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****************************************1st Change***********************************************

12.2.5
Potential requirements

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[12.2-001]
	FRMCS System shall provide a means to initiate group communication between FRMCS Users and GSM-R Users.
	A
	22.179
	R-6.18.3.5-003

	[12.2-002]
	FRMCS System shall provide means to FRMCS Users to join the group calls of GSM-R
	A
	22.179
	R-6.18.3.5-003


*************************************End of Change***********************************************
****************************************Next Change*********************************************

12.3.5
Potential requirements

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[12.3-001]
	FRMCS System shall provide a means to obtain and share with FRMCS User the location information of GSM-R User(s).
	A
	22.280
	R-6.17.3.1-001

	[12.3-002]
	FRMCS System shall provide means to provide location information of FRMCS User to GSM-R.
	A
	22.280
	R-6.17.3.1-001



*************************************End of Change***********************************************

****************************************Next Change*********************************************

12.5.5
Potential requirements
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[12.5-001]
	FRMCS System shall provide a means for point to point communication between an authorized FRMCS User and a GSM-R User,
	A
	22.179
	R-6.18.3.5-004


*************************************End of Change***********************************************

****************************************Next Change*********************************************

12.7.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[12.7-001]
	The FRMCS System shall provide the alternative means than GNSS to obtain the position of the FRMCS Equipment.
	A
	TS 22.280
	The interfacing method and format of the location information from the LTE system is covered by 3GPP specification such as UE positioning in E-UTRAN[5]. 
Covered by [R-5.11-002a] of TS 22.280 which is 

“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)”.

	[12.7-002]
	The positioning information shall provide an accuracy of [TBD] whilst the UE is travelling at a maximum of 500 km/h.
	A/T
	TS 22.261
	TS 22.261 sub-clause 6.27.2
TS 22.261 sub-clause 7.3.2 – refer to positioning service level 3 (only one speed limit supported – up to 500 km/h – with horizontal accuracy of 1m)

See [R-12.14.2-001] of clause 12.14.2.5.


*************************************End of Change***********************************************

****************************************Next Change*********************************************

12.8.2.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.8.2-001]
	FRMCS-system to GSM-R circuit switched signalling and bearer service shall be supported for user-to-user and multiuser voice communication.
	A/T
	22.179
	 [R-6.18.4.2-003], [R-6.18.4.2-004]

	[R-12.8.2-002]
	FRMCS System shall support the current voice codecs used by GSM-R.
	A/T
	22.179
	 [R-6.18.4.2-005]

	[R-12.8.2-003]
	The FRMCS System shall be able to support interworking of GSM-R MLPP based call priorities to the priority mechanisms of the FRMCS System.
	A
	22.179
	 [R-6.18.4.2-003]

	[R-12.8.2-004]
	The FRMCS System shall be able to support interworking between the arbitration scheme used in GSM-R and the arbitration scheme used in the FRMCS System.
	A
	22.179
	[R-6.18.4.2-003]


*************************************End of Change***********************************************

****************************************Next Change*********************************************

12.9.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.9-001]
	The FRMCS System shall be able to manage 3GPP access systems and non-3GPP access systems (terrestrial and non-terrestrial) simultaneously.
	A/T
	TS 22.278

TS 22.261
	TS 22.278 sub-clause 5.0

TS 22.261 sub-clause 6.3.2.1

	[R-12.9-002]
	If provided by the FRMCS Equipment, the FRMCS Application on the FRMCS Equipment shall be able to make use of 3GPP and non-3GPP access systems simultaneously.
	A
	TS 22.278

TS 22.261
	TS 22.278 sub-clause 6.2

TS 22.261 sub-clause 6.3.2.1

	[R-12.9-003]
	The FRMCS User shall not experience service interruptions in the usage of applications due to a change of an access system.
	A
	TS 22.278

TS 22.261
	TS 22.278 sub-clause 5.0

TS 22.261 sub-clause 6.2.3

broader functional spectrum

	[R-12.9-004]
	The FRMCS transport system including 3GPP and non-3GPP access shall be agnostic to Railway Applications.
	T
	TS 22.278

TS 22.261
	TS 22.278 sub-clause 5.0

TS 22.261 sub-clause 6.2.1/6.2.3

broader functional spectrum

	[R-12.9-005]
	New access technology shall not require changes for the pre-existing application layer to be able to make use of this new access technology.

Note: 
Changes are required if the application layer wants to make use of the new capabilities of a new access technology.
	A/T
	TS 22.261
	TS 22.278 only partially compliant because of missing satellite access support

	[R-12.9-006]
	The transport layer shall allow using IP as a generic interface.
	T
	TS 22.278

TS 22.261
	TS 22.278 sub-clause 7.2

TS 22.261 sub-clause 5.1.2.3

	[R-12.9-007]
	For recording purposes, the FRMCS System shall be able to provide communication content as well as the associated communication related information.
	A
	TS 22.280

TS 22.278

TS 22.261
	TS 22.280 sub-clause 6.15.4

TS 22.278 sub-clause 9.2

TS 22.261 sub-clause 8.6

	[R-12.9-008]
	The FRMCS System shall be able to make use of one or more of the followings:

3GPP radio access (i.e. 4G and/or 5G) through railway-dedicated licensed spectrum
3GPP radio access (i.e. 4G and/or 5G) provided by public providers
3GPP radio access (e.g. LTE-U) through unlicensed spectrum
Non-3GPP radio access (e.g. IEEE 802.11 based and/or satellite based)
Wireline access
Note 1: GSM-R, TETRA, and P25 are not considered as a radio access technology of FRMCS.

Note 2: Not all of the radio access technologies may support all of the FRMCS requirements.
	T
	TS 22.261
	TS 22.278 reduced capabilities; partially encompasses only 4G access

	[R-12.9-009]
	The FRMCS System shall consider the availability of radio bearer services at the position of the FRMCS User to allow communication. 
	A
	TS 22.261
	6.3.2.1: The 5GS shall be able to dynamically offload part of the traffic (e.g. from 3GPP RAT to non-3GPP access technology), taking into account traffic load and traffic type.

	[R-12.9-010]
	The FRMCS System shall select appropriate radio bearer service with consideration of the FRMCS applications configurable preconditions (e.g. ranking of the available bearer services). 
	T
	TS 22.261
	TS 22.261 sub-clause 6.3.2.1

TS 22.278 reduced capabilities; partially encompasses only 4G access

TS 22.278 sub-clause 7.1.6 

	[R-12.9-011]
	The FRMCS System shall provide indication to FRMCS application on which bearer service is being  used.
	T
	N/A
	Implementation requirement 

	[R-12.9-012]
	Session continuity between 3GPP access and non-3GPP access shall not require FRMCS Users intervention.
	T
	TS 22.261
	6.2.3: service continuity

6.3.2.1: The 5GS shall be able to support mobility between the supported access networks



*************************************End of Change***********************************************

****************************************Next Change*********************************************

12.10.2.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.10.2-001]
	The FRMCS System shall be capable of providing different levels of QoS.
	(A)T
	TS 22.261
	sub-clause 6.7.2 paragraph 1 

	[R-12.10.2-002]
	The FRMCS-system service attributes shall be allocated unambiguously per application and/or per session and/or per FRMCS User.
	(A)T
	TS 22.261
	sub-clause 6.7.2 paragraph 1

sub-clause 6.8 paragraph 3, 4 

	[R-12.10.2-003]
	The FRMCS System shall support the efficient use of the radio resources.
	(A)T
	TS 22.261
	sub-clause 6.7.2 paragraph 3

sub-clause 6.23.2 

	[R-12.10.2-004]
	The FRMCS System shall provide service attribute control on a peer to peer basis.
	(A)T
	TS 22.261
	sub-clause 6.7.2 paragraph 6

sub-clause 6.8  paragraph 3 

	[R-12.10.2-005]
	The FRMCS System shall provide a mapping between application characteristics and the bearer service attributes.
	(A)T
	TS 22.261
	sub-clause 6.7.2 paragraph 1 

	[R-12.10.2-006]
	The FRMCS System shall be able to support different QoS for uplink and downlink of asymmetric bearers.
	(A)T
	TS 22.261
	sub-clause 6.7.2 paragraph 2 

	[R-12.10.2-007]
	The FRMCS System shall be able to modify service attributes during an active communication session.
	A/T
	TS 22.261

TS 22.280
	TS 22.261 sub-clause 6.8 paragraph 1

TS 22.280 sub-clause 6.8 

	[R-12.10.2-008]
	The FRMCS System shall detect and process the various user data traffic characteristics, latency and session reliability requirements. These requirements are summarised in Table 12.10-2.
	(A)T
	TS 22.261
	sub-clause 6.8 paragraph 6 

	[R-12.10.2-009]
	The FRMCS System shall support the applicable QoS requirements up to a train speed of 500kmh-1 at all locations along the track unless restrictions are indicated which are:

Low speed ≤ 40kmh-1.
	T
	22.289
	sub-clause 5.2.2

	[R-12.10.2-010]
	To prioritize among the application categories and their related QoS, the FRMCS System shall support 15 priority levels.
	T
	22.280
	[R-6.8.7.2-005]

	[R-12.10.2-011]
	The FRMCS System shall be able to request service attributes (latency, reliability, guaranteed bitrate/ non-guaranteed bitrate and priority) from the underlying 3GPP transport system and if appropriate also from non-3GPP transport systems.
	T
	TS 22.261
	sub-clause 6.7.2 paragraph 5, 8 

	[R-12.10.2-012]
	The FRMCS System shall be able to apply predefined default service attributes.
	T
	TS 22.261
	sub-clause 6.8 paragraph 4-6 

	[R-12.10.2-013]
	The FRMCS System shall be able to request each communication service attributes independently of the others.
	T
	TS 22.261
	sub-clause 6.7.2 paragraph 1, 2, 6 

	[R-12.10.2-014]
	The FRMCS System shall be able to assess whether the communication service attributes received from the transport system are sufficient to support the communication service fully or in a restricted way and report this information to the FRMCS application.
	T
	TS 22.261
	sub-clause 6.7.2 paragraph 3 

	[R-12.10.2-015]
	The FRMCS System shall be able to keep the communication priority independent from the QoS parameters latency, reliability, guaranteed/non-guaranteed bitrate.
	T
	TS 22.261
	sub-clause 6.7.2 paragraph 4 

	[R-12.10.2-016]
	The FRMCS System shall provide a radio resource efficient allocation of the communication bandwidth.
	T
	TS 22.261
	sub-clause 6.7.2 paragraph 3

sub-clause 6.23.2 

	[R-12.10.2-017]
	Talker assignment time, the timeframe between talker request and the permission to talk in a multi-user voice communication, shall be lower than 300ms.
	A/T
	22.179
	[R-6.15.3.2-012] The MCPTT Service shall provide an MCPTT Access time (KPI 1) less than 300 ms for 95% of all MCPTT Request.

[R-6.15.3.2-013] For MCPTT Emergency Group Calls and Imminent Peril Calls the MCPTT Service shall provide an MCPTT Access time (KPI 1) less than 300 ms for 99% of all MCPTT Requests.

	[R-12.10.2-018]
	FRMCS system shall support at least encoding of speech signals between 200–7000 Hz.
	A/T
	22.280

26.441
	TS 22.280

sub-clause 5.13

TS 26.441

entire document

	[R-12.10.2-019]
	The FRMCS voice codec shall be robust to meet different radio channel impairments caused by the different working conditions in the train, beside or under the train.
	A/T
	22.280

26.445
	clause 5

s0504-s0506

	[R-12.10.2-020]
	The encoding of speech signals in the FRMCS system shall be efficient to meet limited radio resource availability.
	A/T
	22.280

26.445
	clause 5

s0504-s0506

	[R-12.10.2-021]
	Priority handling of communication service in the FRMCS System shall encompass the assignment of a priority to a communication and involves the seizing of resources, which are in use by a communication having a lower ranking in the absence of idle resources.
	A/T
	22.280
	[R-6.8.7.2-001]

	[R-12.10.2-022]
	Priority handling of the FRMCS System shall support discontinuation of an ongoing communication having a lower priority to allow an incoming communication of higher priority.
	A/T
	22.280
	[R-6.8.7.2-004]

	[R-12.10.2-023]
	The FRMCS System shall always consider the priority of the FRMCS User initiating the communication.
	A
	22.280
	[R-6.8.7.2-002]

	[R-12.10.2-024]
	The FRMCS System shall consider for a communication the priority level selected by the FRMCS User at setup or the priority level predefined at registration.
	A
	22.280
	[R-6.8.7.2-004]

	[R-12.10.2-025]
	The FRMCS System shall treat the communication priority levels when the FRMCS User is registered to a FRMCS network.
	A
	22.280
	[R-6.8.7.2-001]

	[R-12.10.2-026]
	The definition of the priority level which may cause pre-emption of another ongoing communication shall be stored and can be changed by the FRMCS User.
	A
	22.280
	[R-6.8.7.2-004]

	[R-12.10.2-027]
	The FRMCS System shall be able to allocate setup classes i.e. communication setup time requirements and resource pre-emption capabilities to each priority level.
	A/T
	22.280
	[R-6.8.7.2-003]

	[R-12.10.2-028]
	In case of resource pre-emption, the pre-empted FRMCS user shall be provided with a suitable indication.
	A
	N/A
	It is an implemenation choice

	[R-12.10.2-029]
	The priority level shall be selected by the FRMCS User on a per communication basis.
	A/T
	22.280
	[R-6.8.7.2-001]

	[R-12.10.2-030]
	The FRMCS User shall be able to select any priority level up to the authorised priority level. The maximum priority level shall be stored on the UICC.
	A
	22.280
	[R-6.8.7.2-006] 

[R-6.8.7.2-007]

	[R-12.10.2-031]
	At communication setup, the FRMCS Equipment/UE and the FRMCS System shall verify the priority level at setup against the maximum authorised priority level.
	A
	22.280
	[R-6.8.7.2-008]

	[R-12.10.2-032]
	If the FRMCS User has not selected a priority level at setup, the FRMCS System shall apply a FRMCS User specific default priority level.
	A
	22.280
	[R-6.8.7.2-009]

	[R-12.10.2-033]
	If the FRMCS User has selected at setup a priority level higher than the maximum authorised priority level, the maximum authorised priority level shall be applied by the FRMCS System for the communication.
	A
	22.280
	[R-6.8.7.2-010]

	[R-12.10.2-034]
	The FRMCS System shall take into account the service attributes to allow selection of the available bearer services.
	T
	TS 22.261
	sub-clause 6.7.2 paragraph 5, 8 

	[R-12.10.2-035]
	The FRMCS System shall be able to assign multiple individual FRMCS User communications having individual QoS profile to a single IP address.


	A/T
	TS 22.261

TS 22.280
	TS 22.261

sub-clause 6.8 paragraph 3

TS 22.280

sub-clause 5.15 

	[R-12.10.2-036]
	The FRMCS System shall provide a mechanism to derive the communication characteristics of an application and map those on a data flow with a predefined QoS profile.
	A/T
	TS 22.261

TS 22.280
	TS 22.261

sub-clause 6.8 paragraph 3

TS 22.280

sub-clause 5.15 


Application categories and their related service attributes are grouped into specific QoS class. Table 12.10-2 summarises the QoS classes and their applicable service attributes.
	Application Category
	Service Attribute (according to Table 12.10-1)
	Session establishment
	Session Loss Rate

	
	Latency peer to peer 
	Reliability 
	
	

	Voice
	Low


	Normal


	Normal


	NA

	Critical Voice
	Low


	High

	Immediate


	NA

	Video
	Normal
	High
	Normal
	NA

	Critical Video
	Low
	High
	Immediate
	NA

	Very Critical Video
	Ultra Low or Low

Note 1
	High
	Normal
	NA

	Critical Data

(future applications) 
	Low
	Ultra-High
	Immediate
	NA

	Very Critical Data


	Ultra-Low or Low (Note 1)
	Ultra- High
	Immediate
	NA

	Critical Data

(legacy applications)
	Normal
	High
	Normal
	<10-2/h

	Non-Critical data
	Normal
	High
	Normal
	NA

	Messaging
	Best Effort
	High
	Normal
	NA

	Note 1: The latency “Ultra low” is restricted to low speed ≤40 kmh- 1.


Table 12.10-2 - Service and Service Attribute requirements
Railway specific conditions
1.) Following propagation conditions are to be considered:

· Free space in general

· Railway corridors in general and especially in hilly terrain

· Forest Aisle

· Underground / tunnel environment

· Moving trains or objects in a railway station and shunting yards
2.) FRMCS System should be able to reuse the existing GSM-R sites. A non-exhaustive example list provides the typical site-to-site deployment scenarios:

Rural environment: between 5 - 7km.

Urban environment: <5km.

*************************************End of Change***********************************************

****************************************Next Change*********************************************

12.18.5
Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.18-001]
	The FRMCS System shall be able to support the call restriction service taking into account the user identity and/or location information.
	A
	22.280
	Covered by R-5.9a-020, R-5.9a-021, R-5.11-0XX, in particular R-5.11-007 and R-5.11-009


*************************************End of Change***********************************************
