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1. Introduction and Reason for change
Unused clauses and template information to be removed, clauses re-numbered accordingly.
3. Proposal

It is proposed to make the following changes to TR 22.890 v0.6.2.

* * * First Change * * * *
2
References

The following documents contain provisions, which through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
UIC MG-7900v2.0.0, Future Railway Mobile Communication System – Use cases, Feb. 2020.

[3]
UIC FU-7100v5.0.0, Future Railway Mobile Communication System – User Requirements Specification, Feb. 2020.

[4]

TTA TTAK.KO-06.0507/R1, Requirements for Smart Railway Device - Information Model, Dec. 2020.

[5]
TTA TTAK.KO-06.0508/R1, Requirements for Smart Railway Platform - Information Model, Dec. 2020.

[6]
3GPP TR 22.990. “Study on off-network for rail”.

[7]                        3GPP TS 22.280: " Mission Critical Services Common Requirements (MCCoRe)"
[8]
3GPP TS 22.282: “Mission Critical (MC) data”.
[9]
3GPP TS 22.289: “Mobile communication system for railways”.



3
Definitions and abbreviations


3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Mobile Intelligent Assistant: 5G enabled robot with autonomous movements and artificial intelligence to support passengers in the Railway Smart Station
Railway Smart Station: a train station where the 5G and other ICT technologies such as IoT and AI, are used for providing assisting railway services
Zone: A 2-dimensional region of a pre-determined size.

Zone resolution: The pre-determined size of the given zone.




3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

AI
Artificial Intelligence
FRMCS
Future Railway Mobile Communication System

ITS
Intelligent Transport System

IoT
Internet of Things

MCX
Mission Critical X, with X = PTT or X= Video or X= Data
* * * Next Change * * * *




























5
Performance communication applications related use cases

5.1
Emergency use case of smart station – fire in station 
5.1.1
Description

The fire in station use case is to describe an emergency situation and managing the situation in context of railway smart station.  Through this use case work, technical keywords are deduced and numbers of potential requirements are come from the keywords.
5.1.2
Pre-conditions

Fire detectors are 3GPP UEs. The passengers have their own 3GPP UEs as their smart phone.

There is a fire situation in somewhere of a railway smart station. A fire detector senses the situation and report to railway smart station system via 3GPP network.

Some passengers also recognize and register the situation to the station system via railway smart station app in their 3GPP UEs and some of them notify it to the fire fighting force and/or police.
5.1.3
Service Flows

1. The Railway Smart Station System indicates the fire situation from the fire detector. While the fire is getting bigger and bigger, the number of fire detectors providing sensing information is also increasing. The system indicates the location and directions of the fire spreading by analysing the information from the detectors.

2. The Railway Smart Station System starts a fire emergency protocol. It declares the situation to the near firehouses and police stations, and provides the station information via a specific interface that is not in scope of 3GPP, e.g. the station map.  It finds available devices in the station and controls the devices to handle the situation. For example, the system controls fire sprinklers to start supress the fire efficiently. An evacuation warning and emergency exit information are announced to people in the station via the audio broadcasting devices. Emergency messages are sent to the people as well. The system controls emergency lamps and direction lights to give guidance information for evacuating the people.

3. The system notices the situation to the neighbour stations and the incoming trains. The trains make emergency stop at a safe place and evacuate their passengers. The system sends emergency protocol information to the railway workers in the station depends on their group roles in the protocol.

4. The system video-streams the fire site using a camera near the fire place. The people in the station could watch the streaming and get the information of the fire site, e.g. location and range of the site.

5. The system gets UEs information and sets up roles to UEs of the workers, firefighters and police officers, and downloads information on the UEs to support the role via interfacing the systems of the fire department and the police. The role is changed dynamically depends on the status of duty of the workers, firefighters and officers.

6. The system and the UEs of the people get cooperation to count the number of people in the station. The people is included in the rescue group autonomously.
5.1.4
Post-conditions

The devices in the station are monitored and controlled by the Railway Smart Station System.

The railway workers, firefighters, police officers are on their duty using their UEs.

The people in the station and the incoming train, escape the station and move to the safe place by using their UEs which are interfaced by the system.
5.1.5
Existing features partly or fully covering the use case functionality
The role and group management are fully covered by 3GPP system and MCX framework.
5.1.6
Potential New Requirements needed to support the use case
[PR-5.1.6-1] The 5G system shall support to access various networks which are used to monitor and control features for the devices in the station.

[PR-5.1.6-2] The 5G system shall support to connect massive number of devices in a specific area in the station , which is defined to monitor and/or control.

[PR-5.1.6-3] The 5G system should support to interface external system to control the UEs that belongs to the external system. 
[PR-5.1.6-4] The 5G system should support counting number of UEs in a specific area  in the station under the condition of category of UE and status of UE.
Editor’s note: There requirements are FFS.
5.2
Multiple trains’ stops at the same platform
5.2.1
Description

It is needed to reduce train intervals to increase the track capacity. If the train intervals are less than some threshold, multiple trains should stop at the same platform. This is because we can reduce the interval between trains, but for safety reasons, reducing the time for passengers to get on and off and increasing the speed of trains entering the station is limited. In general, it takes more than 1 minute for the train to enter and exit the platform, including the time for passengers to get on and off, so if the train interval becomes shorter than 1 minute, there could be two trains on the platform.
The scenario when two trains stop at the same platform is as follows:

· The passenger information system (PIS) of a smart station displays that Train 1 will stop in front of the platform, and Train 2 will stop at the back of the platform. Train 1 & 2 may have different routes.

· Step 1:  A previous train is departing the platform, and Train 1 enters the platform while a part of the previous train is still at the platform. According to the previous train's location, Train 1 slows down its speed and goes in front of the platform.

· Step 2: After the previous train left the platform, Train 1 stops in front of the platform.

· Step 3: While Train 1 is stopping for passengers to get on and off, Train 2 enters the platform 

· Step 4: Train 2 stops behind Train 1 and opens its doors. While the passengers of Train 2 are getting on and off, Train 1 start to depart the platform.
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Figure 6.2.1-1 Two trains’ stops at the same platform

5.2.2
Pre-conditions

- Each train has at least one onboard UE (i.e., FRMCS UE), supporting both on-network and off-network communications.
- There is an edge server per station and the edge server can determine which platform trains stop and transmit/receive data to onboard UEs of Trains 1&2 through the 3GPP network.

- Each edge server can transmit/receive information to the PIS.

- Onboard UEs know the identities of the edge server on the train route.
5.2.3
Service Flows

1. Train 1 is stopping at Platform A of the smart station, and Train 2 is approaching. Trains 1 & 2 are connected and authorized to transmit/receive information to the server at the smart station.
2. The server determines that Train 2 stops at Platform A. The server informs Train 2 of the platform where Train 2 will stop, the stop location within the platform, and the existence of Train 1 at the platform. Also, the server informs Train 1 that Train 2 will stop behind Train 1.
3. Train 2 establishes a connection with Train 1 through on-network and then notifies the server of the connection establishment with Train 1. Trains 1&2 can share information such as acceleration/deceleration, braking, location, etc., through the connection to stop at the same platform.

4. The server allows Train 2 to enter the platform.

5. For redundancy, Train 2 can add a connection with Train 1 through off-network before entering the platform. 

6. Train 2 stops behind Train 1 at Platform A and opens its doors for passengers to get on and off. Train 1 starts to depart.
5.2.4
Post-conditions

- Train 1 establishes a connection with the server at the next station while Train 1 has a connection with the server at the current station.

- When the distance between Trains 1 and 2 becomes longer, Trains 1 and 2 stop sharing the information and disconnect from each other.
5.2.5
Existing features partly or fully covering the use case functionality

TR 22.990[6] covers utilizing off-network and on-network communications at the same time and the traffic characteristic of off-network communications.
5.2.6
Potential New Requirements needed to support the use case
5.2.6.1
Requirements related to the Service layer

[PR 5.2.6-1] A single mobile FRMCS UE shall be able to connect to multiple edge servers simultaneously which are located along rail tracks.

Note: The above requirement is intended to be included in Section 5.5 of TS22.282[8].

[Editor’s note: The potential requirements for FRMCS UEs to identify the edge servers are FFS]

[Editor’s note: The potential requirements for edge servers to authorize the FRMCS UEs are FFS]
5.2.6.2
Requirements related to the Transport layer

[PR 5.2.6-2] The FRMCS System shall support the following traffic characteristics of data transfer: 
Note: This table is intended to be included in Section 6.2 of TS 22.289[9].
	Scenario
(Note 5)
	End-to-end latency
	Reliability

(Note 1)
	UE speed
	UE Relative

Speed
	User experienced data rate
	Payload

size

(Note 2)
	Area traffic density
	Overall UE density
	Service area dimension
(Note 3)

	Multiple trains’ stops at the same platform (Korea, urban railway)
	≤10 ms
	99.9999%


	≤100 km/h
	≤50km/h
	≤1Mb/s
	Small to large
	≤ 1 Mb/s/km
	≤ 5 (100m)
	≤ 15 km

along rail tracks including bad weather conditions
(Note 4)

	
	NOTE 1:
Reliability as defined in TS 22.289 sub-clause 3.1.

NOTE 2:
Small: payload ≤ 256 octets, Medium: payload ≤512 octets; Large: payload 513 -1500 octets.

NOTE 3:
Estimates of maximum dimensions.

NOTE 4:
Non-Line-of-Sight (NLOS) between UEs shall be supported
NOTE 5:    Off-network traffic characteristics are not addressed in this table since it can be covered by TR22.990.


Table 5.2.6.2-1: Traffic characteristics for multiple trains’ stops at the same platform
6
Business communication applications related use cases

6.1
Transportation convenience service for the passengers for the reduced mobility 
6.1.1
Description
In the Railway Smart Station, a transportation convenience service for the passengers with the reduced mobility can be feasible, such as a mobility service for the passengers to arrive at the desired destination.
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Figure 6.1.1-1. Example of transport convenience service for the passenger with the reduced mobility

6.1.2
Pre-conditions
1. There exist feasible Mobile Intelligent Assistant in the smart station, where the Mobile Intelligent Assistant support 3GPP system.
2. The Mobile Intelligent Assistant are operated under the central control system via 3GPP access.
3. There is at least one passenger with the reduced mobility in the smart station, where the weak passenger has difficulty moving toward the desired destination.

4. The passenger has an equipment supporting 3GPP access.
6.1.3
     Service Flows
1. A passenger with the reduced mobility is reserved in advance, where a smart station already knows that the passenger needs help to get to the desired destination.
2. Once the passenger enters the smart station, one Mobile Intelligent Assistant stands by for mobile support to the desired destination.
3. The Mobile Intelligent Assistant takes the passenger to the desired place.
6.1.4     Post-conditions
1. The smart station traces and manages the route of movement of the passenger with the reduced mobility.
6.1.5     Existing features partly or fully covering the use case functionality
[R-5.11-001] The MCX Service shall support obtaining and conveying Location information describing the position of the MCX UE.

[R-5.11-002] The MCX Service should support obtaining and conveying high accuracy Location information describing the position of the MCX UE.

[R-5.11-002a] The MCX Service shall be able to provide a mechanism for obtaining high accuracy Location information by integrating position information from multiple external sources (e.g. magnetometers, orientation sensors, GNSS) 

[R-5.11-003] The MCX Service shall provide for the flexibility to convey future formats of Location information.
[R-6.12-002] The MCX Service shall support conveyance of Location information provided by 3GPP location services.
Note: Please refer to TS 22.280 V17.6.0.
6.1.6     Potential New Requirements needed to support the use case
[PR-6.1.6-1] The 3GPP system shall support obtaining and conveying location information as a scalable zone information in the application layer.

Editor’s note: This requirement is FFS.
6.2
Smart kiosk of Railway Smart Station
6.2.1
Description

A smart kiosk in the railway smart station provides various information to passengers, such as location information service with 3D or metaverse enabled station map, simple ticketing service, and other information providing services via interfacing smart station devices and systems, e.g. CCTV, sensors.
The kiosk co-operates with a Mobile Intelligent Assistant such as robot, to support passengers if the kiosk operating system decides that it is necessary. 
6.2.2
Pre-conditions

A passenger has ticketed of a train.

A passenger has a UE, which is a Railway Smart Station service enabled.

A kiosk has a UE, which is a Railway Smart Station service enabled.

A Mobile Intelligent Assistant has a UE, which is a Railway Smart Station service enabled.

A passenger has made a permission to handle his/her identification to FRMCS, such as the smart station system.  
6.2.3
Service Flows

1. A passenger is standing in front of a smart kiosk to search his train’s platform.

2. The passenger’s UE make a proximity connection with the kiosk or vice versa by using 5G Off-network communication.

3. The passenger sends identification information of the passenger (e.g. customer id) or the train.(e.g. train number).

4. The kiosk shows the path to the platform of the train with 3D or metaverse enabled map of the smart station and transmits the information to the passenger’s UE.

5. The passenger gets physical ticket or receipt from the kiosk and the passenger is a transport vulnerable, asks guidance to the kiosk by the Mobile Intelligent Assistant, a.k.a. guidance robot of the smart station.

6. The kiosk asks the location of the Mobile Intelligent Assistant to the FRMCS, and arranges the closest one to the passenger and bring the Mobile Intelligent Assistant the passenger, for example, in front of the kiosk.

7. The Mobile Intelligent Assistant comes to the passenger and confirms the identification information of the passenger by connecting the UE via 5G Off-network communication of the passenger.

7. The passenger gets on the Mobile Intelligent Assistant and moves to the platform.
6.2.4
Post-conditions

The passenger gets on the train and enjoys his/her journey.
The Mobile Intelligent Assistant is released from the passenger service and ready to organise other service.
6.2.5
Existing features partly or fully covering the use case functionality
MCX location, identity and group management cover the related functionality of this use case. 
6.2.6
Potential New Requirements needed to support the use case
[PR-6.2.6-1] The 5G System shall support the proximity connections between the UE, the kiosk and the Mobile Intelligent Assistant. 

[PR-6.2.6-2] The 5G System shall be able to provide functions to handle the smart station information for making display 3D or metaverse enabled smart station map and generating path information by a kiosk.

6.3
Multiple concurrent mobility services
6.3.1
Description
In the Railway Smart Station, a transportation convenience service for the passengers with the reduced mobility can be feasible, such as a mobility service for the passengers to arrive at the desired destination.
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Figure 6.3.1-1. Example of multiple concurrent mobility services

6.3.2
Pre-conditions
1. There exist feasible Mobile Intelligent Assistants in the smart station, where the Mobile Intelligent Assistants support 3GPP system.
2. The Mobile Intelligent Assistants are operated under the central control system via 3GPP access.
3. Each Mobile Intelligent Assistant  supports corresponding mobility service.

4. There exist more than or equal to two mobility services, where each mobility service requires different location accuracy, and is supported by different mobility object.
6.3.3
Service Flows
1. Two different mobility services are initiated by the central control system.

2. A Mobile Intelligent Assistant#1 and a Mobile Intelligent Assistant#2 move along the predetermined path. Here, each path is characterized by the representative location of corresponding zone.

3. The Mobile Intelligent Assistant#1 and the Mobile Intelligent Assistant#2 moves along the representative location of blue and red zone.

5. Two different mobility services are completed by the Mobile Intelligent Assistant #1 and the Mobile Intelligent Assistant #2, where the completion time can be different.
6.3.4     Post-conditions
1. Two different mobility services are supported in the smart station.
6.3.5     Existing features partly or fully covering the use case functionality
[R-5.11-001] The MCX Service shall support obtaining and conveying Location information describing the position of the MCX UE.

[R-5.11-002] The MCX Service should support obtaining and conveying high accuracy Location information describing the position of the MCX UE.

[R-5.11-002a] The MCX Service shall be able to provide a mechanism for obtaining high accuracy Location information by integrating position information from multiple external sources (e.g. magnetometers, orientation sensors, GNSS) 

[R-5.11-003] The MCX Service shall provide for the flexibility to convey future formats of Location information.
[R-6.12-002] The MCX Service shall support conveyance of Location information provided by 3GPP location services.
Note: Please refer to TS 22.280 [6].
6.3.6     Potential New Requirements needed to support the use case
[PR-6.3.6-1] The MCX service shall support obtaining and conveying location information describing the positions of each MCX UE with different location accuracy simultaneously.
Note: The above requirement is intended to be included in Sections 5.11 and 6.12 of TS 22.280 [7].
























































10
Conclusions and Recommendations
 [Editor’s note: Text to be provided.]
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