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	Summary: 

	This contribution provides calculations of the world’s total population per time zone and the proportion of the population that is active, i.e. awake during a given hour, for example the busy hour. 

	Proposal:

	To include this study and apply its results in the respective sections of the draft ECC report on 6 GHz RLAN.



	Background:

	SE45 studies the conditions of compatibility with incumbent services for RLANs deployed in the band 5925 MHz – 6425 MHz. This document is submitted to SE45 in response to contribution SE45(18)071 “Preliminary results for sharing studies between RLANs and FSS”.
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Busy Hour Time zoneconsiderations
In contribution SE45(18)071R1 [1] a “Time zone adjustment factor” was proposed, the reasoning being that when a busy hour population is distributed over a large geographical area, the proportion of active inhabitants will vary over the different time zones. 
In this document [1], it is assumed that in time zones UTC to UTC+3 the entire population is active, in the UTC+4 zone 70% are active, in the UTC+5 and UTC+6 zones 50% of the population are active, and in zones UTC+7 to UTC+12 10% of the population are active. 
In the contribution it is acknowledged that that countries belonging to a time zone are not considered independently, but the adjustment factor is applied by longitude interval, with each time zone being 15° (longitude) wide. The result of this calculation is shown in Table 1.
[bookmark: _Ref524019409]Table 1: Total and ”active” population per time zone as presented in SE45(18)071[footnoteRef:2] [2:  The original table did not include totals.] 

	Continent

	Population

	Population with TZ adjustment factor

	Africa
	1.522.250.000
	1.521.133.027

	Asia
	4.799.910.000
	1.562.689.523

	Europe
	742.544.000
	715.780.431

	Oceania
	45.075.000
	4.416.116

	North and Central America
	623.246.000
	230.612.386

	South America
	452.588.000
	347.825.348

	Total
	8.185.613.000
	4.382.456.831



Considering that the busy hour generally starts at 8 p.m. the assumptions on population activity made above are not consistent with typical human activity patterns.  In [2] it was shown that transitions between active and non-active times are not as smooth as assumed above but rather steep (see Figure 1).

[bookmark: _Ref404867730]Figure 1: Sleep: Daily rhythm of persons aged 20 to 74 on weekdays [2]
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While activity patterns vary between countries this variation is essentially limited to the hour that people wake up and go to bed. These hours vary only by up to one hour, not only within Europe (as shown above) but globally (see Figure 2).
[bookmark: _Ref524022416]Figure 2: Wake and bed times in 20 surveyed countries [3]
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Based on the above information we calculated the number of persons that are active globally at the time of the busy hour in a specific time zone. As reference zone and time we chose UTC and 8 p.m.
It must be noted that ”active” here does not mean that people are actively using RLAN or the Internet but simply that they are not sleeping.
As first step we determined the global population distribution by time zone.
Population distribution by time zone
Methodology
A list of the world’s countries and the corresponding time zone information was obtained from [4]. There are, however, several countries representing a considerable share of the world’s population that span several time zones. These are: Australia, Brazil, Canada, Democratic Republic of the Congo, France, Indonesia, Kazakhstan, Kiribati, Mexico, Federated States of Micronesia, Russia, and the United States of America.
Owing to its overseas territories, France is the country with the largest number of time zones. As the majority of the countries population is concentrated in the UTC+1 zone, the other territories have not been considered in this calculation.
For all other multi-time zone countries with the exception of Micronesia and Kiribati detailed information on population distribution per time zone was collected from a variety of sources [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18]. The two aforementioned countries which both span two time zones were placed in the UTC+11 and UTC+12 zones, resp. The resulting error is negligible; overall, more than 99.9% of the global population have been accounted for in their actual time zones. 
The total and active population figures shown below were calculated for the year 2025, based on the latest available forecasts provided by the United Nations [19]. The following modfications of the UN source data were made:
· EU Member State Cyprus was moved from the ’Asia’ to the ’Europe’ category
· The population of Russia in time zones UTC+6 and beyond was moved from the ’Europe’ to the ’Asia’ category
The active share of the population for each hour of the day was derived from [2] and applied to the populations in the various time zones. As stated above UTC was chosen as reference time zone and  08:00 p.m. as the reference local time.
The resulting values for total and active populations per time zone are presented in Table 2.
[bookmark: _Ref524038015]Table 2: Total and active population per time zone
	[bookmark: RANGE!B5:C36]Time zone
	Population
	Active share of population
	Active (awake) population

	UTC
	304.449.308
	93%
	299.284

	UTC+01:00
	898.136.074
	99%
	1.627.048

	UTC+02:00
	607.728.530
	99%
	611.201

	UTC+03:00
	666.518.917
	99%
	63.698.298

	UTC+03:30
	86.729.781
	99%
	43.702.234

	UTC+04:00
	43.615.175
	99%
	274.160.472

	UTC+05:00
	310.916.346
	99%
	313.713.549

	UTC+05:30
	1.473.178.946
	99%
	76.654.320

	UTC+05:45
	31.813.598
	99%
	72.788.968

	UTC+06:00
	204.262.928
	99%
	542.937

	UTC+06:30
	57.001.494
	99%
	257.645.287

	UTC+07:00
	435.985.694
	99%
	3.054

	UTC+08:00
	1.686.163.103
	99%
	595.835

	UTC+09:00
	212.898.187
	99%
	301.404.815

	UTC+09:30
	2.150.802
	95%
	853.229.271

	UTC+10:00
	35.652.955
	80%
	486.182.824

	UTC+11:00
	1.357.748
	35%
	233.281.621

	UTC+12:00
	6.407.310
	20%
	17.345.956

	UTC-01:00
	601.854
	17%
	7.414.580

	UTC-02:00
	3.085
	10%
	31.091.635

	UTC-03:00
	260.247.765
	3%
	44.195.368

	UTC-03:30
	548.421
	2%
	636.272

	UTC-04:00
	73.524.210
	2%
	4.085.259

	UTC-04:30
	77.428.606
	2%
	1.140.030

	UTC-05:00
	316.882.373
	2%
	8.719.714

	UTC-06:00
	276.929.769
	4%
	67.446.524

	UTC-07:00
	44.143.670
	10%
	21.289.819

	UTC-08:00
	64.341.715
	17%
	365.636

	UTC-09:00
	617.375
	40%
	14.261.182

	UTC-10:00
	1.643.483
	70%
	950.423

	UTC-11:00
	321.811
	82%
	5.253.994

	Total
	8.182.201.033
	39%
	3.204.337.410

	[bookmark: RANGE!J5:Q36]Time zone
	Total population
	Active share of population
	Active (awake) population

	UTC-11:00
	321.811
	93%
	299.284

	UTC-10:00
	1.643.483
	99%
	1.627.048

	UTC-09:00
	617.375
	99%
	611.201

	UTC-08:00
	64.341.715
	99%
	63.698.298

	UTC-07:00
	44.143.670
	99%
	43.702.234

	UTC-06:00
	276.929.769
	99%
	274.160.472

	UTC-05:00
	316.882.373
	99%
	313.713.549

	UTC-04:30
	77.428.606
	99%
	76.654.320

	UTC-04:00
	73.524.210
	99%
	72.788.968

	UTC-03:30
	548.421
	99%
	542.937

	UTC-03:00
	260.247.765
	99%
	257.645.287

	UTC-02:00
	3.085
	99%
	3.054

	UTC-01:00
	601.854
	99%
	595.835

	UTC
	304.449.308
	99%
	301.404.815

	UTC+01:00
	898.136.074
	95%
	853.229.271

	UTC+02:00
	607.728.530
	80%
	486.182.824

	UTC+03:00
	666.518.917
	35%
	233.281.621

	UTC+03:30
	86.729.781
	20%
	17.345.956

	UTC+04:00
	43.615.175
	17%
	7.414.580

	UTC+05:00
	310.916.346
	10%
	31.091.635

	UTC+05:30
	1.473.178.946
	3%
	44.195.368

	UTC+05:45
	31.813.598
	2%
	636.272

	UTC+06:00
	204.262.928
	2%
	4.085.259

	UTC+06:30
	57.001.494
	2%
	1.140.030

	UTC+07:00
	435.985.694
	2%
	8.719.714

	UTC+08:00
	1.686.163.103
	4%
	67.446.524

	UTC+09:00
	212.898.187
	10%
	21.289.819

	UTC+09:30
	2.150.802
	17%
	365.636

	UTC+10:00
	35.652.955
	40%
	14.261.182

	UTC+11:00
	1.357.748
	70%
	950.423

	UTC+12:00
	6.407.310
	82%
	5.253.994

	Total
	8.182.201.033
	39%
	3.204.337.410



It shows that at 3.2 billion the resulting number of active persons is approximately 1.2 billion below that calculated in SE45(18)071R1 [1] (see Table 1).
The main difference lies in the considerably lower activity levels in Asia and Africa at the time of the UTC busy hour (see Table 3).
[bookmark: _Ref524038023]Table 3: Total and active population by continent
	Region

	Population 
(2025)
	Active (awake) population

	Africa
	1.517.706.140
	1.123.644.338

	Asia
	4.825.636.804
	403.547.494

	Europe
	721.026.895
	594.889.828

	Latin America
	691.493.304
	684.578.371

	Northern America
	382.428.768
	378.604.480

	Oceania
	43.909.122
	19.072.898

	Grand Total
	8.182.201.033
	3.204.337.410



Globally, the number of active persons reaches its peak of 7.8 billion when the time is 20:00 in the UTC+7 time zone.
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