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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.
[bookmark: _GoBack]3. Conclusions
<Conclusion part (optional)>
4. Proposal
We propose to add the following feature to 3GPP TR22.890.


* * * First Change * * * *
6.x	Multiple trains’ stops at the same platform	Comment by Gach Guillaume: Do you expect more that 2 trains on the same platform?	Comment by ILMUBYUN: We don’t intend to deal with cases where more than two trains stop at the same platform in this contribution.
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. since it typically takes more than 1 minute after trains enter the platform for passengers to get on and off and depart again.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.	Comment by Gach Guillaume: The relationship between train intervals, multiple trains stops and delays for passengers to get off/on is unclear.	Comment by ILMUBYUN: We’ve added descriptions for clarification.
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 two onboard UEs (i.e., FRMCS UEs) for redundancy, supporting both on-network and off-network communications.	Comment by Gach Guillaume: It is for redundancy or other purposes? Please clarify	Comment by ILMUBYUN: It is for redundancy because trains usually have 2 UEs for redundancy. We’ve added a description for clarification.
- There is an edge server per station and theAn edge server at the smart station can determine which platform trains stop and transmit/receive data to onboard UEs of Trains 1&2 through the 3GPP network.	Comment by Gach Guillaume: This edge server is considered as the trackside entity of your Passenger Information System (PIS), correct?	Comment by Gach Guillaume: Do you expect one edge server per station or using a centralised approach with a single trackside entity of your PIS?	Comment by ILMUBYUN: We assume one edge server per station for simplicity in this contribution.	Comment by ILMUBYUN: We assume the edge server has an interface with the PIS and a function to determine the train’s stop location. According to implementation, the edge server may be or may not be a part of the PIS.

To make it clear, we added a sentence.	Comment by Gach Guillaume: Where is located the edge server? As PDN (after CN/N6 interface)? Or close to AN/BS?	Comment by ILMUBYUN: The location of the edge server is close to AN/BS.
- 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.	Comment by Gach Guillaume: Any distance requirements to enable edge server and onboard UE of approaching trains to communicate?	Comment by ILMUBYUN: The distance requirement is 15 km, as described in Table 6.x.6.2-1, because Korean urban railways have space to install edge servers at least every 15km.	Comment by Gach Guillaume: Do you plan onboard  UE-initiated communications or edge-server initiated communications?
How do onboard UEs obtain identities of the edge server (for 3GPP/MCX routing purpose)?
Please consider sufficient time for registration & authorisation when trains are approaching the corresponding platform.	Comment by ILMUBYUN: As we described in 6.x.4 Post-conditions, UE-initiated communications with the server at the next station.

We assume that onboard UEs know the identities of the edge server when the train route is determined..	Comment by Gach Guillaume: Do you intend to make use of MCX for user’s authorisation (MCX clients in both onboard UEs and edge server)?	Comment by ILMUBYUN: We did not specify yet.
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.	Comment by Gach Guillaume: Is it a safety-related application?	Comment by ILMUBYUN: Yes, it is.
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.	Comment by Gach Guillaume: Please clarify the purpose of such connection	Comment by ILMUBYUN: We have added an explanation for clarification
4. The server allows Train 2 to enter the platform.
5.  If necessaryFor redundancy, Train 2 can added a connection with Train 1 through off-network before entering the platform. 	Comment by Gach Guillaume: Please clarify the purpose of such connection	Comment by ILMUBYUN: We have modified the sentence for clarification
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.	Comment by Gach Guillaume: Is it the reason why 2 onboard UEs are used in each train? Please clarify	Comment by ILMUBYUN: No, two onboard UEs are used for redundancy.
- When the distance between Trains 1 and 2 becomes longer, Trains 1 and 2 stop sharing the information and disconnect from each other.	Comment by Gach Guillaume: Due to out of range communication? Or because of operational rules? Please clarify	Comment by ILMUBYUN: Because Trains 1 &2 don’t need to share the information such as acceleration/deceleration, braking when the distance gets longer.
6.x.5	Existing features partly or fully covering the use case functionality
TR 22.990 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	Comment by Gach Guillaume: Please clarify potential new requirements to which 3GPP standards are expected as outcomes of the study.	Comment by ILMUBYUN: We added the target 3GPP standard.
Note: Those requirements are intended to be included in Section 6 of TS 22.289[x].
6.x.6.1	Requirements related to the Service layer
[bookmark: _Hlk80607558][PR 6.x.6.1-1] The FRMCS System shall support multiple edge servers along rail tracks and FRMCS UEs shall connect multiple edge servers simultaneously which are located along rail tracks.	Comment by Gach Guillaume: This requirement has to be clarified: what do you require from 3GPP here?	Comment by ILMUBYUN: We modified the sentence for clarification.	Comment by Gach Guillaume: Do you need multiple PDU sessions? Multiple MCData IP connectivity with multiple GRE tunnels? Please clarify	Comment by ILMUBYUN: UEs need multiple PDU sessions to connect multiple edge servers. 
6.x.6.2	Requirements related to the Transport layer
[PR 6.x.6.2-2] The FRMCS System shall support the following traffic characteristics of data transfer: 

	Scenario
	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 platformOn-network (Korea, urban railway)	Comment by Gach Guillaume: Do you plan to have off-network traffic characteristics also?	Comment by Gach Guillaume: Please change “on-network” with the title of your use case.	Comment by ILMUBYUN: We will not add off-network traffic characteristics in this contribution.	Comment by ILMUBYUN: 5QI#80 may be used to meet the requirement. However, 5QI#80 is Non-GBR. Thus, we need to investigate further if this use case needs GBR or delay-critical GBR.

Additionally, we removed the communication range because it is the on-network scenario.	Comment by ILMUBYUN: Changed
	≤10 ms	Comment by Gach Guillaume: Do you plan to use 5QI#80 to support such stringent requirement?
	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


Table 6.x.6.2-1: Traffic characteristics for multiple trains’ stops at the same platform

* * * Next Change * * * *
<Proposed change in revision marks>	Comment by Gach Guillaume: Please remove	Comment by ILMUBYUN: Removed

* * * Next Change * * * *
<Proposed change in revision marks>	Comment by Gach Guillaume: Please remove
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