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Abstract: A use case is proposed to make automatic monitoring of railway smart station. It is carried out through dozens of CCTVs, a controller staff could not check all the CCTVs at a moment. To assist monitoring CCTV, an AI system gives help to the controller. The system examines dozens of CCTVs, determines an abnormal situation, and sends a warning message to the controller when the situations occurs such as illegal riding, neglected wandering of suspicious object, unauthorized entry, or user falls from the platform.
In this contribution, a use case for the automatic monitoring is described and potential requirements are proposed.

[PR-8.x.6-1] is considered to add in clause 5.2.2 Scenarios and KPIs for main line of TS22.289 as the Video Live Stream for operational purpose.
[PR-8.x.6-2] is considered to add in clause 6.6 dynamic group management and 6.17.3
Interworking with non-MCX Service systems of TS22.280.
---------- Use Case template ----------
8.x
Automatic monitoring of Railway Smart Station


8.x.1
Description

The monitoring of a railway station is a hard work. It should be made in 24 hours a day, 7 days a week. It is carried out through dozens of CCTVs, a controller could not check all the CCTVs  at a moment. To assist monitoring CCTV, a AI system gives help to the controller. The AI system is a part of Railway Smart Station services, and it has live streaming video input from CCTVs in the Railway Smart Station. The AI system inspects the input video streams, finds abnormal situations such as illegal riding, neglected wandering of suspicious object, unauthorized entry, or user falls from the platform. If it detects abnormal situation, makes notice of warning to the Station Staff and Control office. 
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Figure 8.x.1-1 Use case of Automatic Monitoring that covers emergency situation
8.x.2
Pre-conditions

Some CCTV’s are pre-designated to aim each part of the station 

in case of emergency.

A system of AI is trained to provide automatic monitoring functions for the railway smart station.
Some abnormal cases are pre-defined in the system.
8.x.3
Service Flows

1. The CCTVs in the station provide live streaming videos 

on the situation of the station such as platforms of the station.

2. The AI system looks at the video data from the dozens of CCTVs.

3. An abnormal situation is occurred. A passenger has fallen from the platform.

4. The AI system makes an alarm to the controller of the station to let him know the situation. The ​​system also sends a notification alarm to station staff who are close to the place where the situation occurred.
5. The staff arrives at the accident site, rescues the passenger, and organizes the surrounding situation. 

6. The controller is aware of the situation and contacts the train to prevent it from entering the platform.
7. The AI ​​system records the video, call history, and actions taken in the process of handling abnormal situations as data of the future learning.
8.x.4
Post-conditions

Passengers are rescued, circumstances are cleared up, and trains are allowed to enter the platform.
The data recorded by the AI ​​system is later used in audits for handling the case.
8.x.5
Existing features partly or fully covering the use case functionality
The group management are fully covered by 5G system and MCX framework.
Note: Please refer to TS 22.280 V18.2.0.
[R-5.11-009] The MCX Service shall provide a means for an MCX UE to send a Location information update whenever a trigger condition is satisfied (e.g., initial registration, distance travelled, elapsed time, cell change, tracking area change, PLMN change, MCX Service communication initiation).
[R-6.15.4-004] The MCX Service shall provide a mechanism for a Mission Critical Organization to log at least the following metadata per communication: depending on service this may include; start time, date, MCX User ID, functional alias(es), MCX Group ID, Location information of the transmitting Participant, end time or duration, end reason, type of communication (e.g., MCX Service Emergency, regroup, private) and success/failure indication.

 
Note: Please refer to TS 22.281 V17.0.0.
[R-5.1.3.3.2-001] The MCVideo service shall provide a mechanism for an authorised MCVideo User to remotely start and stop local recording of video.

[R-5.1.3.3.2-002] The MCVideo service shall provide a mechanism for an authorised MCVideo User to remotely set triggers for automatic commencement of video transmission to authorised MCVideo Users; such triggers to include motion detection, time of day, face recognition, licence plate recognition, location and speed.

 
8.x.6
Potential New Requirements needed to support the use case
[PR-8.x.6-1] The 5G System shall provide data bandwidth to support delivering at least 16 of live video streams from CCTVs to the AI system

.
	Scenario
	End-to-end latency
	Reliability
	Speed limit
	User experienced data rate
	Payload

size

(Note 2)
	Area traffic density
	Service area dimension

	Video live streaming for operational purposes
	≤100 ms
	99,9%
	≤10 km/h
	500 kbps

up to 2Mbps
(Note1)
	Medium
	Up to 1 Gbps/line km
	Up to 2 km along rail tracks and platforms in station

	Note1. It assume that the number of CCTVs is 1 (usually at least 8 in the platform and 8 in the train) for this use case. The whole (8 CCTVs in the platform and 8 in the train as example) CCTVs video live stream bandwidth is from 8Mbps(SD, single density quality) to 32 Mbps(HD, High density quality)



[PR-8.x.6-2] The FRMCS shall be able to group and regroup the AI system with the platform's CCTVs and the train's CCTVs as specific role, e.g. video automatic monitoring.

�Please clarify the correct term, either “Railway Smart Station”, “Smart Railway Station” or “Smart Station”.


�I have corrected the term as Railway Smart Station.


�It is valid only for platforms?


�I have changed “platform” as “station”


�Live streaming? To which entity(ies)?


�Yes. For example, the CCTVs provide live streaming videos of platforms and the monitoring panel displays the videos to avoid dangerous situation. 


�Using functional identities/aliases and location-based addressing?


�Yes, right.


�Performance requirements shall also be provided to support such scenario.


We may consider this requirement as implementation, specific, not standard related


�I’ll add 22.990 format table here.


�Using functional identities/aliases and location-based addressing?


�Yes, right.


�Already supported with functional alias and location criteria. What are your intentions in terms of stage 1 specifications? Please clarify


�In my intentions, this requirement may implement based on the MCX with functional alias and define interface to AI systems.


��Already supported by TR 22.889/989. Please clarify what is missing.


�I have updated the requirement to make clear.
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