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* * * * * FIRST CHANGE * * * * *
[bookmark: _Toc106025847][bookmark: _Toc424654399][bookmark: _Toc428364987][bookmark: _Toc433209591][bookmark: _Toc453260106][bookmark: _Toc453260993][bookmark: _Toc453279730][bookmark: _Toc459375068][bookmark: _Toc468105305][bookmark: _Toc468110400][bookmark: _Toc477420348][bookmark: _Toc106025855]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].
E2EE	End-to-End Encryption
IWF	InterWorking Function
KEK	Key Encryption Key (TETRA)
KMS	Key Management Service
MC	Mission Critical
MCPTT	Mission Critical Push To Talk
LMR	Land Mobile Radio
LMC	Location Management Client
LMS	Location Management Server
OTAK	Over-The-Air-Key Management (TETRA)
OTAR	Over-The-Air Rekeying (P25)
P25	Project 25
SDS	Short Data Service
TETRA	TErrestrial Trunked Radio
UE	User Equipment
UKEK	Unique Key Encryption Key (P25)
URI	Uniform Resource Identifier
* * * * * NEXT CHANGE * * * * *
7.2	Functional model description
Figure 7.2‑1 shows the functional model for the application plane for interworking between MC systems and LMR systems. Functional entities and interfaces depicted on the right-hand side of the IWF‑x interfaces are defined in 3GPP TS 23.280 [5], 3GPP TS 23.379 [7], and 3GPP TS 23.282 [6].




Figure 7.2-1: Functional model for application plane for interworking
[bookmark: _Toc428364956][bookmark: _Toc433209556][bookmark: _Toc453260074][bookmark: _Toc453260961][bookmark: _Toc453279698][bookmark: _Toc459375036][bookmark: _Toc468105270][bookmark: _Toc468110365][bookmark: _Toc477420313][bookmark: _Toc106025856][bookmark: _Toc483460889]* * * * * NEXT CHANGE * * * * *
7.4.4	Reference point IWF‑4 (between the IWF and the LMS)
The IWF‑4 reference point, which exists between the IWF and the LMS, provides location information exchange between an LMR system and the MC system. Support of the IWF-4 reference point is optional, since there is no guarantee that the interworked LMR system can support location information. 
* * * * * NEXT CHANGE * * * * *
[bookmark: _Toc433379666][bookmark: _Toc460616209][bookmark: _Toc460617070][bookmark: _Toc465162696][bookmark: _Toc468105532][bookmark: _Toc468110627][bookmark: _Toc114840071][bookmark: _Toc106026129]10.11.4	Information flows for location information between the IWF and the LMS
Editor's Note:	It is FFS whether LMR technology type (e.g. TETRA, P25, analogue FM TIA-603-D [9] Standard) will need to be utilized in location messages between the MC system and the IWF. 
* * * * * NEXT CHANGE * * * * *
10.11.4.1	Location information services between the IWF and the LMS
* * * * * NEXT CHANGE * * * * *
[bookmark: _Toc433379667][bookmark: _Toc460616210][bookmark: _Toc460617071][bookmark: _Toc465162697][bookmark: _Toc468105533][bookmark: _Toc468110628][bookmark: _Toc114840072]10.11.4.1.1	IWF Location information report
Table 10.9.2.2-4 in 3GPP TS 23.280 [5] describes the information flow to support the handling of a location information report from the LMS to the IWF and from the IWF to the LMS.
* * * * * NEXT CHANGE * * * * *
[bookmark: _Toc114840074]10.11.4.1.2	IWF Location information request
Table 10.9.2.3-4 in 3GPP TS 23.280 [5] describes the information flow to support the handling of an IWF Location information request from the LMS to the IWF and from the IWF to the LMS.
* * * * * NEXT CHANGE * * * * *
[bookmark: _Toc465162701][bookmark: _Toc468105537][bookmark: _Toc468110632][bookmark: _Toc114840076]10.11.4.1.3	IWF Location information subscription request
Table 10.9.2.5-3 in 3GPP TS 23.280 [5] describes the information flow from the LMS to the IWF and from the IWF to the LMS for an IWF Location information subscription request.
* * * * * NEXT CHANGE * * * * *
[bookmark: _Toc114840077]10.11.4.1.4	IWF Location information subscription response
Table 10.9.2.6-1 in 3GPP TS 23.280 [5] describes the information flow from the LMS to the IWF and from the IWF to the LMS for an IWF Location information subscription response.
* * * * * NEXT CHANGE * * * * *
[bookmark: _Toc468105539][bookmark: _Toc468110634][bookmark: _Toc114840078]10.11.4.1.5	IWF Location information notification
Table 10.9.2.7-3 in 3GPP TS 23.280 [5] describes the information flow from the LMS to the IWF and from the IWF to the LMS for an IWF Location information notification.
* * * * * NEXT CHANGE * * * * *
10.11.4.1.6	IWF Location information cancel subscription request
Table 10.9.2.8-3 in 3GPP TS 23.280 [5] describes the information flow from the LMS to the IWF and from the IWF to the LMS for an IWF Location information cancel subscription request. 
* * * * * NEXT CHANGE * * * * *
10.11.4.1.7	IWF Location information cancel subscription response
Table 10.9.2.9-3 in 3GPP TS 23.280 [5] describes the information flow from the LMS to the IWF and from the IWF to the LMS for an IWF Location information cancel subscription response.
* * * * * NEXT CHANGE * * * * *
10.11.4.2	Location information procedures between the IWF and the LMS
Editor's Note:	It is FFS how configuration can be added to restrict the reporting and tracking of users in a partner MC system, or users within an LMR system. Configuration for restricting the reporting and tracking of  location information in a partner MC system is not present in current stage 2 specifications.  
* * * * * NEXT CHANGE * * * * *
[bookmark: _Toc44891509][bookmark: _Toc114840118]10.11.4.2.1	On-demand request of location information procedure
10.11.4.2.1.1	On-demand request of location information procedure (LMS to IWF)
The MC service server or location management client in the MC system can request an LMR user's location information, which is in the LMR system, at any time by sending an IWF Location information request to the IWF at the LMR system. 
The LMR user appears to the MC system as an MC service user. The IWF provides interworking to obtain location information for the LMR user associated with the MC service identity it receives. The IWF can translate, as needed, between MC service identities and identities used within the LMR system.
Figure 10.11.4.2.1.1-1 illustrates the high level procedure of on-demand request of location information.


Figure 10.11.4.2.1.1-1: On-demand request of location information procedure
1.	The MC service server or a LMC in the MC system requests from the LMS on-demand location information of the LMR user that appears as an MC service user.
2.	The LMS in the MC system checks if the provided information along with the configuration permit the request to proceed.
NOTE :	Whether the authorization check is a specific MC service user based check or is a general policy check is outside the scope of this procedure.
3.	The LMS in the MC system determines that the request has a target in the LMR system.
4.	The LMS in the MC system sends the IWF Location information request to the IWF in the LMR system according to the described information flow in clause 10.11.4.1.2.
5.	The IWF in the LMR system can choose to authorize the request. 
6.	The IWF at the LMR system determines the location information for the LMR user associated with the MC service user identified in the request.
7.	The IWF at the LMR system sends the IWF Location information report, described in clause 10.11.4.1.1, to the LMS in the MC system. The LMS forwards the location information report to the MC service server or the LMC.
* * * * * NEXT CHANGE * * * * *
10.11.4.2.1.2	On-demand request of location information procedure (IWF to LMS)
The IWF in the LMR system can request an MC service user's location information, which is in the MC system, at any time by sending an IWF Location information request to the LMS at the MC system. The IWF can translate, as needed, between MC service identities and identities used within the LMR system.
Figure 10.11.4.2.1.2-1 illustrates the high level procedure of on-demand request of location information.


Figure 10.11.4.2.1.2-1: On-demand request of location information procedure
1.	The IWF in the LMR system determines that location information is needed for an MC service user.
2.	The IWF in the LMR system determines that the MC service user is in the MC system.
3.	The IWF in the LMR system sends the IWF Location information request to the LMS in the MC system according to the described information flow in clause 10.11.4.1.2.
4.	The LMS in the MC system authorizes the request. 
5.	The LMS in the MC system determines the location information for the MC service user identified in the request.
6.	The LMS in the MC system sends the IWF Location information report, described in clause 10.11.4.1.1, to the IWF in the LMR system.
* * * * * NEXT CHANGE * * * * *
[bookmark: _Toc114840119]10.11.4.2.2	Location information notification procedure
10.11.4.2.2.1	Location information notification procedure (IWF to LMS)
The IWF in the LMR system provides location information, based on some decision or event, to the LMS. The IWF can translate, as needed, between MC service identities and identities used within the LMR system.
Figure 10.11.4.2.2.1-1 illustrates the high level procedure of notification of location information.


Figure 10.11.4.2.2.1-1: Event-triggered location information notification procedure
1.	The IWF in the LMR system determines that it has location information available that is to be notified to the LMS in the MC system.
2.	The IWF in the LMR system sends the IWF Location information notification to the LMS in the MC system, according to the described information flow in clause 10.11.4.1.5.
* * * * * NEXT CHANGE * * * * *
10.11.4.2.2.2	Location information notification procedure (LMS to IWF)
The LMS in the MC system provides location information to the IWF in the LMR system. The IWF can translate, as needed, between MC service identities and identities used within the LMR system.
Figure 10.11.4.2.2.2-1 illustrates the high level procedure of notification of location information.


Figure 10.11.4.2.2.2-1: Event-triggered location information notification procedure
1.	The LMS in the MC system determines that it has location information available that is to be notified to the IWF in the LMR system.
2.	The LMS in the MC system sends the IWF Location information notification to the IWF in the LMR system, according to the described information flow in clause 10.11.4.1.5.
* * * * * NEXT CHANGE * * * * *
[bookmark: _Hlk126213880][bookmark: _Toc114840120]10.11.4.2.3	Location information subscription procedure
10.11.4.2.3.1	Location information subscription procedure (LMS to IWF)
An IWF Location information subscription request is sent from the MC system to the IWF. The IWF in the LMR system sends an IWF location information subscription response. The IWF can translate, as needed, between MC service identities and identities used within the LMR system.
Figure 10.11.4.2.3.1-1 illustrates the high level procedure of subscription to location information from the LMS in the MC system to the IWF in the LMR system.


Figure 10.11.4.2.3.1-1: Location information subscription procedure
1.	The MC service server or the LMC in the MC system sends a request for subscription to event-triggered location information of LMR users that appear as MC service users in the LMR system by sending a location information subscription request to the LMS in the MC system, according to the described information flows in clause 10.9.2.5 in 3GPP TS 23.280 [5].
2.	The LMS in the MC system checks if the provided information along with the configuration permit the request to proceed.
NOTE :	Whether the authorization check is a specific MC service user based check or is a general policy check is outside the scope of this procedure.
3.	The LMS in the MC system determines that the request has a target in an LMR system.
4.	The LMS in the MC system sends the IWF Location information subscription request to the IWF in the LMR system, according to the described information flow in clause 10.11.4.1.3.
5.	The IWF in the LMR system can check if the provided information along with the configuration permit the request to proceed.
6.	The IWF in the LMR system applies the subscription.
7.	The IWF in the LMR system sends the IWF Location information subscription response to the LMS in the MC system according to the described information flow in clause 10.11.4.1.4. The LMS in the MC system can respond to the LMC or MC server in the MC system per the procedures of 3GPP TS 23.280 [5].
* * * * * NEXT CHANGE * * * * *
10.11.4.2.3.2	Location information subscription procedure (IWF to LMS)
An IWF Location information subscription request is sent from the MC system to the IWF. The IWF in the LMR system sends an IWF Location information subscription response. The IWF can translate, as needed, between MC service identities and identities used within the LMR system.
Figure 10.11.4.2.3.2-1 illustrates the high level procedure of subscription to location information from the LMS in the MC system to the IWF in the LMR system.


Figure 10.11.4.2.3.2-1: Location information subscription procedure
1.	The IWF in the LMR system determines that it needs to subscribe to location information notifications for an MC service user.
2.	The IWF in the LMR system determines that the request has a target in the MC system.
3.	The IWF in the LMR system sends the IWF Location information subscription request to the LMS in the MC system, according to the described information flow in clause 10.11.4.1.3.
4.	The LMS in the MC system checks if the provided information along with the configuration permit the request to proceed.
5.	The LMS in the MC system applies the subscription.
6.	The LMS in the MC system sends the IWF Location information subscription response to the LMS in the MC system according to the described information flow in clause 10.11.4.1.4. 
* * * * * NEXT CHANGE * * * * *
[bookmark: _Toc114840121]10.11.4.2.4	Location information cancel subscription procedure
10.11.4.2.4.1	Location information cancel subscription procedure (LMS to IWF)
The LMC in the MC system receives location information updates according to the subscriptions requested in the LMR system per clause 10.11.4.2.3. Those subscriptions can be cancelled anytime from the MC system. The IWF can translate, as needed, between MC service identities and identities used within the LMR system.
Figure 10.11.4.2.4.1-1 illustrates the high level procedure of the subscription cancellation to location information from the MC system to the LMR system.


Figure 10.11.4.2.4.1-1: Location information cancel subscription procedure
1.	The MC service server or the LMC in the MC system requests the cancellation of subscriptions to event-triggered location information of LMR users that appear as MC service users in the LMR system by sending location information cancel subscription requests to the LMS in the MC system, according to the described information flows in clause 10.9.2.8 in 3GPP TS 23.280 [5].
2.	The LMS in the MC system checks if the provided information along with the configuration permit the request to proceed.
NOTE :	Whether the authorization check is a specific MC service user based check or is a general policy check is outside the scope of this procedure.
3.	The LMS in the MC system determines that the request has a target in an LMR system.
4.	The LMS in the MC system sends the IWF Location information cancel subscription request to the IWF in the LMR system, according to the described information flow in clause 10.11.4.1.6.
5.	The IWF in the LMR system can check if the provided information along with the configuration permit the request to proceed.
6.	The IWF in the LMR system cancels the subscription.
7.	The IWF in the LMR system sends the IWF Location information cancel subscription response to the LMS in the MC system, according to the described information flow in clause 10.11.4.1.7. The LMS can forward the location information cancel subscription response per the procedures in 3GPP TS 23.280 [5].
* * * * * NEXT CHANGE * * * * *
10.11.4.2.4.2	Location information cancel subscription procedure (IWF to LMS)
The IWF in the LMR system receives location information updates according to the subscriptions requested in the MC system per clause 10.11.4.2.3.2. Those subscriptions can be cancelled anytime from the LMR system. The IWF can translate, as needed, between MC service identities and identities used within the LMR system.
Figure 10.11.4.2.4.2-1 illustrates the high level procedure of the subscription cancellation to location information from the LMR system to the MC system.


Figure 10.11.4.2.4.2-1: Location information cancel subscription procedure
1.	The IWF in the LMR system determines that a location information subscription is to be cancelled.
2.	The IWF in the LMR system determines that the request has a target in the MC system.
3.	The IWF in the LMR system sends the IWF Location information cancel subscription request to the LMS in the MC system, according to the described information flow in clause 10.11.4.1.6.
4.	The LMS in the MC system checks if the provided information along with the configuration permit the request to proceed.
5.	The LMS in the MC system cancels the subscription.
6.	The LMS in the MC system sends the IWF Location information cancel subscription response to the IWF in the LMR system, according to the described information flow in clause 10.11.4.1.7. 
* * * * * NEXT CHANGE * * * * *
[bookmark: _Toc106026138]10.13	Analogue FM/TIA-603-D and other legacy LMR interworking
Editor's Note:	It is FFS whether clause 10.13 requires updates based on the introduction of location reporting between an MC system and an LMR system. 
* * * * * END CHANGES * * * * *

image1.emf
Common 

services core

Identity

management 

server

Group 

management 

server

Configuration 

management 

server

MCPTT server

Key 

management 

server

Location 

management 

server

IWF

IWF-1

MCData server

IWF-2

IWF-3


Microsoft_Visio_2003-2010_Drawing.vsd
�


image2.emf
Common 

services core

Identity 

management 

server 

Group 

management 

server 

Configuration 

management 

server 

MCPTT server

Key 

management 

server 

Location 

management 

server 

IWF

IWF-1

MCData server

IWF-2

IWF-3

IWF-4


Microsoft_Visio_2003-2010_Drawing1.vsd
�


image3.emf
MC service server

or LMC

LMS

2. Authorization check

IWF

5. Authorization check

6. Obtain the location 

information

4. IWF Location information request

MC system LMR  system

3. Determine partner 

Location management 

server

1. Location information 

Request

7. Location information report

7. IWF Location information report


Microsoft_Visio_2003-2010_Drawing2.vsd

image4.emf
IWF

1. Determine need for 

location informationn

LMS

4. Authorization check

5. Obtain the location 

information

3. IWF Location information request

LMR system

MC  system

2. Determine partner 

LMS

6. IWF Location information response


Microsoft_Visio_2003-2010_Drawing3.vsd

image5.emf
IWF LMS

LMR system

MC system

1. Determine that 

location information is 

to be notified.

2. IWF Location 

information notification


Microsoft_Visio_2003-2010_Drawing4.vsd

image6.emf
LMS IWF

MC system

LMR system

1. Determine that 

location information is 

to be notified.

2. IWF Location 

information notification


Microsoft_Visio_2003-2010_Drawing5.vsd

image7.emf
MC service server

or LMC

1. Location information 

subscription request

LMS

3. Determine partner 

Location management 

server

IWF

MC system LMR system

2. Authorization check

5. Authorization check

6. Apply subscription 

4. IWF Location information 

subscription request

7. IWF Location information 

subscription response

7. Location information 

subscription response


Microsoft_Visio_2003-2010_Drawing6.vsd

image8.emf
IWF

2. Determine partner 

LMS

LMS

LMR system MC system

1. Determine that a 

location subscription is 

needed

4. Authorization check

5. Apply subscription 

3. IWF Location information 

subscription request

6. IWF Location information 

subscription response


Microsoft_Visio_2003-2010_Drawing7.vsd

image9.emf
MC service server

or LMC

1. Location information 

cancel subscription 

request

LMS

3. Determine partner 

Location management 

server

IWF

MC system LMR system

2. Authorization check

5. Authorization check

6. Cancel subscription

4. IWF Location information cancel 

subscription request

7. IWF Location information cancel 

subscription response

7. Location information

cancel subscription

response


Microsoft_Visio_2003-2010_Drawing8.vsd

image10.emf
IWF

2. Determine partner 

LMS

LMS

LMR system MC system

1. Determine need to 

cancel location 

information subscription

4. Authorization check

5. Cancel subscription

3. IWF Location information 

cancel subscription request

6. IWF Location information 

cancel subscription response


Microsoft_Visio_2003-2010_Drawing9.vsd

