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Abstract
Starlink, a leading global broadband provider built on a Low-Earth-
Orbit (LEO) satellite network, is rapidly expanding dedicated mobil-
ity plans for land, maritime, and aviation users. While several recent
works have studied various aspects of the Starlink network, the poli-
cies governing how Starlink assigns Points of Presence (PoPs) and
orbital satellites to mobile users remain largely unknown. In this
paper, we present the first country-scale view of Starlink’s PoP and
satellite assignment strategy to mobile users in the US. Through
a 6,100 km cross-country driving campaign from Boston to Los
Angeles in August 2025 covering 7 Starlink PoPs, we curate a mul-
tifaceted dataset spanning TCP throughput, latency, user terminal
telemetry, DNS-based PoP identification, and satellite ephemeris.
We report three key findings. First, PoP-to-user assignment in the
mainland US follows a Voronoi tessellation over available PoP loca-
tions, with principled adjustments for administrative boundaries,
regional IXP capacity, content availability, and maritime support.
Second, PoP-level performance shows substantial regional diver-
sity, with median TCP downlink throughput varying nearly twofold
across PoPs. Third, Starlink V2 and V1 satellite generations are uni-
formly assigned to our terminal, and marginal throughput and
latency differences across the dominant generation–inclination
combinations (V2@43° and V1@53°) indicate that per-beam load
rather than satellite capability governs user-perceived performance.
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1 Introduction
Low-Earth-Orbit (LEO) satellite networks have emerged as a new
paradigm for broadband Internet access, with Starlink leading the
way. Beyond fixed-site use (residential and enterprise), Starlink
actively rolls out dedicated mobility plans for land, maritime, and
aviation users, including Roam for personal use and Priority for
enterprise use [27], reflecting growing demand for broadband con-
nectivity in motion.

This mobility expansion raises new questions that the existing
literature has not yet addressed. Most prior Starlink measurement
work has focused on stationary terminals at fixed locations [4, 12,
14, 22, 24], and as a result fails to capture the policies governing
mobile users. While two Starlink mobility measurement studies
have reported PoP assignments observed along their routes [13, 32],
these observations do not yet form a conclusive pattern, leaving the
underlying assignment strategy unresolved. A recent study [19]
characterizes performance by satellite distance, but does not distin-
guish satellite generations or orbital inclinations. Therefore, several
important policy questions remain unanswered: (1) How does Star-
link assign PoPs to mobile users as they cross regions? (2) How are
satellites of different generations and orbital inclinations scheduled to
users at different latitudes? (3) Do these assignment policies translate
into user-perceived performance differences?

To answer these questions, we conduct a cross-country driving
measurement study of Starlink over 6,100 km from east (Boston)
to west (Los Angeles) in August 2025, covering 20 states in the US.
The route is designed to span 7 Starlink Points of Presence (PoPs)
and latitudes from 34.1°N (Los Angeles) to 44.9°N (Minneapolis) to
observe Starlink’s PoP and satellite assignment strategy to mobile
users. We deploy PoP-proximate virtual machines (VMs) on a best-
effort basis to closely reflect the performance of Starlink’s satellite
access network. We collect a 30-hour multifaceted dataset, covering
TCP downlink (DL) throughput, ICMP round-trip time (RTT) to
our VMs and Starlink’s CGNAT gateway (GW), user terminal (UT)
telemetry, DNS PTR records, and satellite metadata, complemented
by auxiliary datasets on PoP IXP capacity, US regional demograph-
ics, and active Starlink IPv6 prefixes. Using this dataset, we provide
a country-scale view of Starlink’s PoP and satellite assignment
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strategy to mobile users in the US, and a new performance baseline
under mobility in the US at PoP-level granularity. Our key findings
are summarized as follows:
• Starlink PoP assignment in the mainland US follows a Voronoi tes-
sellation pattern based on available PoP locations, with principled
adjustments for administrative boundaries, regional IXP capacity,
content availability, and maritime support.
• Regional performance shows strong diversity at the PoP level,
with a nearly 2× maximum difference of median TCP DL through-
put. This disparity is geographically structured, with the western
PoPs (LAX, SLC, and DEN) and LGA forming the high tier and the
central PoPs (MSP and ORD) plus IAD forming the low tier.
• Both Starlink V2 and V1 satellite generations are uniformly as-
signed to our UT across PoPs, with V2@43° and V1@53° being the
dominant generation–inclination combinations. Satellites at all four
inclinations, including 70° and 97.6°, are observed within 34.1°N to
44.9°N latitudes.

The main contributions of this paper are summarized as follows:
• We present the first country-scale view of Starlink’s PoP and
satellite assignment strategy to mobile users in the US.
• We provide a new Starlink mobility performance baseline in the
US at PoP-level granularity.
• We make our dataset publicly available in [1] to enable further
studies of Starlink infrastructure and regional performance.
Ethics. This study was carried out by PhD students and faculty. All
measurements in this study were conducted in a controlled mini PC
and VMs that we own and operate. They do not involve sensitive
network traffic from other users. As such, no ethical concerns are
considered to arise from this study.

2 Related Work
The research community has extensively measured Starlink, char-
acterizing its network topology [12, 23, 24], PoP and gateway de-
ployment [2–4], satellite constellation [17, 19, 30, 34], geograph-
ical availability [10, 32, 33], and user-perceived performance [9–
11, 13, 14, 16, 18, 22, 32]. Most relevant to ourwork aremeasurement
studies that touch on PoP assignment under mobility or satellite
scheduling. Ghoshal et al. [10] conduct a cross-US driving mea-
surement focusing on cellular and Starlink comparison, without
revealing PoP-level insights. Wang et al. [32] measure the digital
divide in the non-contiguous US through driving, and report PoP
assignments observed in Alaska, Hawaii (Maui), and the western
US. Jang et al. [13] present a first look into Starlink performance on
commercial airlines between the Middle East and Europe, and re-
port the assignment of 5 PoPs along the route. Nevertheless, none of
these studies has formed a conclusive characterization of Starlink’s
PoP assignment policy. As far as satellite scheduling is concerned,
Liu et al. [19] propose a satellite identification technique for sta-
tionary UTs, and characterize performance by satellite distance to
the UT, concluding that the Starlink satellites have different capaci-
ties that affect user-perceived throughput significantly. Our work
differs from the work in [19] in three respects. First, we conduct
measurements under mobility and adopt the satellite identifica-
tion technique optimized for mobile UTs from [34]. Second, the
analysis in [19] does not separate by satellite generation or orbital
inclination, while ours does. Third, we show that, even though

Figure 1: Cross-country driving route from Boston to Los
Angeles, with Starlink PoP locations and co-located measure-
ment VMs. Connection line between PoP and VM denotes
our VM selection strategy for each PoP.

newer-generation satellites have higher per-satellite capacity, user-
perceived performance shows no measurable difference, which we
attribute to Starlink’s per-beam load being the main factor that de-
termines per-user performance. Filling these gaps, we present the
first country-scale view of Starlink’s PoP and satellite assignment
strategy in the US, along with a new mobility performance baseline
at PoP-level granularity.

3 Methodology
3.1 Measurement Testbed
Our testbed consists of a Starlink Gen 3 user terminal (UT) with a
Roam Unlimited subscription plan, and a Beelink MINI S mini PC
(3.6 GHz CPU and 16 GB RAM) connected to the UT via Ethernet.
The dish was mounted on the rooftop of an SUV in a near-flat
configuration with ∼3° tilt angle to maintain an unobstructed field
of view.

To ensure faithful measurements on the Starlink network with
benefits of server-PoP proximity, we deployed 6 VMs across Akamai
Linode and Google Cloud Platform (GCP), selected for geographic
coverage near Starlink PoPs along the route, as shown in Figure 1.
In total, our route covers 7 PoPs from east to west, referred to by
their nearest airport code throughout: New York (LGA), Ashburn
(IAD), Chicago (ORD), Minneapolis (MSP), Denver (DEN), Salt Lake
City (SLC), and Los Angeles (LAX). Within available regions of the
cloud providers, 3 Linode VMs were deployed in Newark (for LGA),
Chicago (for ORD and MSP), and Los Angeles (for LAX), while 3
GCP VMs were deployed in Ashburn (for IAD), Salt Lake City (for
SLC), and Council Bluffs (for DEN). Note that there are two cases
where the VM is not directly co-located with the PoP due to the
limited region availability: the Linode VM in Chicago (∼570 km
from MSP) serves the MSP PoP, and the GCP VM in Council Bluffs
(∼790 km from DEN) serves the DEN PoP, which are visualized as
the two long curved lines in Figure 1.

3.2 Measurements
To characterize the network performance of Starlink perceived
by mobile users, we conducted TCP DL and ICMP ping tests in a
round-robin manner throughout the drive in August 2025. In ad-
dition, to measure the actual latency of Starlink’s satellite access
network, we conducted concurrent ICMP ping tests to the Star-
link CGNAT gateway of the connected PoP along with the above
measurements. Moreover, we performed continuous data collection
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including Starlink UT telemetry, DNS PTR records from UT’s public
IPs, satellite ephemeris with Two-Line Element (TLE) data [6], and
GNSS locations from an external GPS antenna.
Throughput/Latency.Wemeasured TCP DL throughput over 120-
second intervals with a 500 ms reporting interval from the mini PC
through the Starlink UT to VMs using Nuttcp. We employed BBR
(Bottleneck Bandwidth and Round-trip propagation time), reflecting
the common cases of real-world network traffic. All servers were
configured with 4 Gbps egress bandwidth and a 450 MB network
buffer. For latency, we measured both round-trip time (RTT) to
VMs at a 200 ms interval (E2E RTT) and to the Starlink CGNAT
gateway (100.64.0.1) at a 10 ms interval (GW RTT) using ICMP
ping following [24].
Starlink Public IP and Associated PoP. We recorded the public
IPv4 and IPv6 addresses of the mini PC every 30 s and resolved the
corresponding PTR records to identify the associated PoP. At the
time of ourmeasurements, Starlink customers’ PTR records encoded
the PoP identity in the format of customer.<pop>.pop.starlinkisp.net.
Since late October 2025, Starlink has transitioned from DNS-based
PoP identification to publishing GeoIP-to-PoP mappings at https:
//geoip.starlinkisp.net/pops.csv, driven by the rapid expansion of its
network infrastructure, frequent reassignment of IP blocks across
PoPs, and the difficulty of ensuring consistent DNS record prop-
agation across the DNS resolver hierarchy. In this paper, we rely
on PTR records captured during the measurement campaign rather
than retrospective lookups, as pops.csv was not yet available at
the time of our measurements and GeoIP-to-PoP mappings for the
recorded public IP addresses may have since changed.
Dish Telemetry and Satellite Information. Starlink UT exposes
a gRPC interface at 192.168.100.1:9200 that provides access to
various telemetry and diagnostic data, such as dish orientation,
GNSS location of various sources, and obstructionmaps.We utilized
the open-source grpcurl tool and custom Python scripts based on
the starlink-grpc-tools library [28] to continuously record the
UT’s tilt, boresight azimuth and elevation angles, longitude, latitude
and obstruction maps. We downloaded Starlink satellite TLE data
from Celestrak [6] at the time of our measurements, and applied
the methodology from [34] to identify the serving Starlink satellites
with their NORAD IDs.1
Auxiliary Datasets. For Starlink PoP IXP capacity, we use the
snapshot of Starlink’s PeeringDB data as of August 2025. For active
IPv6 /56 prefixes in the US, we use the snapshot of Starlink’s IPv6
measurement dataset as of August 2025 from [15]. Both results
are summarized in Table 1, where PoPs are ordered by total IXP
capacity, then by active /56 share, and highlighted rows mark PoPs
we analyze in Section 4.1. For regional population density in the
US, we use the US Census data as of 2024 [5].

4 PoP-to-User Assignment in the US
In this section, we report key findings on Starlink’s PoP-to-user as-
signment strategies based on our driving measurement campaigns,
as well as the regional performance diversity across the 7 Starlink
PoPs in the US.

1A NORAD ID is a unique sequential integer assigned to every object launched into
Earth orbit.

4.1 Voronoi-based Assignment Strategy with
Principled Adjustments

Figure 2 plots the GPS-tagged time-series data of PoP codes iden-
tified from DNS PTR records of UT’s public IPs along the driving
route. On the north route (our primary campaign), the segments
associated with each PoP form non-overlapping spans at serving-
area boundaries, revealing a clear partition pattern in Starlink’s US
PoP coverage. To characterize this pattern, we overlay a Voronoi
diagram built from the 13 known Starlink PoP locations (as of Au-
gust 2025) and clipped to the US landmass. The route data track the
Voronoi borders closely: the cut-offs between LGA, IAD, and ORD,
and between DEN, SLC, and LAX, all fall on the corresponding
Voronoi edges. Further investigation shows that this alignment sup-
ports prior community speculation that Starlink partitions serving
regions using Uber’s H3 [20, 25], a hexagonal hierarchical geospa-
tial indexing system [31], evidenced by the close match between
the hexagonal partition on Starlink’s availability map [29] and an
H3 resolution-5 simulation [20]. Because H3 generates its cells via
Voronoi tessellation by construction, a PoP-level Voronoi partition
is the expected outcome.

Interestingly, the same route data expose deviations where Star-
link departs from the Voronoi partition. To the best of our knowl-
edge, these deviations have not been previously documented. For
instance, Iowa and Nebraska sit in a region where the surrounding
PoPs (MSP, ORD, and DEN) are widely separated. Here, the serving
boundaries between MSP, ORD, and DEN diverge from the Voronoi
borders: the DEN–ORD cut-off falls near the Iowa–Nebraska state
line, suggesting that the serving boundary instead tracks the ad-
ministrative boundary. Another notable observation is that ORD
covers more landmass than the Voronoi tessellation predicts (no-
tably extending into Iowa), while MSP’s serving area is smaller
than expected and shifted northwest of its Voronoi border. To ex-
plain these deviations, we annotate the map with state population
density, per-PoP IXP capacity, and each PoP’s share of US-wide
Starlink active IPv6 /56 prefixes as a proxy for active user share.
We conjecture that Starlink adjusts PoP assignment to users in
regions with sparse PoP deployment based on higher IXP capacity
and content availability. ORD (1,000 Gbps) commands substantially
higher IXP capacity than MSP (400 Gbps), and most major cloud
providers, including Akamai Linode and Google Cloud Platform,
operate data centers near Chicago rather than Minneapolis. There-
fore, it is reasonable that Starlink may expand the serving area of
a more capable and connected PoP (ORD in this case) for sparsely
deployed regions such as Iowa. The higher active user share of ORD
is also consistent with its wider coverage.

To further validate the observation beyond the primary north
route, we incorporate a supplementary driving campaign from Dal-
las to Miami conducted one month before the primary campaign.
The second campaign covers additional PoPs in the southern US,
including Dallas (DFW), Atlanta (ATL), and Miami (MIA). As shown
in the south route of Figure 2, the cut-off between the DFW and
ATL PoPs falls near the Louisiana–Mississippi state line, consis-
tent with the administrative-boundary adjustment observed on
the north route. We observe one additional exception at the MIA
PoP, which exhibits two deviations from the Voronoi diagram. First,
the northern Florida route segment, which the Voronoi assigns to
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Table 1: Starlink PoP IXP connections, capacity, and active IPv6 /56 prefix shares in the US (August 2025).

PoP Code Location Active /56 Prefix (US %) IXP Capacity (Total) IXP Connections

chcoilx1 Chicago (ORD) 263,130 (14.8%) 400 + 400 + 2×100 Gbps (1,000) DE-CIX Chicago, ChIX, Any2Chicago
atlagax1 Atlanta (ATL) 193,878 (10.9%) 2×500 Gbps (1,000) CIX-ATL
nwyynyx1 New York (LGA) 80,783 (4.5%) 300 + 2×300 Gbps (900) NYIIX, DE-CIX NY
sttlwax1 Seattle (SEA) 168,527 (9.5%) 2×400 Gbps (800) SIX Seattle
dllstxx1 Dallas (DFW) 251,621 (14.2%) 400 + 300 Gbps (700) DE-CIX Dallas, Equinix Dallas
ashnvax2 Ashburn (IAD) 184,713 (10.4%) 200 + 200 Gbps (400) Equinix Ashburn, LINX NoVA
snjecax1 San Jose (SJC) 140,651 (7.9%) 200 + 200 Gbps (400) Equinix San Jose, SFMIX
dnvrcox1 Denver (DEN) 106,729 (6.0%) 2×200 Gbps (400) Any2Denver
tmpeazx1 Phoenix (PHX) 101,812 (5.7%) 200 + 200 Gbps (400) DE-CIX Phoenix, Ninja-IX
sltyutx1 Salt Lake City (SLC) 83,071 (4.7%) 2×200 Gbps (400) SLIX
mmmiflx1 Miami (MIA) 71,328 (4.0%) 200 + 200 Gbps (400) Equinix Miami, FL-IX
lsancax1 Los Angeles (LAX) 65,684 (3.7%) 2×200 Gbps (400) Any2West
mplsmnx1 Minneapolis (MSP) 64,737 (3.6%) 2×200 Gbps (400) MICE

Figure 2: A Voronoi tessellation overlay on the US map for
matching Starlink PoP assignment along the routes. Red dot-
ted lines indicate Voronoi partition borders derived from the
13 US PoP locations and the US landmass. Markers denote
corresponding PoP city locations. Line segments represent
the two driving campaigns, with color indicating serving
PoPs. Gray-scale fills denote log-scale state population den-
sity. Total IXP capacity and share of US-wide Starlink active
IPv6 /56 prefixes (Table 1) are shown below each PoP name.

ATL, is instead served by MIA, consistent with the administrative-
boundary adjustment observed on the north route. Second, the
western Florida route segment, which under that adjustment should
also be served by MIA, is instead served by ATL. We conjecture this
second deviation stems from the actual serving boundary of MIA be-
ing shifted eastward toward the ocean: since the MIA PoP is known
to serve maritime users (e.g., cruise ships), its coverage boundary
may extend over the Atlantic, shifting the western boundary of
MIA eastward.
Remarks. Our cross-US measurement reveals that Starlink’s PoP-
to-user assignment mainly follows a Voronoi-tessellation based
strategy on available PoP locations, with principled adjustments
for administrative boundaries, regional IXP capacity, content avail-
ability, and maritime support.

4.2 Regional Performance Diversity at PoPs
To quantify how user experience varies at different serving PoP
regions, we examine TCP DL throughput and concurrent GW RTT
across the 7 north-route PoPs in Figure 3.
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Figure 3: PoP-related TCP DL throughput and RTT.

Median TCP DL throughput shows wide regional spread: SLC
(272.7 Mbps) > DEN (249.6 Mbps) > LGA (230.7 Mbps) > LAX
(214.9 Mbps) > ORD (177.2 Mbps) >MSP (142.6 Mbps) > IAD (139.5
Mbps), with SLC nearly 2× IAD. The median GW RTT ranking
largely tracks the throughput ranking (21.9 ms at SLC to 26.3 ms at
IAD, with only LGA and DEN swapped), suggesting that latency
and throughput share common drivers at the PoP level. Most E2E
RTTs show small differences in median from their corresponding
GW RTTs owing to server-PoP proximity. DEN and MSP carry
a methodological caveat: their E2E RTT medians sit well above
their GW RTT medians, reflecting the longer terrestrial routes
from those PoPs to our (non-co-located) measurement VMs, which
likely depresses their TCP DL throughput below what the Starlink
network alone would deliver.

Geographically, the western PoPs (LAX, SLC, and DEN) and LGA
deliver high median throughput, while the central PoPs (MSP and
ORD) and IAD form the low tier. One plausible driver is terrain-
induced sky obstruction (mentioned in [32]): tall urban structures
and dense forests are more prevalent in the central and eastern
regions. Other factors likely contribute as well, including PoP IXP
capacity, user contention, time of day, and mobility patterns. Our
measurement at each PoP is mainly conducted from 10 am to 9
pm, spanning both off-peak and peak hours; because each PoP is
sampled in a single time window, we make no diurnal claim. We
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do not find any significant impact from weather (mostly clear or
cloudy) and driving speed, consistent with prior findings [11, 16].
However, isolating their individual effects is beyond the scope of
this work.
Remarks. Our measured regional performance shows substantial
diversity across PoPs in the US. TCP DL throughput varies nearly
twofold, with latency following the throughput ranking, which
indicates PoP-level drivers that cause the regional diversity. The
diverse performance pattern, plausibly driven by terrain-induced
sky obstruction, leaves users with markedly unequal experience
across the US.

5 Satellite-to-User Assignment in the US
Using the satellite identification technique optimized for mobile
UTs [34], we identify the NORAD IDs of the connected satellites
during active measurements at each PoP. We then cross-reference
these IDs against the GCAT catalog maintained by Jonathan’s Space
Report [21], which records satellite generation, orbital inclination,
and launch/descent dates. We categorize the observed satellites by
generation (V12 or V23) and orbital inclination, and summarize the
results in Table 2.

As of August 2025, there are 8,117 Starlink satellites documented
in the GCAT dataset, consisting of 4,489 (55%) V2 and 3,628 (45%)
V1 satellites. During our TCP DL measurement windows, the UT
contacted 1,399 unique V2 satellites (49%) and 1,461 unique V1 satel-
lites (51%) across all PoPs, with balanced ratios observed at each
individual PoP, indicating that both generations are uniformly as-
signed to serve our UT. While 43° and 53° inclination orbits account
for the majority of serving satellites, a non-negligible proportion
of V1 satellites at 70° (5%) and 97.6° (4%) inclinations are also uti-
lized. V2@43° and V1@53° are the dominant generation–inclination
combinations across all PoPs. Specifically, V2@43° is the most fre-
quently observed combination at the majority of PoPs; the MSP
PoP is the sole exception with V1@53° being the most frequently
observed combination. We attribute this to the UT traversing lati-
tudes above 43°N on the route segment associated with MSP: the
route ascended from Chicago to Minneapolis (44.9°N) and then de-
scended to Denver (Figure 1). At these latitudes, V2 satellites on 43°
inclination orbits no longer pass overhead, reducing their observed
share and shifting utilization toward V1@53°. Overall, our satellite
identification results show good accuracy, as all unique count ratios
of observed satellite combinations with respect to the total both
at individual PoPs and in aggregate are proportional to those of
documented deployment statistics.

To assess whether satellite generation or orbital inclination
drives measurable performance differences, we break down TCP DL
throughput and concurrent GW RTT by the dominant generation–
inclination combinations at each PoP (Figs. 4, 5). Neither generation
holds a consistent throughput advantage across PoPs: V1 satellites
yield higher median throughput at LGA, DEN, and SLC, while
V2 satellites yield higher median throughput at IAD, ORD, and
LAX, and MSP alternates between the two across inclination or-
bits. Even for the dominant combinations (V2@43° and V1@53°),
median throughput differences remain marginal across all PoPs.

2Specifically, V0.9/1.0/1.5 as classified by GCAT.
3Specifically, V2 Mini as classified by GCAT.
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Figure 4: TCP DL throughput by satellite generation and
orbital inclination across PoPs.
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Figure 5: GW RTT by satellite generation and orbital inclina-
tion across PoPs.

We attribute this to per-beam bandwidth allocation: although V2
satellites offer higher aggregate capacity through additional beams
and greater backhaul bandwidth to ground infrastructure [26], user-
perceived performance is governed by per-beam bandwidth and
the number of users sharing each beam. GW RTT (Fig. 5) shows
similarly marginal variation, within a maximum difference of 2.3
ms between combinations at the same PoP and 5.4 ms across PoPs.
The observation is consistent with the fact that V1/V2 satellites
on 43°/53° inclinations operate at similar altitudes of 525–550 km
according to the FCC filings [7, 8].
Remarks. Both V2 and V1 satellites are uniformly assigned to our
UT during measurement, with V2@43° and V1@53° being the dom-
inant combinations at all PoPs. Satellite generation and orbital in-
clination are not the main differentiating factors for user-perceived
throughput and latency. Median throughput and latency differences
across the dominant generation–inclination combinations are mar-
ginal, reflecting that per-beam load, rather than satellite capability,
governs user-perceived performance.

6 Discussion
Campaign Coverage and Boundary Precision. Our primary
campaign covers 7 of 13 US Starlink PoPs as of August 2025 and
crosses each PoP-to-PoP boundary at most once, exposing the dom-
inant Voronoi-tessellation pattern at a country scale but not fully
sculpting every PoP’s boundary geometry. Although Starlink’s net-
work structure is undisclosed, our finding is supported by prior
observations [20] that Starlink’s availability map closely matches
an H3 resolution-5 tessellation, itself built via Voronoi tessellation.
The reported adjustments (administrative boundaries, regional IXP
capacity, content availability, maritime support) are inferred from
a few crossings; denser sampling across borders and PoPs remains
future work.
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Table 2: Distribution of unique counts of the observed satellites at PoPs, grouped by satellite generation and orbital inclination.
Documented denotes the operational Starlink satellites recorded in GCAT [21] as of August 2025.

Gen. @ Inc. Documented All PoPs LAX SLC DEN MSP ORD IAD LGA
V2 @ 43° 2,385 (29%) 857 (30%) 103 (37%) 284 (41%) 318 (36%) 84 (21%) 363 (33%) 227 (33%) 153 (36%)
V2 @ 53° 1,763 (22%) 462 (16%) 42 (15%) 78 (11%) 128 (14%) 58 (15%) 162 (15%) 96 (14%) 45 (11%)
V2 @ 70° 250 (3%) 70 (2%) 5 (2%) 9 (1%) 18 (2%) 11 (3%) 21 (2%) 12 (2%) 4 (1%)
V2 @ 97.6° 91 (1%) 10 (0%) 0 (0%) 1 (0%) 5 (1%) 0 (0%) 6 (1%) 0 (0%) 0 (0%)
Subtotal (V2) 4,489 (55%) 1,399 (49%) 150 (54%) 372 (54%) 469 (53%) 153 (39%) 552 (51%) 335 (49%) 202 (48%)

V1 @ 43° 668 (8%) 309 (11%) 35 (13%) 101 (15%) 122 (14%) 37 (9%) 149 (14%) 95 (14%) 55 (13%)
V1 @ 53° 2,369 (29%) 910 (32%) 77 (28%) 180 (26%) 237 (27%) 167 (42%) 316 (29%) 200 (29%) 137 (33%)
V1 @ 70° 370 (5%) 141 (5%) 14 (5%) 27 (4%) 32 (4%) 29 (7%) 43 (4%) 30 (4%) 19 (5%)
V1 @ 97.6° 221 (3%) 101 (4%) 2 (1%) 15 (2%) 27 (3%) 8 (2%) 29 (3%) 30 (4%) 7 (2%)
Subtotal (V1) 3,628 (45%) 1,461 (51%) 128 (46%) 323 (46%) 418 (47%) 241 (61%) 537 (49%) 355 (51%) 218 (52%)

Dataset Timeliness.We acknowledge that the timeliness of our
dataset is a limitation: Starlink added a new Kansas City PoP in Oc-
tober 2025, shortly after our August campaign, and characterizing
its coverage requires a follow-up campaign. Nonetheless, we argue
that three points support the continued validity of our study. First,
our measurement and analysis methods apply unchanged to any fu-
ture campaign over an expanded PoP set. Second, Starlink’s choice
to place the new PoP precisely in the sparse mid-continent region
(around MSP, ORD, and DEN) is independent evidence that this
region was under-provisioned, consistent with the sparse-coverage
diagnosis we used to explain the ORD/MSP/DEN deviations from
the Voronoi tessellation.We offer this only as qualitative support for
that adjustment hypothesis, not as confirmation, since the resulting
assignment requires new measurement. Third, a Voronoi tessella-
tion is a deterministic function of the PoP set, and inserting one
PoP only changes edges of its immediate neighbors, leaving other
edges unchanged. Adding Kansas City would likely re-tessellate
only the sparse mid-continent neighborhood, while the eastern
(LGA/IAD/ORD) andwestern (DEN/SLC/LAX) cut-offswe validated
remain intact. We therefore expect our country-scale conclusions
to remain valid under the expanded PoP set.
Satellite Identification. Our obstruction map-based satellite iden-
tification [34] is one of the few viable approaches given that Starlink
does not expose connected satellite IDs. With Starlink’s dense con-
stellation, the limited 2D map resolution can fail to distinguish
adjacent satellites, so identification accuracy is not guaranteed.
Any misidentification, however, likely involves a satellite with sim-
ilar orbital and ground-station characteristics, introducing variance
rather than systematic bias.
Implications for Future Starlink Measurements. Beyond the
immediate findings, our characterization yields two reusable primi-
tives. First, the Voronoi-based assignment strategy together with its
principled adjustments could be used as an analytical prior for esti-
mating the serving PoP of a mobile Starlink user from location alone
without active probes. Second, the regional performance diversity
we measure at the PoP level establishes a baseline against which
future studies can detect and attribute performance variation across
regions. Together, these primitives support several concrete follow-
up directions: server-PoP provisioning, where service operators

can place infrastructure to minimize the access path through the
predicted serving PoP; mobility-aware route planning, where appli-
cations sensitive to throughput or latency can favor regions served
by higher-tier PoPs; and regional performance anticipation, where
applications can adapt behavior based on the expected PoP-level
performance envelope.

7 Conclusion
We present a cross-US study of Starlink’s PoP and satellite assign-
ment strategy to mobile users. Across a driving campaign covering
7 of 13 US Starlink PoPs from Boston to Los Angeles in August
2025, we find that PoP-to-user assignment in the mainland US
follows a Voronoi tessellation over available PoP locations with
principled adjustments for administrative boundaries, regional IXP
capacity, content availability, and maritime support, providing an
analytical prior for the serving PoP from user location alone that
future Starlink measurement studies can reuse and refine. Across
the 7 PoPs, median TCP DL throughput varies nearly twofold (SLC
to IAD) with latency nearly tracking the same ranking, exposing
PoP-level diversity that leaves mobile users with markedly unequal
experience despite identical UT hardware and subscription plan.
For satellite-to-user assignment, both V2 and V1 generations are
uniformly assigned to our UT across PoPs; marginal throughput
and latency differences across the dominant generation–inclination
combinations (V2@43° and V1@53°) point to per-beam load, not
satellite capability, as the governing factor for user-perceived per-
formance. Together, these findings establish the first country-scale
view of Starlink’s PoP and satellite assignment strategy and a new
mobility performance baseline at PoP-level granularity, motivating
further measurement studies of Starlink infrastructure and regional
performance.

Acknowledgments
This work is supported in part by NSERC, CFI and BCKDF.



A Cross-US View of Starlink’s PoP and Satellite Assignment Strategy to Mobile Users LEO-NET ’26, August 17–21, 2026, Denver, CO, USA

References
[1] 2026. Dataset: A Cross-US View of Starlink’s PoP and Satellite Assignment

Strategy to Mobile Users. https://github.com/NUWiNS/LEONET26-A-Cross-US-
View-of-Starlink-PoP-and-Satellite-Assignment-Strategy-to-Mobile-Users.

[2] Abdullahi K. Abubakar, Mohamed M. Kassem, and Nishanth Sastry. 2024. Choos-
ing the Right Spot: How Well Are LEO Satellite Gateways Placed? Starlink
Case-Study. In Proceedings of the 2nd International Workshop on LEO Networking
and Communication (LEO-NET ’24). doi:10.1145/3697253.3697269

[3] Prince Bhardwaj, Abdullahi K. Abubakar, and Nishanth Sastry. 2025. Optimising
LEOGateway Placement for the People. In Proceedings of the 2025 3rdWorkshop on
LEO Networking and Communication (LEO-NET ’25). doi:10.1145/3748749.3749095

[4] Rohan Bose, Jinwei Zhao, Tanya Shreedhar, Jianping Pan, and Nitinder Mohan.
2025. Investigating Web Content Delivery Performance over Starlink. https:
//arxiv.org/abs/2510.13710

[5] US Census Bureau. 2024. Total US Population by State fromAmerican Community
Survey. https://api.census.gov/data/2024/acs/acs5?get=NAME,B01003_001E&
for=state:*

[6] CelesTrak. [n. d.]. NORAD GP Element Sets. https://celestrak.org/NORAD/
elements/gp.php?GROUP=starlink&FORMAT=tle

[7] Federal Communications Commission. 2021. FCC 21-48: Request for Modification
of the Authorization for the SpaceX NGSO Satellite System. https://docs.fcc.gov/
public/attachments/fcc-21-48a1.pdf

[8] Federal Communications Commission. 2022. FCC 22-91: Request for Orbital
Deployment andOperatingAuthority for the SpaceXGen2NGSO Satellite System.
https://docs.fcc.gov/public/attachments/FCC-22-91A1.pdf

[9] Amirreza Ghafoori, Alireza Famili, and Angelos Stavrou. 2024. Stars and Towers
on the Wheels: Global Perspective on Satellite Networks vs. Terrestrial 5G. In
GLOBECOM 2024 - 2024 IEEE Global Communications Conference. doi:10.1109/
GLOBECOM52923.2024.10900939

[10] Moinak Ghoshal, Omar Basit, Imran Khan, Z. Jonny Kong, Sizhe Wang, Yufei
Feng, Phuc Dinh, Y. Charlie Hu, and Dimitrios Koutsonikolas. 2025. Replication:
Performance of Cellular Networks on the Wheels. In Proceedings of the 2025 ACM
Internet Measurement Conference (IMC ’25). doi:10.1145/3730567.3764486

[11] Bin Hu, Xumiao Zhang, Qixin Zhang, Nitin Varyani, Z. Morley Mao, Feng Qian,
and Zhi-Li Zhang. 2023. LEO Satellite vs. Cellular Networks: Exploring the
Potential for Synergistic Integration. In Companion of the 19th International
Conference on Emerging Networking EXperiments and Technologies (CoNEXT 2023).
doi:10.1145/3624354.3630588

[12] Liz Izhikevich, Manda Tran, Katherine Izhikevich, Gautam Akiwate, and Zakir
Durumeric. 2024. Democratizing LEO Satellite Network Measurement. Proc.
ACM Meas. Anal. Comput. Syst. (2024). doi:10.1145/3639039

[13] HyunSeok Daniel Jang, Matteo Varvello, Aravindh Raman, and Yasir Zaki. 2025.
From GEO to LEO: First Look Into Starlink In-Flight Connectivity. In Proceedings
of the 2025 ACM Internet Measurement Conference (IMC ’25). doi:10.1145/3730567.
3764491

[14] Mohamed M. Kassem, Aravindh Raman, Diego Perino, and Nishanth Sastry. 2022.
A browser-side view of starlink connectivity. In Proceedings of the 22nd ACM
Internet Measurement Conference (IMC ’22). doi:10.1145/3517745.3561457

[15] KI3. 2025. Starlink IPv6 Measurement Dataset. https://ki3.org.cn/#/starlink-
network

[16] Eric Lanfer, Dominic Laniewski, Malte Wehmeier, and Nils Aschenbruck. 2024.
Observing the Skies - Ground-Based Cloud Detection for Evaluating the Impact of
Clouds on LEO Communications. In Proceedings of the 2nd International Workshop
on LEO Networking and Communication (LEO-NET ’24). doi:10.1145/3697253.
3697264

[17] Yuanjie Li, Hewu Li, Wei Liu, Lixin Liu, Wei Zhao, Yimei Chen, Jianping Wu,
Qian Wu, Jun Liu, Zeqi Lai, and Han Qiu. 2023. A Networking Perspective on
Starlink’s Self-Driving LEOMega-Constellation. In Proceedings of the 29th Annual
International Conference on Mobile Computing and Networking (ACM MobiCom
’23). doi:10.1145/3570361.3592519

[18] Wei Liu, Jingyi Lan, Yuanjie Li, Bowen Sun, Yekai Dong, Yufeng Wang, Hewu
Li, Qian Wu, Zeqi Lai, and Jun Liu. 2026. A Variegated Look at Direct-to-Cell
Satellites in the Wild. Proc. ACM Meas. Anal. Comput. Syst. (2026). doi:10.1145/
3788086

[19] Zikun Liu, Fan-Xue Gabriella Reidys, Sarah Tanveer, and Deepak Vasisht. 2025.
Vivisecting Starlink Throughput: Measurement and Prediction. Proc. ACM Netw.
(2025). doi:10.1145/3768971

[20] liuwei network. 2022. GitHub issue: Does starlink use H3? https://github.com/
uber/h3/issues/717

[21] Jonathan C. McDowell. 2020. GCAT Dataset: General Catalog of Artificial Space
Objects. https://planet4589.org/space/gcat

[22] NitinderMohan, Andrew E. Ferguson, Hendrik Cech, Rohan Bose, Prakita Rayyan
Renatin, Mahesh K. Marina, and Jörg Ott. 2024. A Multifaceted Look at Starlink
Performance. In Proceedings of the ACM Web Conference 2024 (WWW ’24). doi:10.
1145/3589334.3645328

[23] Jianping Pan, Jinwei Zhao, and Lin Cai. 2023. Measuring a Low-Earth-Orbit
Satellite Network. In 2023 IEEE 34th Annual International Symposium on Personal,

Indoor and Mobile Radio Communications (PIMRC). doi:10.1109/PIMRC56721.2023.
10294034

[24] Jianping Pan, Jinwei Zhao, and Lin Cai. 2024. Measuring the Satellite Links of a
LEO Network. In ICC 2024 - IEEE International Conference on Communications.
doi:10.1109/ICC51166.2024.10623111

[25] Mike Puchol. 2022. Modeling Starlink Capacity. https://mikepuchol.com/
modeling-starlink-capacity-843b2387f501

[26] SpaceX. 2024. Starlink Progress Report. https://starlink-stories.cdn.prismic.
io/starlink-stories/Z3QOWJbqstJ986KD_StarlinkProgress-V11_Low-Res-
compressed.pdf

[27] SpaceX. 2026. Starlink Personal: Roam Plans. https://starlink.com/roam Accessed:
2026-05-12.

[28] sparky8512. 2026. sparky8512/starlink-grpc-tools. https://github.com/
sparky8512/starlink-grpc-tools

[29] Starlink. 2026. Starlink’s Availability Map. https://starlink.com/map
[30] Hammas Bin Tanveer, Mike Puchol, Rachee Singh, Antonio Bianchi, and Rishab

Nithyanand. 2023. Making Sense of Constellations: Methodologies for Under-
standing Starlink’s Scheduling Algorithms. In Companion of the 19th International
Conference on Emerging Networking EXperiments and Technologies (CoNEXT 2023).
doi:10.1145/3624354.3630586

[31] Uber. 2015. H3: Hexagonal hierarchical geospatial indexing system. https:
//h3geo.org/

[32] Sizhe Wang, Moinak Ghoshal, Yufei Feng, Imran Khan, Phuc Dinh, Omar Basit,
Zhekun Yu, Y. Charlie Hu, and Dimitrios Koutsonikolas. 2025. Exploring the 5G
Digital Divide in the Non-Contiguous US: LEO Satellites to the Rescue? Proc.
ACM Meas. Anal. Comput. Syst. (2025). doi:10.1145/3771568

[33] Wesley Woo, Juan A. Fraire, Sylvia Ratnasamy, Scott Shenker, and Shaddi Hasan.
2025. Anyone, Anywhere, not Everyone, Everywhere: Starlink Doesn’t End the
Digital Divide. In Proceedings of the 24th ACMWorkshop on Hot Topics in Networks
(HotNets ’25). doi:10.1145/3772356.3772383

[34] Jinwei Zhao, Jack Baude, Ali Ahangarpour, Vaibhava Krishna Devulapalli, Sree
Ganesh Lalitaditya Divakarla, Zhi-Li Zhang, and Jianping Pan. 2026. Demysti-
fying Starlink Network Performance under Vehicular Mobility with Dynamic
Beam Switching. https://arxiv.org/abs/2601.13790

https://github.com/NUWiNS/LEONET26-A-Cross-US-View-of-Starlink-PoP-and-Satellite-Assignment-Strategy-to-Mobile-Users
https://github.com/NUWiNS/LEONET26-A-Cross-US-View-of-Starlink-PoP-and-Satellite-Assignment-Strategy-to-Mobile-Users
https://doi.org/10.1145/3697253.3697269
https://doi.org/10.1145/3748749.3749095
https://arxiv.org/abs/2510.13710
https://arxiv.org/abs/2510.13710
https://api.census.gov/data/2024/acs/acs5?get=NAME,B01003_001E&for=state:*
https://api.census.gov/data/2024/acs/acs5?get=NAME,B01003_001E&for=state:*
https://celestrak.org/NORAD/elements/gp.php?GROUP=starlink&FORMAT=tle
https://celestrak.org/NORAD/elements/gp.php?GROUP=starlink&FORMAT=tle
https://docs.fcc.gov/public/attachments/fcc-21-48a1.pdf
https://docs.fcc.gov/public/attachments/fcc-21-48a1.pdf
https://docs.fcc.gov/public/attachments/FCC-22-91A1.pdf
https://doi.org/10.1109/GLOBECOM52923.2024.10900939
https://doi.org/10.1109/GLOBECOM52923.2024.10900939
https://doi.org/10.1145/3730567.3764486
https://doi.org/10.1145/3624354.3630588
https://doi.org/10.1145/3639039
https://doi.org/10.1145/3730567.3764491
https://doi.org/10.1145/3730567.3764491
https://doi.org/10.1145/3517745.3561457
https://ki3.org.cn/#/starlink-network
https://ki3.org.cn/#/starlink-network
https://doi.org/10.1145/3697253.3697264
https://doi.org/10.1145/3697253.3697264
https://doi.org/10.1145/3570361.3592519
https://doi.org/10.1145/3788086
https://doi.org/10.1145/3788086
https://doi.org/10.1145/3768971
https://github.com/uber/h3/issues/717
https://github.com/uber/h3/issues/717
https://planet4589.org/space/gcat
https://doi.org/10.1145/3589334.3645328
https://doi.org/10.1145/3589334.3645328
https://doi.org/10.1109/PIMRC56721.2023.10294034
https://doi.org/10.1109/PIMRC56721.2023.10294034
https://doi.org/10.1109/ICC51166.2024.10623111
https://mikepuchol.com/modeling-starlink-capacity-843b2387f501
https://mikepuchol.com/modeling-starlink-capacity-843b2387f501
https://starlink-stories.cdn.prismic.io/starlink-stories/Z3QOWJbqstJ986KD_StarlinkProgress-V11_Low-Res-compressed.pdf
https://starlink-stories.cdn.prismic.io/starlink-stories/Z3QOWJbqstJ986KD_StarlinkProgress-V11_Low-Res-compressed.pdf
https://starlink-stories.cdn.prismic.io/starlink-stories/Z3QOWJbqstJ986KD_StarlinkProgress-V11_Low-Res-compressed.pdf
https://starlink.com/roam
https://github.com/sparky8512/starlink-grpc-tools
https://github.com/sparky8512/starlink-grpc-tools
https://starlink.com/map
https://doi.org/10.1145/3624354.3630586
https://h3geo.org/
https://h3geo.org/
https://doi.org/10.1145/3771568
https://doi.org/10.1145/3772356.3772383
https://arxiv.org/abs/2601.13790

	Abstract
	1 Introduction
	2 Related Work
	3 Methodology
	3.1 Measurement Testbed
	3.2 Measurements

	4 PoP-to-User Assignment in the US
	4.1 Voronoi-based Assignment Strategy with Principled Adjustments
	4.2 Regional Performance Diversity at PoPs

	5 Satellite-to-User Assignment in the US
	6 Discussion
	7 Conclusion
	Acknowledgments
	References

