Track 8: “5G Positioning (off-site)” Special features
Organiza琀椀onal aspects:
▪ Database/dataset download
• Par琀椀cipants can download the measured samples from h琀琀ps://evaal.aaloa.org/2022/data
Datasets are available since 3 August.
Compe琀椀tors can only use the data provided for the compe琀椀琀椀on in the website. Performing any addi琀椀onal
on-site calibra琀椀on is not allowed.

Submission of results
• Despite being an o昀昀-site track, we will ask to compe琀椀tors to process data as if they were streamed in real
琀椀me. To do so, a new interface based on a API has been developed: EvaalAPI. This API will be used by
compe琀椀tors
for
sending
posi琀椀on
es琀椀mates
and
reading
the
sensor
readouts:
h琀琀ps://evaal.aaloa.org/evaalapi/
We provide 8 valida琀椀on log昀椀les (V01_03, V01_04, V02_03, V02_04, V03_03, V3_04, V04_03, V04_04,) via
the EvaalAPI to allow the compe琀椀tors to get to the new interface.
A par琀椀cipant team can run the process up to 3 琀椀mes. This lets a chance to catch-up if any issues happen.
Although the compe琀椀琀椀on organizers will evaluate the three trials, only the best one will be considered for
the contest. For the 昀椀rst evalua琀椀on trial, the log昀椀le Evalua琀椀onRun01 will be used. For the second trial, the
log昀椀le Evalua琀椀onRun02 will be used. For the last trial, the log昀椀le Evalua琀椀onRun03 will be used. These three
log昀椀les correspond to three di昀昀erent data collec琀椀on sessions.

•

Submission deadline of the post-processed indoor coordinates
• Data will be published in website (train/val) and EvaalAPI (val/evalua琀椀on): xxx 2022
• The deadline for submi琀�ng the post-processed results is: xxx 2022
• Proclama琀椀on of winners: xxx 2022
Scope
5G is being deployed in large-scale markets for both general commercial cases as well as industry ver琀椀cals. A
demand request is to provide loca琀椀on informa琀椀on to track person, factory wares, assets, or cars. 5G posi琀椀oning
u琀椀lizes the measurements based on 5G reference signals from either base-sta琀椀on (BS) or user equipment (UE).
The dominate 5G solu琀椀on is to deliver the measurements to loca琀椀on server which es琀椀mates the UE loca琀椀on
based on the posi琀椀oning measurements, called 5G network-based localiza琀椀on. This track is to encourage
developing innova琀椀ve algorithms for 5G posi琀椀oning. The performances (accuracy and robustness) will be
evaluated under a common dataset and evalua琀椀on framework.

Compe琀椀琀椀on Goal
The goal of the compe琀椀琀椀on track is to evaluate the performance of di昀昀erent posi琀椀oning solu琀椀ons based on the
common dataset received in a given area.

Main features of the compe琀椀琀椀on
This track is done o昀昀-site, so all data for calibra琀椀on is provided by compe琀椀琀椀on organizers before the celebra琀椀on
of the IPIN conference. The compe琀椀琀椀on teams can calibrate their algorithmic models with several 昀椀les. Finally,
each team will compete using addi琀椀onal 昀椀les, but in this case, the ground-truth reference is not given and must
be es琀椀mated by the compe琀椀tors. This is an o昀昀-line compe琀椀琀椀on where all compe琀椀tors have the same data of the
tes琀椀ng environment and custom on-site calibra琀椀on is not allowed.

Measurement environment
The measurements are taken in an indoor o昀케ce in Huawei-Chengdu building. The area is about 15m by 15m
with ceil height 3.2m. There are working tables, chairs, and par琀椀琀椀on panels in the room with height ranging

0.5m to 1.5m. Four TRPs (pRRUs) with known loca琀椀ons are mounted on the ceiling of a typical open o昀케ce, see
Fig. 1.
The User Equipment (UE) is a Huawei Mate 30 Pro terminal. The UE transmits SRS, and TRPs detect the received
SRS signals to calculate the posi琀椀oning measurements such as ToA and RSRP. The UE was 昀椀xed onto a trolley
with a constant height of 1.2m. The UE moves at a speed of 0.2~0.5m/s within the reachable area. During the
walking route, the UE signals to some TRPs might be blocked by tables, par琀椀琀椀on panels and shelfs, i.e. the path
is not boresight. The tables and panels are made of plywood (2~4cm thick); and the shelfs are made of sheet
metal. Hence there may exist a mixture of LOS paths, weak LOS paths, NLOS paths. Strong mul琀椀-paths are also
present due to re昀氀ec琀椀ons from the environment such as concrete walls, columns, and other metallic objects.

Fig. 1 Measurement environments

Measurement informa琀椀on
▪ The UE transmits sounding reference signal (SRS) to all TRPs. The Time of arrival (ToA) and the signal strength
(RSRP) are measured and logged at each TRP. The period of SRS transmission is 80 ms.

▪ Four sets of data are given, namely Tes琀椀ng_A, Tes琀椀ng_B, Scoring_A and Scoring_B.
 Each set contains 1000 measurements (~85seconds long) with 50 ground-truth posi琀椀ons.
 Ground-truth posi琀椀ons are only given for the tes琀椀ng sets.
▪ The ToA is measured by using the MUSIC algorithm with a known accuracy of 1ns tested in a LoS
environment. There are exis琀椀ng 琀椀ming errors among the receivers in TRPs, called 琀椀me alignment errors
(TAEs). The TAEs of the TRPs are unknown, but should be in the range [-100ns, 100ns].
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and, T rx represents the unknown BS processing 琀椀me and the 琀椀me alignment error between Base
Sta琀椀ons, which is constant for all ToA measurements for a given dataset (i.e. training and tes琀椀ng
datasets will have di昀昀erent TAEs)

Poten琀椀al localiza琀椀on approaches
-

-

-

Self-Localiza琀椀on for UL-TDOA: The approach is to develop advanced algorithms to es琀椀mate UE loca琀椀ons
as well as TAEs based on the measurements. The TAEs are kept constant in a dataset but are di昀昀erent
between training dataset and tes琀椀ng dataset.
RSRP assisted self-localiza琀椀on for UL-TDOA: The approach is to es琀椀mate the distance between UE and
TRP based on the measured RSRPs and a predicted channel model.
AI-based localiza琀椀on: The approach is to learn the training data by using machine-learning algorithms
and neural-network (NN), and then es琀椀mate the loca琀椀ons in the tes琀椀ng phase. Since the tes琀椀ng data
size is larger than the training data, the challenge is trained NN in limited area is applicable to the area
to es琀椀mate.
Other innova琀椀ve approaches can be but limited to RSSI 昀椀nger prin琀椀ng, Kalman Filtering, etc.

Descrip琀椀on of Datasets (log昀椀les)
The log昀椀le is a .csv 昀椀le containing mul琀椀ple columns with di昀昀erent types of data as shown in the Fig. 2. Each row
represent a complete set of a single measurement.

Fig. 2 Dataset example
-

Column A: Logged 琀椀me stamp
Column B to E: Uncalibrated ToA measurements at each TRP (TRP 0, TRP 1, TRP 2, TRP 3) in nanoseconds
Column F to I: Measured received signal strength at each TRP in dBm
Column J to K: Ground truth x and y posi琀椀on of the UE

The coordinates of the TRP loca琀椀ons are shown in the table below:

TRP ID
0
1
2
3

X (m)
1.75
4.85
12.48
9.75

Y (m)
20.2
11.25
21.85
12.48

Z (m)
3.2
3.2
3.2
3.2

UE height is held constant at 1.2m.

Descrip琀椀on of the output
▪ The es琀椀mated 2-D loca琀椀on (x,y) of the UE at every row. Each row is stamped with the measurement 琀椀me.
▪ Organizer will check the posi琀椀oning errors at 50 ground-truth points in the scoring sets. The compe琀椀tor with
smaller posi琀椀oning error at 75% CDF wins.

Evalua琀椀on criterion
▪ Organizer provides the true UE loca琀椀on, and calculate the loca琀椀on errors.
Contact points and informa琀椀on
▪ Yi Wang (yi.wang@huawei.com) and Qinxin Liu (cooper.liu@huawei.com) at Huawei Technologies Co., Ltd.

