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Abstract: This paper proposes a new use case to be captured in TR 22.841
[bookmark: _Toc100782814][bookmark: _Toc100983192][bookmark: _Hlk109916330][bookmark: _Hlk110346290][bookmark: _Toc97108983][bookmark: _Toc100782815][bookmark: _Toc100983193]5.x	Use Case on Vehicle IoT devices dual steering via NTN and TN
5.x.1	Description
[bookmark: _Toc97108984][bookmark: _Toc100782816][bookmark: _Toc100983194]For large area agriculture fields and farms where two or more 3GPP radio access network services are available 5G IoT devices can benefit from dual steering data connection capability of 5G System via licensed NTN-NR and standalone unlicensed NR (TN) access networks simultaneously.  
In this use case we have a wide area agricultural automated system of applications controlling agriculture vehicles e.g. a Harvesters retrofitted with hundreds of IoT devices which, connect to TN based access network providing – standalone unlicensed NR capable of supporting hundreds of devices in dense population. At the same time, these NB IoT devices can also connect to additional - NTN/Satellite gNB providing licensed NR access which offers connectivity to delay tolerant remote applications.
The dual steering based 5G system provides cost effective solution to autonomously manage the various agricultural operations.
           
           
   Figure 1.  a Harvester with NB IoT devices using both and TN (NR-U) and NTN- (NR)  access 

In the figure above :
· Several agricultural vehicles and the agriculture field employ multiple sensors and NB IoT devices
· NTN network operator has agreement to allow using and sharing 5GCN with TN NR-U service provider
· TN and NTN networks can be managed by the same Network Operator or different Network Operators (with mutual agreement)
· The IoT UE devices on the vehicle connect to various sensors mounted on the vehicle and/or installed on the terrain vehicle travels through, so basically pickup sensor data from sources
5.x.2	Pre-conditions
· Alice’s agriculture farm has it’s own NR-U access network and edge computing applications connecting to common 5GC with NTN
· The farm has overlapping TN and NTN radio access coverage.
· The agriculture vehicles on the farm are retrofitted with NB IoT devices with dual radios and subscription to 5GC PLMN1 (TN). 
· These vehicles work in autonomous mode and are operations wise, controlled by sensor data driven applications.
· Both access network providers have agreed, multi-path data traffic routing policies allowing User Data applications to use access networks based on NB IoT device traffic characteristics.
· The data routing policy also allows the use of NTN-NR service as fallback in case of any TN NR-U service outages.
5.x.3	Service Flows
1. Alice has to complete various agricultural tasks on the field today
2. Alice confirms that multiple vehicles are in operation with the NB IoT devices, registered on TN (NR-U) PLMN1 and NTN (NR) PLMN2 access networks.
3. The sensors and NB IoT devices collectively keep sending data over TN NR-U to the applications running on local data network. The data sent is time sensitive.
4. The local edge computing applications analyse the fresh sensor data and prepare specific action plans for the vehicles to perform on the field which include irrigating the crops, determine harvesting routes for the field, collecting samples of the crop from certain part of the filed, etc. The low latency high bandwidth NR-U access network is used for this data collection.
5. The NB IoT devices also interact with system configuration, charging and management data applications hosted remotely which primarily relate to overall system operations. The data is limited in bandwidth and delay tolerant since it is sent to farm  - as needed basis.
[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]5.x.4	Post-conditions
At the end of the day, all autonomous vehicles complete various agriculture jobs.
Based on sensors and NB IoT data the local applications continuously processed, specific actions for the  agriculture vehicles are determined and executed.  
The overall system configuration, management and charging information is produced and sent to data network. 
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]5.x.5	Existing features partly or fully covering the use case functionality
See ATSSS,  3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900 , including the potential applicability of existing multi-NW requirements (e.g. from TS 22.261 sec. 6.1, 6.3, 6.18, 6.41).
Stage-2&3 include a feature called ATSSS (Access Traffic Steering, Switching, Splitting), e.g., ref to TS 25.301 sec. 5.3.2, which supports functionalities similar to those described in this use case, but limited to 3GPP access plus non-3GPP dual access.
Existing service requirements, e.g., from TS 22.261 sec. 6.3, capture some general multi-RAT connectivity requirements, which do not fully cover or satisfy the specific target use case and functionalities
5.x.6	Potential New Requirements needed to support the use case
[bookmark: _Hlk112696798][bookmark: _Hlk111018006][PR 5.x.6-001] Based on both NR-U and NR network providers agreed data routing policies, the 5G system shall be able to support mechanisms to allow splitting of NB IoT devices data traffic between two NR access networks – NR (NTN) and NR-U (TN) based on delay tolerance basis.
[PR 5.x.6-002] Based on usage of both networks, the 5G system shall be able to collect and process agreed charging information sent to devices’ home PLMN 5GC.
  


3GPP
image1.png
NTN <«-=-» TN Access
gNB <--:» NTN Access

NB loT devices
On Harvester

Remote mgmt
Applications

5G CN Data Network

LocalloT and
sensors data

processing
Applications





