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*************** Start of proposed modification  ****************

[bookmark: _Toc494465925]12.6	Interworking with legacy systems including LMR
[bookmark: _Toc494465926]12.6.1	DescriptionIntroduction
This use case describes the way of interworking with legacy systems including LMR.
[bookmark: _Toc494465927]12.6.2	Pre-conditionsUse case: Interworking with legacy systems including LMR
[bookmark: _Toc494465960]12.6.2.1	Description
This use case describes the way of interworking with legacy systems including LMR.
[bookmark: _Toc494465961]12.6.2.2	Pre-conditions 
The train driver uses the trainborne UE.
Train crews have a LMR UE for each.
The operator at the train control centre has a 3GPP UE.
The train control centre is connected to the public safety centre via 3GPP network.
[bookmark: _Toc494465928]12.6.2.3	Service flows 
12.6.3	Service flows
The train driver calls the train control centre to report an emergency situation of the train, and wants to share the report with train crews in the train.
The FRMCS System initiates a 3GPP call to the operator at train control centre.
The FRMCS System initiates a LMR call to all of train crews.
The train driver reports the situation. The FRMCS System transmits the report to the train control centre via 3GPP network and to train crews in the train via LMR.
The train control centre received the report and forward the call via 3GPP network to report the situation to the public safety centre.
The train control centre activates the switching device on the railway track to pass other trains via the signal control network.
The train control centre orders the train crews to do a counter-action on the situation.
Train crews are shared with the report and order, and deal with the situation properly.
[bookmark: _Toc494465929]12.6.2.4	Post-conditions 
12.6.4	Post-conditions
The situation has been handled.
The train control centre has the information on the situation, the counter-action and its result.
The public safety centre gets the report on the situation in real-time.
[bookmark: _Toc494465930]12.6.5	Potential requirements and gap analysis
12.6.2.5	Potential requirements and gap analysis 
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[12.6.2-001]
	The FRMCS System shall provide interworking related functionality between the 3GPP network and the legacy network of LMR, e.g. TETRA and P25.
	A/T
	Not covered
	The requirement is not covered by MCCoRe. Some part of the interworking requirements are considering in FS_MCCI - Study on Mission Critical Communication Interworking between LTE and non-LTE Systems. The functionality needs to be defined

	[12.6.2-002]
	The FRMCS System should provide interworking with the signal control network.
	A
	Not covered
	The requirement is not covered by 3GPP specification. The functionality needs to be defined in FRMCS.




12.6.3	Use case: Provide call priority during interworking with LMR
[bookmark: _Toc494465978]12.6.3.1	Description 
There are Mission Critical Services such as Railway, use many kinds of communication technology, e.g. TRS and LTE. To make interworking between the networks to during provide FRMCS communication, it needs to manage call priority between calls which are made between the networks.
During the interworking between FRMCS and LMR systems including TETRA and P25, FRMCS provides call priority based on factors such as the situation, group priority, level of user, etc. For example, a Railway Emergency Call could be categorized as a public announcement on emergency (low-level priority) or an operation emergency call (high-level priority).
Examples on the priority of calls in FRMCS are provided in the following table:
Table 12.6-1: Priority of calls in FRMCS
	Call Type
	Priority
	Related Action

	Operation Emergency Call
	0
(the highest)
	Stop all the calls have priority lower than or equal to Control Safety Announcement

	Control Safety Announcement (between Operation Users)
	1
	Stop all the calls have priority lower than or equal to Public Announcement on Emergency

	Public Announcement on Emergency
	2
	Stop all the calls have priority lower than or equal to Operation Call

	Operation Call
(not emergency case)
	3
	Stop all the calls have priority lower than or equal to Service Information Announcement

	Service Information Announcement
	4
	-



The examples in the table 12.6-1 are made by modifying of the call priority of the railway communication system as a mission critical service [4]. 
If an operation emergency call is invoked by a user (maybe a train driver), it should have higher level of priority than the public announcement on emergency call of other user. In this case, all the lower priority calls may need to be pre-empted or queued to allow the operation emergency call.
In order to provide the call priority, the interworking needs to be able to maintain the information on the priority of each call and each user who invoked a call or a group call. When a call is invoked, FRMCS should compare the priority between the current call and the new call, and decide which one is allowed to go through.
[bookmark: _Toc494465979]12.6.3.2	Pre-conditions 
The operator at the train control centre has a Railway Emergency Call to a train which is in operation with 500km/h speed via 3GPP network.
Using a trainborne UE, the train driver has an announcement of control safety to the train crews via LMR such as TRS.
[bookmark: _Toc494465980]12.6.3.3	Service flows 
The operator at the train control centre calls the train driver and the train crews to give an emergency notice via the 3GPP network of FRMCS System.
The FRMCS System indicates the train driver and the train crews are currently having a group call which has a lower priority then the emergency notice call.
The FRMCS System queues the ongoing TRS call, and connects the train control centre and the trainborne UE.
The emergency notice call from the train control centre via the 3GPP network, is relayed to TRS to make announce to the train driver and the train crews.
The train driver and the train crews recognize the emergency situation and do some proper works.
 12.6.3.4	Post-conditions 
After the emergency notice call is ended, the queued TRS call is resumed.
[bookmark: _Toc494465982]12.6.3.5	Potential requirements and gap analysis 
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.6.3-001]
	FRMCS should be able to handle call priority when interworking with LMR communication systems. 
	A
	x
	[The requirement of call priority is not covered by 3GPP requirement.

TETRA and P25 may need considerations as follows:
a. TETRA may provide some customizable features to maintain the call priority such as Call ownership and Call priority.
b. P25 has no features to support the call priority.
c. FRMCS has many basic information to handle the call priority such as ‘Priority of the user for initiating/receiving calls’ in the user profile data and ‘Priority of the group’ in the group configuration data.]

	[R-12.6.3-002]
	The FRMCS System should be able to define a minimum call setup time for a call between 3GPP system and LMR system.
	A
	x
	[This requirement is partly covered by 3GPP requirement]

	[R-12.6.3-003]
	FRMCS should provide the call priority supporting features to interworking with LMR.
	A
	x
	[This requirement is not covered by 3GPP requirements.]

	[R-12.6.3-004]
	FRMCS should provide interworking between FRMCS System and LMR system.
	A
	x
	[This requirement is not covered by 3GPP requirements.]





 


12.13	Use case: Provide call priority during interworking with LMRVoid 
12.13.1	Description
There are Mission Critical Services such as Railway, use many kinds of communication technology, e.g. TRS and LTE. To make interworking between the networks to during provide FRMCS communication, it needs to manage call priority between calls which are made between the networks.
During the interworking between FRMCS and LMR systems including TETRA and P25, FRMCS provides call priority based on factors such as the situation, group priority, level of user, etc. For example, a Railway Emergency Call could be categorized as a public announcement on emergency (low-level priority) or an operation emergency call (high-level priority).
Examples on the priority of calls in FRMCS are provided in the following table:
Table 12.13-1: Priority of calls in FRMCS
	Call Type
	Priority
	Related Action

	Operation Emergency Call
	0
(the highest)
	Stop all the calls have priority lower than or equal to Control Safety Announcement

	Control Safety Announcement (between Operation Users)
	1
	Stop all the calls have priority lower than or equal to Public Announcement on Emergency

	Public Announcement on Emergency
	2
	Stop all the calls have priority lower than or equal to Operation Call

	Operation Call
(not emergency case)
	3
	Stop all the calls have priority lower than or equal to Service Information Announcement

	Service Information Announcement
	4
	-



The examples in the table 12.13-1 are made by modifying of the call priority of the railway communication system as a mission critical service [4]. 
If an operation emergency call is invoked by a user (maybe a train driver), it should have higher level of priority than the public announcement on emergency call of other user. In this case, all the lower priority calls may need to be pre-empted or queued to allow the operation emergency call.
In order to provide the call priority, the interworking needs to be able to maintain the information on the priority of each call and each user who invoked a call or a group call. When a call is invoked, FRMCS should compare the priority between the current call and the new call, and decide which one is allowed to go through.
12.13.2	Pre-conditions
The operator at the train control centre has a Railway Emergency Call to a train which is in operation with 500km/h speed via 3GPP network.
Using a trainborne UE, the train driver has an announcement of control safety to the train crews via LMR such as TRS.
12.13.3	Service flows
The operator at the train control centre calls the train driver and the train crews to give an emergency notice via the 3GPP network of FRMCS System.
The FRMCS System indicates the train driver and the train crews are currently having a group call which has a lower priority then the emergency notice call.
The FRMCS System queues the ongoing TRS call, and connects the train control centre and the trainborne UE.
The emergency notice call from the train control centre via the 3GPP network, is relayed to TRS to make announce to the train driver and the train crews.
The train driver and the train crews recognize the emergency situation and do some proper works.
12.13.4	Post-conditions
After the emergency notice call is ended, the queued TRS call is resumed.
12.13.5	Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.13-001]
	FRMCS should be able to handle call priority when interworking with LMR communication systems. 
	A
	x
	[The requirement of call priority is not covered by 3GPP requirement.

TETRA and P25 may need considerations as follows:
a. TETRA may provide some customizable features to maintain the call priority such as Call ownership and Call priority.
b. P25 has no features to support the call priority.
c. FRMCS has many basic information to handle the call priority such as ‘Priority of the user for initiating/receiving calls’ in the user profile data and ‘Priority of the group’ in the group configuration data.]

	[R-12.13-002]
	The FRMCS System should be able to define a minimum call setup time for a call between 3GPP system and LMR system.
	A
	x
	[This requirement is partly covered by 3GPP requirement]

	[R-12.13-003]
	FRMCS should provide the call priority supporting features to interworking with LMR.
	A
	x
	[This requirement is not covered by 3GPP requirements.]

	[R-12.13-004]
	FRMCS should provide interworking between FRMCS System and LMR system.
	A
	x
	[This requirement is not covered by 3GPP requirements.]





*************** End of proposed modification  *****************

