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Abstract: This contribution proposes the requirements of multiple trains’ stops at the same platform in chapter 6 of TR22.890
1. Introduction
This pCR suggests the use case of multiple trains’ stops at the same platform.
2. Reason for Change
This pCR provides a new use case for TR22.890.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
We propose to add the following feature to 3GPP TR22.890.


* * * 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.
[x]	3GPP TR22.990. “Study on off-network for rail”.
[y]	3GPP TS22.282: “Mission Critical (MC) data”.
[z]	3GPP TS22.289: “Mobile communication system for railways”.

* * * Next Change * * * *
6.x	Multiple trains’ stops at the same platform
6.x.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.
[image: ]
Figure 6.x. 1. Two trains’ stops at the same platform

6.x.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.
6.x.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.
6.x.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.
6.x.5	Existing features partly or fully covering the use case functionality
TR 22.990[x] covers utilizing off-network and on-network communications at the same time and the traffic characteristic of off-network communications.
6.x.6	Potential New Requirements needed to support the use case
6.x.6.1	Requirements related to the Service layer
[bookmark: _Hlk80607558][PR 6.x.6.1-1] 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[y].
[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]
6.x.6.2	Requirements related to the Transport layer
[PR 6.x.6.2-1] 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[z].
	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
	≤1Mbps
	Small to large
	≤ 1 Mbps/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 6.x.6.2-1: Traffic characteristics for multiple trains’ stops at the same platform
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