXENTIINITIN] UTel UTel UTel [lycamobile Lycamobile Lycamobile L T et PP B Throughput | ) | Loss Ridcir st hatitsd  Table 3 and 4 prclalvide a year-]?n-yeéa\g;;a'yszisb gf key (ﬁuality of Service <O|oS> parameters for both voice and data
imited operating as Lycamobile. CSSR BCR DCR K& 3 :T« - BF« 8 CSSR BCR DCR CSSR BCR DCR 0 0 0 services across all operators from to 4. Each parameter was selected based on its importance to user
This publication provides a snapshot of the Quality of Service (QoS) consumers experienced in Kampala RECEIESREERI e g 11-0 Mbps) 83.2.ms || 2.5% (SSIHIDRs] 8 =iolns iRk experience and its direct impact on network quality perception.
thirty (30) sampled towns during this measurement period. Kampala| 98.6% | 0.3% | 0.3% | 99.0% | 0.1% | 0.0% [98.4%| 0.0% | 1.8% 90.9% 0.0% 0.9% ] Table 3: Trends for voice service KPIs—CSSR and DCR-across all operators.
The results reflect the performance in those specific areas at the time the measurements were Wakiso 10.6 Mbps | 73.5 ms| 1.5% [12.4 Mbps|43.8 ms | 1.4% |4.7 Mbps | 59.7 ms | 12.3%
taken and may not fully represent the experience in other locations or the general network Wakiso [99.1%|0.5% | 0.3% |98.8%| 0.3% | 0.5% [98.4%| 0.3% |1.3%| 75.1% 0.2% 0.4% Metric 2022 2023 2024 Trend
performance overall. Mukono | 9.5 Mbps |76.0ms| 1.8% | 9.8 Mbps | 79.7 ms | 6.7% |4.5 Mbps| 54.9ms | 8.6% MTN CSSR Compliance e o e Improving
2. INTERPRETATION Mukono | 97.9% | 1.4% | 0.2% [99.3%| 0.7% | 0.0% [99.8%| 0.2% |2.1%| 91.8% 1.8% 0.2% MTN DCR Compliance e N T improving
The Commission targets for Voice QoS are informed by the QoS regulations of 2019, as indicated ) Mityana 9.9 Mbps |62.1 ms| 23.5% | 16.3 Mbps| 51.3 ms | 49.1% | 4.1 Mbps | 58.7ms | 36.8% Airtel CSSR Compliance 97% 98% 99% Improvin
below. Mityana [99.3% | 0.0% | 0.7% | 98.9% | 0.2% | 0.2% |96.1%| 1.0% |2.9%| 88.0% 1.5% 0.7% P 2 > 2 P g
—r 92.7 Lira 16.9 Mbps |61.6 ms| 11.4% |19.6 Mbps| 53.7 ms | 1.6% |3.7 Mbps| 70.1ms | 11.4% | |t 0.-8% 0.-8% 0-2% Improving
SN KPIs Definition Target Luwero | 98.7% 0.9% | 0.3% | 98.6% | 0.9% |0.1% | “o" | 2.6% |4.8%| 58.3% 5.4% 0.4% UTeL CSSR Compliance 98% 98% 98% Consistent
(<]
1| Blocked Call Rate (BCR Maximum proportion of call attempts <29, Arua 17.8 Mbps [ 77.9 ms | 31.6% |20.0 Mbps| 61.1 ms | 8.1% |5.8 Mbps |137.0 ms| 75.1% UTeL DCR Compliance 2.0% 2.5% 3.3% Declining
: ocked Call Rate ( ) on the network blocked =<7 Masaka |99.3%|0.0% | 0.3% | 98.5% | 1.1% | 0.0% |99.7%| 0.6% |2.1%| 66.5% 1.4% 0.7% Lycamobile CSSR Compliance 65% 88% 69% Declining
. . Rukungiri |11.2 Mbps |70.3 ms|33.9% | 16.6Mbps | 53.6 ms | 4.7% | OMbps |224.3 ms| 98.5% Lycamobile DCR Compliance 0.1% 0.2% 0.5% Consistent
2. | Dropped Call Rate (DCR) | [t Proporion of calls on the <2% Gulu | 96.2%(3.0%| 0.0% [99.3% | 0.1% |0.3% |98.1%| 0.5% | 1.3%| 53.5% 0.8% 0.5% & ! :
- — = . % o ® . .
Proportion of call attempts with an Kitgum | 98.4% | 1.2% | 0.0% | 98.5% | 0.8% | 0.2% [97.8%| 1.8% | 0.5% Clelted Clelted Clelted Soroti 26.7 Mbps |[54.6 ms| 1.1% | 14.6Mbps | 58.6 ms | 0.9% |6.5 Mbps|108.9 ms| 3.4% Table 4: Trends for data service KPls
Call Setup Success Rate indication of call connection (alerting, overage overage overage | Parameters Average HTTP Download Speeds| Avg. Latency (ms) Avg. Packet loss (%)
L. 0, [s) 0,
3| (CssR) busy tane or announcement) within 12 | 295% Arua  |98.8% | 1.1%| 0.0% |99.0%| 0.6% |0.1%|98.0%| 1.6% [1.5%| 43.0% | 3.0% 0.9% fororo  123.6 Mbps 669 ms 1.75% 163 Mbps| 92ms | 3% |6.1Mbps) 77.1ms | 14% | | _____ Mbps
seconds from the instant the user P 2022 2023 2024 2022 2023 2024 2023 2024
3. SUMMARY OF THE FINDINGS . ol 17%| 1.19 9 9 9 %! 0.8% |0g%| Limited | Limited | Limited Gulu 21.7 Mbps | 76.2 ms| 8.4% |14.1 Mbps| 52 ms | 6.8% [5.4 Mbps| 61.7ms | 18.9% | | MIN 92 | 102 16.3 62 55 69 14 78
Kotido |96.9%|1.7% | 1.1% |97.4% | 1.8% | 0.5% |97.9%| 0.8% [ 0.8% e | G | (G
a. Voice Performance . . J . . J . . J 4.8 5.7 53 67 90 84 — L

A good quality call is characterized by a quick and successful setup, stable connection and Yumbe [99.1%|0.5% | 0.0% [99.9% | 0.0% |0.1% [95.6%| 4.2% | 0.7% C';:c‘el::ge Clgclel::ge C':\';:::ge Mbale 24.3 Mbps [66.9 ms| 1.7% |15.8 Mbps|92.0 ms | 3.0% (6.1 Mbps| 77.1 ms 1.4%

clear audio with no premature disconnection or quality issues. 5. CONCLUSION

A high-quality call, from setup to completion, can be assessed using key metrics such as Call Masindi | 97.4% | 2.6% | 0.0% | 99.8% | 0.2% | 0.0% | 99.5% | 0.0% | 0.0% 98.3% 0.0% 0.2% Kasese 16.4 Mbps [60.6 ms| 2.3% [19.3 Mbps|51.8 ms| 1.8% | 7.3 Mbps [67.91 ms 3% The quality gf service (QoS) expe.rienf:ed by mobile network users can vary significantly across locations and over

St Socess ae (C55), Hlocked Cl e (5, and Dropped Cl e (OCH)

Hoi 98.2% | 1.8% | 1.7% | 99.8% .09 .39 49 .59 79 99.29 .09 .39 9 9 9 S . ; 3 ! ! '

i. Call Setup Success Rate (CSSR): This reflects how reliably someone can make a call when oima 820 ik 0 8% | 0.0% | 0.3% EEESCHE L 7% 0.0% 0.3% Fort Portal | 14.7 Mbps | 67.9 ms | 20.3% | 16.6 Mbps 49.48 ms| 3% | 3.8 Mbps| 55.6 ms 4.2% devices—can impact service performance.
they dial a number. It measures the network’s accessibility and ability to establish a call Fort o o o o o o o o o o o From the findings, it is evident that network coverage, particularly the presence of black spots (geographical areas
successfully without issues such as failed attempts or "call failed" messages. A high CSSR Portal 98.7% | 1.3% | 0.1% | 98.7% | 1.0% | 0.3% | 98.9% | 0.5% | 2.2% 83.0% 0.0% 0.0% Hoima 15.8 Mbps [58.6 ms [8.9% |15.7 Mbps |85.9 ms [1.6% |7.6 Mbps [84.5ms |8% with weak or no signal), remains a critical issue affecting quality of service. Black spots are primarily caused by:
iZSm—;k(;O;%C)arﬁe:;stﬁzeljrtsinexingen;ztisve:;nrizszscgizsat& ;heur;leiiwg][i\;vh:::r\]fzthey need - ) - - - ) : . . ] : - 1. Physical obstructions, such as buildings, trees, and geographical terrain, including valleys and hillsides.

' 9 P P quality P : Mubende 99.0% | 1.0% | 0.4% [100.0%| 0.0% | 0.0% |98.0% | 1.2% | 1.4% 75.9% 0.0% 0.3% Mbarara  |13.6 Mbps [68.6 ms |17.2% [13.3Mbps |92.7 ms [5.9% [5.2Mbps [63.6ms [2% 2. Areas that are out of the coverage footprint and, as such, require investment in network infrastructure.

ii. Blocked Call Rate (BCR): This reflects how often calls fail to connect, reflecting the 3. The placement of towers or masts and the resulting distance from users, which impacts signal strength.
network's accessibility. A low BCR (2% - 0%) ensures that calls are rarely blocked, indicating Kasese | 98.8% | 1.0% | 0.0% | 99.4% | 02% | 0.1% | 98.4% | 1.2% | 2.2% 96.1% 0.3% 0.1% o o o 4. Dense concrete and metallic building materials hinder signal penetration and affect indoor coverage.
suflﬁc(ijent networkk capacity andl availjbility. |P00r BChR can ;QSUH from several factors, Masaka LT Ml L 154 Mbpsiis2 msjo-87% ISR BRSTEAUEI (= e To address these challenges, operators have been mandated to roll out their networks to cover 90% of Uganda’s
including network congestion, limited signal strength, or infrastructure gaps in certain - o o o o o o o o o o o o geographical area within five years of being licensed. Furthermore, in 2023, the Commission allocated additional
areas, such as insufficient tower coverage or interference. Kyenjojo [192:0%§0:7% 110-1%| 99.6% | 0.2% | 0.1% [ NI 1z Bz 5% Ntungamo (9.9 Mbps  [57.9 ms [8.4% |14.0 Mbps |60.4 ms |0.8 5.3 Mbps (84 ms 13.6% spectrum to operators, specifically to enhance network performance and improve service quality for users.

iii. Dropped Call Rate (DCR): This represents the frequency of calls that disconnect Mb 97 5% 12.3% | 0.3% | 99.9% | 01% | 0.0% |98.6% | 0.5% | 1.8% 89.0% 0.9 0.1% While the limitati d chall ¢ wirel hnol I und d.the € o o
unexpectedly after being successfully established, reflecting the network's retainability of arara DO || ZoI0 | WedE o/ L€ ke Wze D78 | UeD7e || ei7e AL ot/ & ke ile the limitations and challenges ot wireless technology are well understood, the Commission is committed to
ongoFi)ng callz. A low D(?R indicates); stable and consistengt communication experier):ce, Kabale 9.3Mbps 166.8 ms [20.4% |16.5Mbps |51.8 ms |1.5% |4.6 Mbps 56.3ms 10.3% bridging the exis.ting gaps and ensuring consistent improvements in consumer experience. This includes worki.ng
where calls are maintained without interruptions. Poor DCR can result from issues such as Isingiro | 99.4% | 0.6% | 0.3% | 99.9% | 0.1% | 0.1% |94.8%| 5.2% |9.1% 88.7% 1.4% 2.99% Limited |Limited |Limited colla‘boratlvely with operators to address coverage issues, empower consumers with tlhe ability to choose service
weak signal strength, signal interference from other radio transmitters, and handover Kisoro 11.9 Mbps [102.6 ms|12.7% |15.0 Mbps [58.7 ms |7.8% Coverage |Coverage |Coverage providers and ensure access to modern, reliable, and high-quality communication services.
failures between network cells during mobility.

J y Kabale | 99.5% | 0.4% | 0.0% | 99.4% | 0.5% | 0.2% |99.1%| 0.4% |3.2%| 79.1% 0.4% 0.1% Masindi 1193 Mb 471 N - e 567 13%, Ry o These efforts align with Uganda's vision of achieving an ICT-driven, knowledgeable, and productive society.
asindi . ps A ms [|1.2% . ps .7 ms 2% |6. ps ms I%
b. Data Performance
. . . . . . . Ntunga [o) o) [o) [¢) [o) o) o) [¢) o)

AQOOd quality data session al‘lows smooth W?b browsing, email use, social med|a messaging, mo 99.2% | 0.8% | 0.2% | 99.5% | 0.1% | 0.1% | 97.1% | 2.6% | 4.8% 69.5% 0.3% 0.9% o o o For QoS-related complaints, please contact your network service provider. If the complaint remains unresolved,

video calls, and streaming, without interruptions and some of the key metrics that nurture a RuK - 1.3 Luwero 9.5Mbps  |57ms  |23.9% |18.0Mbps |54.8ms |21.6% (5.3 Mbps (91.2ms |45.4% you can reach the Commission through our tollfree line 0800 222 777 for assistance.

good data service experience include throughput, latency and packet loss. RUKUNGIM 99 29 | 0.6% | 05% | 99.4% | 0.3% | 0.1% | 97.4% | 2.1% ‘V. 93.7% 0.3% 2.7% imited |Umited ILimited

i o , o o, |Limite imite imite . .

i. Data Throughput/ Speed means the amount of (number of data packets) that gets 22.7 Kotido 8.9Mbps  [96.7ms |20.1% |22 Mbps  |79.1ms |15.8% Coverage [Coverage [Coverage Execu“‘.’e D,IreCtor ..
transferred from one point on the network to another in a given amount of time. It is Kisoro 99.9% | 0.1% | 0.1% | 97.4% | 1.9% | 0.0% | 85.9% |11.7% ‘V. 67.2% 5.0% 0.3% — — — Uganda Communications Commission
measured in bits per second (bps) in two directions. - Kitgum  [16.6 Mbps [84.22 ms|26.4% [15.6 Mbps [122.2 ms |14.8% |Limited |Limited ~[Limited UCC House, Plot 42-44 Spring Road, Bugolobi

*  Download from web server to user device, and Mbale | 99.3% | 0.1% | 0.3% | 99.7% | 0.2% | 0.2% | 98.4%| 0.0% | 1.2% | 93.9% 0.0% 0.1% Coverage |Coverage |Coverage P. O. Box 7376, KAMPALA

° Up|oad from user device to web server. Yumbe 24.8 Mbps 93.6ms 123.2% [19.2 Mbps 763 ms 113% Limited Limited Limited Tel: +256'31'2339000; or +256'41 '4339000,
As a primary indicator of data service quality, download speed affects the performance of Tororo | 982% | 1.0% | 0.0% | 993% | 04% | 0.0% |98.6% | 02% | 0.6% 96.9% 0.1% 0.2% ' ' ' ' . Coverage |Coverage |Coverage Fax: +256-41-4348832, Toll Free: 0800 222 777
data-intensive applications, such as streaming, browsing, and file downloads, viewing . . ., |Limited |Limited |Limited E-mail: ucc@ucc.co.ug Website: www.ucc.co.ug, Twitter: @UCC_Official
statuses. Higher download speeds correlate with a better user experience, making this o Kamuli 9.9Mbps  |64.4ms 41.2% |24.1 Mbps |59.5ms |15.0% e o | Eer s e s e
metric essential for benchmarking data performance. Jinja 99.9% | 0.1% | 0.0% | 99.4% | 0.3% | 0.1% | 99.3%| 0.1% | 0.7% | 83.8% 0.0% 0.0% 9 9 9

Mayuge  |20.Mbps |70.1 ms |2.2% |20.5 Mbps [66.0 ms [9.5% |4.9 Mbps |74.6 ms |10.5%
Soroti 99.9% | 0.1% | 0.0% | 99.9% | 0.1% | 0.0% | 97.0% | 2.0% | 0.3% 59.8% 1.4% 0.1%




