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[bookmark: _Toc424654346][bookmark: _Toc428364929][bookmark: _Toc433209524][bookmark: _Toc453260052][bookmark: _Toc453260939][bookmark: _Toc453279676][bookmark: _Toc459375013][bookmark: _Toc468105243][bookmark: _Toc468110338][bookmark: _Toc44891069]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]	3GPP TS 22.179: "Mission Critical Push to Talk (MCPTT); Stage 1".
[3]	3GPP TS 22.280: "Mission Critical Services Common Requirements (MCCoRe); Stage 1".
[4]	3GPP TS 22.281: "Mission Critical Video services".
[5]	3GPP TS 22.282: "Mission Critical Data services".
[6]	3GPP TS 23.002: "Network Architecture".
[7]	3GPP TS 23.179: "Functional architecture and information flows to support mission critical communication services; Stage 2"
[8]	3GPP TS 23.203: "Policy and charging control architecture".
[9]	3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
[10]	3GPP TS 23.237: "IP Multimedia Subsystem (IMS) Service Continuity; Stage 2".
[11]	3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description".
[12]	3GPP TS 23.281: "Functional architecture and information flows to support Mission Critical Video (MCVideo); Stage 2".
[13]	3GPP TS 23.282: "Functional architecture and information flows to support Mission Critical Data (MCData); Stage 2".
[14]	3GPP TS 23.303: "Proximity-based services (ProSe); Stage 2".
[15]	3GPP TS 23.335: "User Data Convergence (UDC); Technical realization and information flows".
[16]	3GPP TS 23.379: "Functional architecture and information flows to support Mission Critical Push To Talk (MCPTT); Stage 2".
[17]	3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[18]	3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE); Stage 2".
[19]	3GPP TS 29.283: "Diameter Data Management Applications".
[20]	Void
[21]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[22]	IETF RFC 5245 (April 2010): "Interactive Connectivity Establishment (ICE): A Protocol for Network Address Translator (NAT) Traversal for Offer/Answer Protocols".
[23]	GSMA PRD IR.92 v10.0: "IMS Profile for Voice and SMS".
[24]	GSMA PRD IR.88 v15.0: "LTE and EPC Roaming Guidelines".
[25]	3GPP TS 33.180: "Security of the mission critical service".
[26]	IETF RFC 6733 (October 2012): "Diameter Base Protocol".
[27]	3GPP TS 29.214: "Policy and Charging Control over Rx reference point".
[28]	3GPP TS 22.011: "Service accessibility".
[29]	3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)". 
[30]	3GPP TS 25.305: "Stage 2 functional specification of User Equipment (UE) positioning in UTRAN".
[31]	3GPP TS 23.032: "Universal Geographical Area Description (GAD)".
[ref1]	3GPP TS 23.180: "Mission critical services support in the isolated operation for public safety (IOPS) mode of operation; Functional architecture and information flows".

* * * Next change * * *
[bookmark: _Toc428364933][bookmark: _Toc433209528][bookmark: _Toc453260056][bookmark: _Toc453260943][bookmark: _Toc453279680][bookmark: _Toc459375017][bookmark: _Toc468105247][bookmark: _Toc468110342][bookmark: _Toc44891073]3.3	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].
APN	Access Point Name
BM-SC	Broadcast Multicast Service Centre
CMS	Configuration Management Server
CSC	Common Services Core
CSCF	Call Server Control Function
DPF	Direct Provisioning Function
E-UTRAN	Evolved Universal Terrestrial Radio Access Network
EPC	Evolved Packet Core
EPS	Evolved Packet System
FEC	Forward Error Correction
GBR	Guaranteed Bit Rate
GCS AS	Group Communication Service Application Server
GCSE_LTE	Group Communication Service Enabler over LTE
GMS	Group Management Server
GRUU	Globally Routable User agent URI
HSS	Home Subscriber Server
HTTP	Hyper Text Transfer Protocol
I-CSCF	Interrogating CSCF
IARI	IMS Application Reference Identifier
ICE	Interactive Connectivity Establishment
ICSI	IMS Communication Service Identifier
IdMS	Identity Management Server
IM CN	IP Multimedia Core Network
IMPI	IP Multimedia Private Identity
IMPU	IP Multimedia PUblic identity
IMS	IP Multimedia Subsystem
IOPS	Isolated Operation for Public Safety
KMS	Key Management Server
LCS	Location Services 
LMC	Location Management Client
LMS	Location Management Server
MBMS	Multimedia Broadcast and Multicast Service
MBSFN	Multimedia Broadcast multicast service Single Frequency Network
MC	Mission Critical
MC ID	Mission Critical user identity
MCPTT AS	MCPTT Application Server
MCPTT ID	MCPTT user identity
NAT	Network Address Translation
P-CSCF	Proxy CSCF
PLMN	Public Land Mobile Network
ProSe	Proximity-based Services
PSI	Public Service Identity
QoS	Quality of Service
RAN	Radio Access Network
RF	Radio Frequency
ROHC	RObust Header Compression
S-CSCF	Serving CSCF
SIP	Session Initiated Protocol
SSL	Secure Sockets Layer
TLS	Transport Layer Security
TMGI	Temporary Mobile Group Identity
UDC	User Data Convergence
UDR	User Data Repository
USB	Universal Serial Bus
URI	Uniform Resource Identifier
WLAN	Wireless Local Area Network

For the purposes of the present document, the abbreviations given in 3GPP TS 22.280 [3] apply
MCData
MCPTT
MCVideo

* * * Next change * * *
[bookmark: _Toc44891544]10.x	MC IOPS notification
[bookmark: _Toc44891545]10.x.1	General
3GPP TS 23.180 [ref1] specifies the support of MC services in the IOPS mode of operation. In this operation mode, the MC service users do not get connectivity to the primary MC system, but instead the MC users register to the IOPS MC system. Registered MC service users can only communicate with other MC service users also registered on the IOPS MC system. 
NOTE: 	It is considered that the IOPS MC system does not have connectivity to the primary MC system in the IOPS mode of operation.
In the IOPS mode of operation, MC service UEs can move around and may enter and leave the IOPS MC system coverage, i.e. the MC service users may switch between the IOPS MC system and the primary MC system. Therefore, when MC service users register to the primary MC system after being recently registered to an IOPS MC system, the MC service users can provide information to the primary MC system about the active IOPS MC system and associated dynamic information. The primary MC system can use the provided information to notify other MC service users in the proximity of the IOPS MC system coverage. This information can be used by the MC service users to optimize the user experience, e.g. to improve the switching time between systems and to obtain information about other registered MC service users or active MC service groups on the IOPS MC system. For instance, an MC service user can utilize the provided information to identify that another MC service user or members of a MC service group may be registered on the IOPS MC system and are not available on the primary MC system.
[bookmark: _Toc44891546]10.x.2	Information flows
[bookmark: _Toc44891547]10.x.2.1	MC IOPS notification
Table 10.x.2.1-1 describes the information flow MC IOPS notification from the MC service client to the MC service server.
Table 10.x.2.1-1: MC IOPS notification
	Information element
	Status
	Description

	MC service ID
	M
	The identity of the MC service user providing the notification

	IOPS MC system information
	M
	Information related to the IOPS MC system (see NOTE)

	List of active MC service group IDs
	O
	The list of MC service groups active on the IOPS MC system

	List of available MC service IDs
	O
	The list of MC service users available on the IOPS MC system

	NOTE:	The IOPS MC system information consists of the following elements: IOPS PLMN ID, server URI of the IOPS MC system, location (at least one set of coordinates, altitude, longitude and latitude, where the MC service user registered to the IOPS MC system, and cell ID(s) where the MC service users registered to the IOPS MC system), and frequency band(s) where the IOPS MC system is operating on.



Table 10.x.2.1-2 describes the information flow MC IOPS notification from the MC service server to the MC service client.
Table 10.x.2.1-2: MC IOPS notification
	Information element
	Status
	Description

	MC service ID (see NOTE 1)
	M
	The identity of the MC service user receiving the notification

	IOPS MC system information
	M
	Information related to the IOPS MC system (see NOTE 2)

	List of active MC service group IDs (see NOTE 3)
	O
	The list of MC service groups active on the IOPS MC system

	List of available MC service IDs (see NOTE 3)
	O
	The list of MC service users available on the IOPS MC system

	NOTE 1: 	This information element is not included if the notification is transmitted over MBMS.
NOTE 2:	The IOPS MC system information consists of the following elements: IOPS PLMN ID, server URI of the IOPS MC system, location (at least one set of coordinates, altitude, longitude and latitude, where the MC service user registered to the IOPS MC system, and cell ID(s) where the MC service users registered to the IOPS MC system), and frequency band(s) where the IOPS MC system is operating on.
NOTE 3: 	The MC service server provides information about active MC service groups or MC service users only if the MC service user receiving the notification is authorized, e.g. if the MC service user is a member of the corresponding MC service groups. This information element is not included if the notification is transmitted over MBMS.



[bookmark: _Toc433209820][bookmark: _Toc460616158][bookmark: _Toc460617019][bookmark: _Toc477419466][bookmark: _Toc44891548]10.x.3	MC IOPS notification procedure
The procedure defined in this solution provides a notification to MC service users that are in the proximity of an active IOPS MC system and will likely enter the IOPS MC system coverage.
Pre-conditions:
-	There is an active IOPS MC system and the neighbouring cells of the IOPS MC system are part of the primary MC system.
-	The MC server user 1 is initially registered to the IOPS MC system for the support of MC services in the IOPS mode of operation, as described in 3GPP TS 23.180 [ref1].
-	The MC service user 2 is registered to the primary MC system and is in the proximity of the IOPS MC system coverage.
-	MC server users 1 and 2 are members of the same MC service group or are authorized to have a one-to-one MC service communication.



Figure 10.x.3-1: MC IOPS notification procedure
1.	MC service communication is handled by the IOPS MC system. 
2.	The MC service client 1 moves out of the coverage of the IOPS MC system and registers to the primary MC service server. 
3.	The MC service client 1 sends a MC IOPS notification to the primary MC service server to provide information about an active IOPS MC system in the area. This notification includes information such as server URI of the active IOPS MC system, associated IOPS PLMN ID, geographical information, cell IDs and frequency bands. Also, the MC service client 1 may indicate which MC service groups and MC service users were identified to be active on the IOPS MC system.
4.	The received notification provides to the primary MC service server dynamic information that cannot be known in advance. The primary MC service server may use this information about the active IOPS MC system to take measures to optimize the provided MC service, e.g. to notify other MC service users in the proximity of the active IOPS MC system.
NOTE 1:	Additional measures to be taken by the primary MC service server are implementation specific. 
5.	The primary MC service server sends a MC IOPS notification to all MC service clients in proximity of the active IOPS MC system. This information can be used by the MC service users to optimize the user experience, e.g. to improve the switching time between the systems and to obtain information about other registered MC service users or active MC service groups on the IOPS MC system.
NOTE 2:	The MC IOPS notification provides an indication about which IOPS MC system is active. The MC service users know some IOPS related parameters, e.g. server URI of the IOPS MC system and IOPS PLMN ID, by configuration. 
NOTE 3:	The MC IOPS notification can be sent on an MBMS bearer configured within the proximity of the active IOPS MC system to target multiple MC service users. In this case, information about the active MC service IDs and MC service group IDs is not included within the MC IOPS notification.
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