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Motivation and challenges of support Wireless Power Sourcing enabled
Communication Services (WPSCS) in 5GS

oppPo

WPSCS have already been widely used in various vertical industries including logistics,
manufacture, transportation, energy industry etc.

WPSCS are very suitable to the scenarios with extreme communication circumstances
e.g., high pressure, extremely high/low temperature, humid environment etc., and the
applications where ultra-low cost, very smaller terminal size(e.g., slim),maintenance-
free and longer life cycle etc. are stror)ng]y. required. Therefore, WPSCS had better be
provided by battery-less terminal, which'is a new requirement the existing 3GPP
technologies can not fulfill.

The terminal itself uses energy harvested from radio waves. Hence, it can only work
with ultra-low power in the range from tens of microwatts to hundreds of microwatts.

Enabling WPSCS in 5GS would benefit the whole 5G ecosystem. However, there are
challenges:

. t1) Whatl?are the requirements for 5GS to provide wireless power sourcing for the WPSCS
erminal?

« 2) What are the security requirements in 5GS to enable WPSCS for e.g.,
authentication/authorization management etc. ?



Use case 1: Industrial Wireless Sensor Network (IWSN) oppPoO

« IWSN has been widely deployed in manufacturing scenarios, WPSCS can be provided by IWSN to enable more
vertical applications.

« In some IWSN application, the environments are harsh with high/low temperature, moving or rotation parts,
high vibration conditions, humidity and other hazardous conditions. Those require sensors with maintenance-
free, battery-less, ultra-low power and long service life.

« Example Use cases are:
— Tire management: Tires are on the wheels. Without removing tires, tire information( e.g., tire pressure, tire life span, brand,
factory etc.) can be continuously collected and recorded on the run for tire management.
— Railway Track measuring: Under railway, the senor provides pressure, heat, and other information.
— Environmental Information Collection: Thermal meter in special environments, e.g. UHV power station. The place requires

compact and durable sensor.




Detailed use case of tire management OopPpPoO

WPSCS can be used for tire management in the whole life span of a tire.

@ A wireless tag is embedded into a tire in the production linefll. A group of information (manufacturing date,
ingredients, factory, serial number etc. ) can be recorded.

@ In car/truck/bus factory, the wireless tag is read and the above information can be utilized to check whether it is
correctly installed.

(3 Embedded sensor connected to the tag can provide live information of tires on the running wheels. The pressure,
friction, temperature and other information of tire can be continuously collected. “Alarm ! ", driver will be
notified in case of abnormal/dangerous situation. In addition, those information of the tire can be also feed back to
manufacture for post-production analysis and further improvement.

@ Convenient maintenance can be expected with durable wireless tags. The information of use intensity, remaining

d and used for changing/replacing tires.

-

[1]: https://www.iso.org/obp/uittiso:std:is0:20909:dis:ed-1:v1:en



Use case 2: Smart Logistics and smart Warehousing oppPo

®In logistics and warehousing cases, huge amount of goods needs to be frequently
transferred, stored, loaded/unloaded, and inventoried in the logistic station or
warehouse (tens of thousands of m?2).

® WPSCS is expected to bring in revolution and enable Smart Logistics and smart
Warehousing with its extremely-low cost, small size, maintenance-free , durable,
long life span etc..

® With WPSCS, the efficiency can be significantly improved and the cost can be
greatly reduced.




Detailed use case of smart Warehousing OppPo

WPSCS can be used to enable smart warehousing management and improve warehouse efficiency and productivity.

(@D When goods arrive at the warehouse, wireless tags attached on goods can be read in batch (e.g., one thousand per
second) and accurately to acquire goods information, e.g., size/weight, manufacturer, expiration date, serial
number, production line, and so on. Therefore WPSCS can help to improve the storage efficiency and accuracy.

(2 Within the warehouse, the tags can help fast stock-taking. Inventory information can be collected rapidly from
wireless tags(e.g., on the goods/container) which are maintenance-free. The supervisor can timely know the
quantity, inventory distribution in the warehouse. Accurate storage demand can be quickly predicted.

(3 It can also enable efficient delivery. The wireless tags readable over all the warehouse can greatly improve goods

picking efficiency.




Use case 3: Smart Home Network oppPo

® WPSCS is attractive for smart home application due to its
characteristics of ultra-low cost, very smaller size,
washable, flexible/foldable form factor and very long life
timel2,
8 ® A practical use case is to use WPSCS to find things in your
home. You may forget where your passport was put. Now
you can use the following steps to find it.
@ You say to your voice assistant, “where is my
passport? ”
@ Your voice assistant replies to you " Wait a
second !” and your smart phone sends signals to
% search your passport.
Lamintresecond S ® Wireless tag attached to your passport replies to
| the smartphone “Iam in the second shelf drawer

O Your smartphone will guide you to the shelf and
find the passport.

[2] Mitrokotsa A, Douligeris C . Integrated RFID and Sensor Networks: Architectures and Applications[M]. 2009. 7



Proposed objectives for wireless power sourcing enabled

. . o O
communication services P

® Study use cases related to 5GS support of wireless power sourcing enabled
communication services and potential new requirements, e.g.

— Use cases of wireless power sourcing enabled communication
services.

— Wireless power sourcing provision from the 5G network

— Authentication/authorization management under the 5GS

— Requirements including capacity, latency, availability, end to end QoS,
coverage within wireless power sourcing enabled communication
services in 5GS.

- Requirements on coexistence between wireless power sourcing
enabled communication services and other communication services
in 5GS

— Positioning requirements and KPIs.

® Gap analysis between the identified requirements and what is already
defined by existing 3GPP requirements 8



