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Application Case of E.806
The “Shared Network (SN)” is a LTE network with
nationwide coverage in Mexico and wholesale service. It
operates under a Public-Private partnership scheme.
PROMTEL, a federal agency, provides the use of the 700
MHz band and Altan Redes, the private developer,
deploys the network.

The contract includes population 
coverage obligations where minimum 
DL/UL rates must be met. 
According to a deployment calendar 
included in the contract, coverage 
milestones must be verified.

Binding Evaluation: verify compliance 
of the SN obligations, 4 Mbps of 
download and 1 Mbps of upload 
within its coverage area.

Non-Binding evaluation: integral 
evaluation of the coverage, quality and 
competition of the Shared Network
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SIECD (Integral Service for Digital Connectivity Evaluation)

Binding Tests (IFT Methodology) Non Binding Tests

SIECD is a project performed by the IPN for PROMTEL

Sample Size

Peak hour calculation

Measurement campaign

(Quality)

(Coverage)

(Competition)
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SIECD Monitoring System
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ITU-T E.806

• Describes a best practices framework for 
quality of service (QoS) measurement

• Measurement campaigns to monitor QoS
• Characteristics and requirements for monitoring 

systems
• General recommendations for post-processing
• Sampling methodologies used by regulators, 

manufacturers, service providers to monitor 
QoS nationwide
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Evaluation Methodology for Binding Tests

Peak hour 
calculation
(morning and 

evening)

Sample Calculation
(stratification and 

sample size)

Random Selection 
(localities and 
municipalities)

Measurement 
campaign 

(in predetermined 
routes and points)

Post-processing
(native logs)

Compliance 
verification 

IFT* Methodology for Shared Network 
evaluation

Measurement campaigns to monitor 
QoS

General recommendations for post-
processing

Sampling Methodologies to monitor 
QoS nationwide

Characteristics and requirements for 
monitoring systems

ITU-T E.806 Framework
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SIECD Monitoring System for Binding Tests
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Peak hour Calculation

Most recent 
quarter traffic data 
obtained from the 
Altán Operation 
Support System is 
used.

Statistical analysis 
is performed to 
calculate morning 
and evening peak 
hour

Peak hour dashboard
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Sample Calculation
1. Identify the total number of municipalities (𝑛𝑛) in which measurements

must be carried out, based on the following formula

2. Identify the number of municipalities to measure for each stratum (𝑛𝑛𝑖𝑖),

𝑛𝑛 =
(∑ 𝑁𝑁𝑖𝑖𝜎𝜎𝑖𝑖𝐿𝐿

𝑖𝑖=1 )2

𝑁𝑁2𝐷𝐷 + ∑ 𝑁𝑁𝑖𝑖𝜎𝜎𝑖𝑖2𝐿𝐿
𝑖𝑖=1

 

𝑛𝑛𝑖𝑖 = 𝑛𝑛 �
𝑁𝑁𝑖𝑖𝜎𝜎𝑖𝑖

∑ 𝑁𝑁𝑖𝑖𝜎𝜎𝑖𝑖𝐿𝐿
𝑖𝑖=1

�    𝑖𝑖 = 1,2,3 Stratum
Municipalities 

within coverage

Municipalities to run tests

UL DL

Urban 253 2 6

Suburban 308 2 8

Rural 797 3 17

TOTAL 1,358 7 31

Where:
• 𝜎𝜎_𝑖𝑖 standard deviation of the transmission rate in each 

stratum,
• 𝑁𝑁_𝑖𝑖 number of municipalities classified in each stratum,
• 𝑁𝑁 the total number of municipalities covered by the network
• 𝐿𝐿 total number of strata (3)
• 𝐷𝐷 a factor that is calculated from the estimation error bound

3. The following table shows the number of municipalities
by stratum that were evaluated, as well as the total
significant sample that was used during the
measurements.

Stratification: 
The coverage area was divided into municipalities

urban, suburban and rural depending on
its number of inhabitants.
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Random Selection
• Once the number of municipalities has been calculated, the number of measurements to be carried out per municipality is calculated, both

for uplink and downlink, through the following formula.

𝑚𝑚𝑖𝑖 =
𝑧𝑧1−𝛼𝛼 2�

2

𝑎𝑎2 ∙ �𝜎𝜎𝑖𝑖
𝑥𝑥̅𝑖𝑖
�

2
   

• 𝜎𝜎𝑖𝑖 standard deviation of the transmission rate in each stratum
• �̅�𝑥𝑖𝑖 is the mean of the average data transmission rate.
• 𝑎𝑎 is the estimation error (2%)
• 𝑧𝑧1− ⁄𝛼𝛼 2 is the percentile of the standard normal distribution obtained from

the confidence level (95%).

UPLINK DOWNLINK

STRATUM
REQUIRED 

SAMPLES

TOTAL

SAMPLES
STRATUM

REQUIERED 

SAMPLES
TOTAL SAMPLES

Urbano 376 752 Urbano 538 3, 228

Suburbano 251 502 Suburbano 219 1, 752

Rural 179 537 Rural 303 5, 151

Total 1,791 Total 10,131

• The total samples (number of measurements) are the product of the number of samples from each stratum by the number of municipalities
to be measured.

Minimum number of 
samples to obtain 
representativeness at the 
national level
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Measurement Campaign

Additional 
measurements 
are considered to 
have backup 
samples.
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Compliance Verification
• The objective is to determine whether the minimum transmission rates established by the IFT Methodology of 4 Mbps for the

downlink and 1 Mbps for the uplink are met by accepting or rejecting a hypothesis.

Hypothesis Downlink Uplink

Null Hypothesis (H0 ) H0 : 𝒙𝒙𝒔𝒔𝒔𝒔 ≥ 𝟒𝟒 𝑴𝑴𝑴𝑴𝑴𝑴𝒔𝒔 H0 : 𝒙𝒙𝒔𝒔𝒔𝒔 ≥ 𝟏𝟏 𝑴𝑴𝑴𝑴𝑴𝑴𝒔𝒔

Alternative (Ha) Ha : 𝒙𝒙𝒔𝒔𝒔𝒔 < 𝟒𝟒 𝑴𝑴𝑴𝑴𝑴𝑴𝒔𝒔 Ha : 𝒙𝒙𝒔𝒔𝒔𝒔 < 𝟏𝟏 𝑴𝑴𝑴𝑴𝑴𝑴𝒔𝒔
Confidence level

1 - 𝜶𝜶 = 𝟗𝟗𝟓𝟓%

the value of the confidence level is set by the IFT 
methodology

1. Approach of the null and alternative hypothesis. 2. Choice of the confidence level of a hypothesis test
(threshold that allows determining whether the result of
a study can be considered statistically significant or not).

The hypothesis tests carried out allow us to confirm that the
transmission rates for both the downlink and the uplink comply
with the minimum rates established at the national level of 4
Mbps and 1 Mbps respectively.
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Monitoring System for Non-Binding Tests
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SIECD Coverage Dashboard
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SIECD QoS Dashboard
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SIECD Competition Dashboard
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SIECD Demo
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¡Thanks for your attention!
Questions and answers

Contact:
Miguel Sánchez Meraz

Instituto Politécnico Nacional

mmeraz@ipn.mx
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