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[bookmark: foreword][bookmark: _Toc66778214]Foreword
[bookmark: spectype3]This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: introduction][bookmark: _Toc66778215]Introduction
The use of 5GS to support MC services (i.e., MCPTT defined in 3GPP TS 23.379 [6], MCVideo defined in 3GPP TS 23.281 [4], MCData defined in 3GPP TS 23.282 [5]) including common application plane and signalling plane entities is specified in this document.
Each MC service supports several types of communications amongst the users (e.g. group communication, peer to peer communication). There are several general functions and entities (e.g. configuration, identity) which are used by the MC services. The general functional architecture to support MC services utilises aspects of the IMS architecture specified in 3GPP TS 23.228 [2].
An MC service UE in the 5GS context obtains access to a MC service via 3GPP access (i.e., E-UTRA, 5G NR), wireless non-3GPP access (e.g. WLAN or Satellite) and/or wireline access using the 5GS architecture defined in 3GPP TS 23.501 [7]. Certain MC service functions such as dispatch and administrative functions can be supported using MC service UEs with 3GPP access and non-3GPP wireless/wireline access. External applications usage of MC services can be enabled via 3GPP access and/or non-3GPP access.
NOTE:	Dispatch consoles and devices used by MC service administrators are considered as MC service UEs to support MC services.
[bookmark: scope][bookmark: _Toc66778216]
1	Scope
This document specifies the use of the 5G System (5GS) considering common functional architecture, procedures and information flows needed to support mission critical services encompassing the common services core architecture.
The corresponding service requirements applied in 3GPP TS 23.280 [3], 3GPP TS 22.179 [11], 3GPP TS 22.280 [12], 3GPP TS 22.281 [13] and 3GPP TS 22.282 [14] also apply here.
The corresponding MC service specific procedures and information flows are defined in TS 23.379 [6], TS 23.281[4], and TS 23.282 [5].
The present document is applicable primarily to mission critical services using 3GPP access (5G NR and/or E-UTRA) and non-3GPP access (WLAN, Satellite and/or wireline) based on the 5GC architecture defined in 3GPP TS 23.501 [7]. 
The common functional architecture to support mission critical services can be used for public safety applications and for general commercial applications e.g. utility companies and railways.
[bookmark: references][bookmark: _Toc66778217]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 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
[3]	3GPP TS 23.280: "Common functional architecture and information flows to support mission critical communication services; Stage 2".
[4]	3GPP TS 23.281: "Functional architecture and information flows to support Mission Critical Video (MCVideo); Stage 2".
[5]	3GPP TS 23.282: "Functional architecture and information flows to support Mission Critical Data (MCData); Stage 2".
[6]	3GPP TS 23.379: "Functional architecture and information flows to support Mission Critical Push To Talk (MCPTT); Stage 2".
[7]	3GPP TS 23.501: "System architecture for the 5G System (5GS); Stage 2".
[8]	3GPP TS 23.002: "Network Architecture".
[9]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[10]	3GPP TS 23.502: "Procedures for the 5G System (5GS); Stage 2".
[11]	3GPP TS 22.179: "Mission Critical Push to Talk (MCPTT); Stage 1".
[12]	3GPP TS 22.280: "Mission Critical Services Common Requirements (MCCoRe); Stage 1".
[13]	3GPP TS 22.281: "Mission Critical Video services".
[14]	3GPP TS 22.282: "Mission Critical Data services".

[bookmark: definitions][bookmark: _Toc66778218]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc66778219]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
For the purposes of the present document, the following terms given in 3GPP TS 23.280 [3] apply
MC service
MC service user
MC service UE
MC system
MC user
[bookmark: _Toc66778220]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

Editor's Note: Symbols used in the specification will be listed here.
[bookmark: _Toc66778221]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].
<ABBREVIATION>	<Expansion>

Editor's Note: Abbreviations used in the specification will be listed here.
[bookmark: clause4][bookmark: _Toc66778222]4	MC service system resource requirements
[bookmark: _Toc66778223]4.1	Multiple Access
[bookmark: _Toc66778224]4.1.1	General
5GS provides simultaneous integration of different access types 3GPP and non-3GPP (wireline and wireless), defined in 3GPP TS 23.501 [7]. Accordingly, this enables the MC service UE to be used under both stationary and non-stationary conditions.
With the convergence of multiple access technologies in 5GS, service features can be assigned agnostically without taking the access type into account for the MC service user.
[bookmark: _Toc66778225]4.1.2	Requirements
With the use of 5GS, MC services shall be available via 3GPP access as well as via non-3GPP access. To enable access to the MC service system, the use of the various access types shall be authorized by the 5GC. The simultaneous use of different access types (Access Traffic Steering, Switching and Splitting) is defined in 3GPP TS 23.501 [7] and its characteristics are subject to respective operators policy.
[bookmark: _Toc66778226]4.2	Session connectivity
[bookmark: _Toc66778227]4.2.1	General
The access from 5GS to the MC service environment takes place via the Data Network (DN) in accordance with 3GPP TS 23.501 [7]. A Data Network Name (DNN) as part of the 5GS user profile allows access to the Data Network with up to 8 connectivity sessions (PDU sessions) each with 64 communication flows (QoS flows). Different data networks require different DNNs.
[bookmark: _Toc66778228]4.2.2	Requirements
For MC service UEs who only utilize 5GS, a single DNN may be used for:
-	for the SIP-1 reference point;
-	for the HTTP-1 reference point; and 
-	for the CSC-1 reference point.
The DNN shall be made available to the MC service UE either via UE (pre)configuration or via initial UE configuration on a per HPLMN and optionally also per VPLMN basis.
NOTE:	The Data Network access can also be shared with the "IMS" access taking into account the communication flow limits.
The MC service UE may exploit secondary authentication/authorization by a DN-AAA server during the establishment of session connectivity as specified in 3GPP TS 23.501 [7] using the Extensible Authentication Protocol (EAP) to access the DN identified by the MC service DNN. If required, DN access credentials shall be made available to the MC service UE via initial MC service UE configuration on a per DNN basis.
The DN connection to the DNN defined within the present subclause can be of PDU session type "IPv4", "IPv6", "IPv4v6", Ethernet or Unstructured (see 3GPP TS 23.501 [7]). If a DN connection to an DNN defined within the present subclause is of type "IPv4v6" then the MC service client shall use configuration data to determine whether to use IPv4 or IPv6.
NOTE:	In accordance to 3GPP TS 23.501 [7], the use of PDU session type Ethernet and Unstructured has limited support in the Session and Service Continuity context.
For MC service UEs who utilize EPS and 5GS 3GPP TS 23.280 [3] clause 5.2.7 applies.
[bookmark: _Toc66778229]4.3	QoS characteristics
[bookmark: _Hlk56668200][bookmark: _Toc66778230]4.3.1	General
In 5GS, quality of service is enforced at QoS flow level and corresponding packets are classified and marked with an indentifier in accordance with 3GPP TS 23.501 [7]. Every QoS flow is characterised by a QoS profile provided by the 5GC. and can be used for all connectivity types (PDU sessions) in accordance with 3GPP TS 23.501 [7].
5G QoS characteristics, standardised or non-standardized, are indicated through the 5QI value in accordance with 3GPP TS 23.501 [7]. Standardized 5QI values have a one-to-one mapping to a standardized combination of 5G QoS characteristics and non-standardized 5QI values allows a dynamic assignment of QoS parameter values.
NOTE:	The use of non-standardized 5QI values can be subject for harmonisation within the individual user area.
The QoS parameter Allocation Retentions Priority (ARP) determines the priority level, the pre-emption capability and the pre-emption vulnerability of each QoS flow. ARP priority level defines the relative importance of a resource request to allow in deciding whether a new QoS Flow may be accepted or needs to be rejected in the case of resource limitations in accordance with 3GPP TS 23.501 [7].
NOTE:	The use of ARP is regulated by the individual MC service.
[bookmark: _Toc66778231]4.3.2	QoS requirements 5QI values for general purposes
The selection, deployment, initiation, and termination of QoS signalling and resource allocation shall consider the QoS mechanisms described in 3GPP TS 23.501 [7], 3GPP TS 23.502 [xx] and 3GPP TS 23.503 [xx].
MC system as well as MC service UE may share one DNN using multiple QoS flows for the settlement of MC services, application plane and signalling plane.
For the transport of SIP-1 reference point signalling, the standardized 5QI value of 69 in accordance with 3GPP TS 23.501 [7] shall be used.
For the transport of HTTP-1 reference point signalling, the standardized 5QI value of 8 in accordance with 3GPP TS 23.501 [7] or better shall be used.
MC services shall use standardized 5QI values or may use non-standardized 5QI values in accordance with 3GPP TS 23.501.
When the MC system utilises IMS services, at least one QoS flow shall be associated for IMS signalling. The generic mechanisms for interaction between QoS and session signalling applicable for the use of IMS in the 5GS context are defined in 3GPP TS 23.228 [2].
[bookmark: _Toc66778232]4.3.3	QoS requirements for Mission Critical Push to Talk
[bookmark: _Toc66778233]4.3.3.1	General
The requirements listed here apply for the use of 5GS and replace the corresponding requirements in 3GPP TS 23.379 [6].
[bookmark: _Toc66778234]4.3.3.2	5QI values for MCPTT
The MCPTT system shall use N5/Rx reference point to determine the required QoS flow parameters. A QoS flow for an MCPTT voice call and MCPTT-4 reference point signalling shall utilise 5QI value 65 in accordance with 3GPP TS 23.501 [7].
Editor's Note: The use of reference point N33 is FFS.
[bookmark: _Toc66778235]4.3.3.3	Use of priorities
The QoS flow for an MCPTT emergency call shall have highest priority level among MCPTT call types. The QoS flow for MCPTT imminent peril call shall have higher priority level than one for a MCPTT call.
Depending on operators' policy, the MCPTT system may be able to request modification of the priority (ARP) of an established QoS flow.
NOTE:	Operators' policy takes into account regional/national requirements.
[bookmark: _Toc66778236]4.3.4	QoS requirements for Mission Critical Video
[bookmark: _Toc66778237]4.3.4.1	General
The requirements listed here apply for the use of 5GS and replace the corresponding requirements in 3GPP TS 23.281.
[bookmark: _Toc66778238]4.3.4.2	5QI values for MCVideo
The MCVideo system shall use N5/Rx reference point to determine the required QoS flow parameters. Video media and control of the video media (i.e. MCVideo‑4 and MCVideo‑7) may use independent QoS flows and utilises 5QI values depending on the MCVideo mode of the MCVideo call/session, as per table 4.3.4.2-1.
Table 4.3.4.2-1: MCVideo mode associated 5QI values
	MCVideo mode
	5QI value utilised
(in accordance with 3GPP TS 23.501 [7])

	Urgent real-time mode
	67

	Non-urgent real-time mode
	67

	Non real-time mode
	4



For transmission and reception control signalling, the 5QI value 69 is recommended in accordance with 3GPP TS 23.501 [7].
Editor's Note: The use of reference point N33 is FFS.
[bookmark: _Toc66778239]4.3.4.3	Use of priorities
The MCVideo audio media and video media may transmit over dedicated QoS flows, in which case the priority for each QoS flow is determined by the operator policy. 
MCVideo services shall be able to use ARP pre-emption capability and the pre-emption vulnerability of each individual QoS flow according to operators' policy. Depending on operators' policy, the MCVideo system may be able to request modification of the priority (ARP) of an established QoS flow.
NOTE:	Operator policy takes into account regional/national requirements.
[bookmark: _Toc66778240]4.3.5	QoS requirements for Mission Critical Data
[bookmark: _Toc66778241]4.3.5.1	General
The requirements listed here apply for the use of 5GS and replace the corresponding requirements in 3GPP TS 23.282.
[bookmark: _Toc66778242]4.3.5.2	5QI values for MCData
The MCData system shall use N5/Rx reference point to determine the required QoS flow parameters. A QoS flow for MCData media may utilise standardized 5QI value 70 or may utilize non-standardized 5QI values in accordance with 3GPP TS 23.501 [7].
Editor's Note: The use of reference point N33 is FFS.
[bookmark: _Toc66778243]4.3.5.3	Use of priorities
The QoS flows for MCData emergency communications shall have highest priority level among MCData communication types. The QoS flow for MCData imminent peril call shall have higher priority level than one for a MCData communication.
MCData services shall be able to use ARP pre-emption capability and the pre-emption vulnerability of each individual QoS flow according to operators' policy.
NOTE:	Operators' policy takes into account regional/national requirements.
[bookmark: _Toc57374353][bookmark: _Toc66778244]4.4	Network Slicing
[bookmark: _Toc66778245]4.4.1	General
Network slicing in accordance with 3GPP TS 23.501 [7] can be used for several purposes such as to separate MC service users, UEs as well as applications in accordance with the various QoS requirements independent from 3GPP or non-3GPP access. One network slice can be assigned per PDU session and may benefit from a dedicated transmission resource allocation.
The corresponding slice information identifies a network slice across the 5G core, access network and the UE. In accordance with 3GPP TS 23.501 [7] standardised and non-standardised slice selection information can be used.
[bookmark: _Toc66778246]4.4.2	Requirements
For the use of network slicing in the MC service context, the following minimum requirements in accordance with 3GPP TS 23.501 [7] shall be considered:
The user profile of an MC service user shall contain at least one network slice identity (S-NSSAI).
If Network Slice-Specific Authentication and Authorization is used, the MC service user profile shall provide the corresponding credentials for the network slice identity (S-NSSAI).
At least one S-NSSAI of the MC service user shall be marked as default S-NSSAI.
The use of network slices corresponding to non-standardized NSSAIs across PLMN boundaries requires harmonization in order to guarantee their availability.
[bookmark: _Toc66778247]4.5	Use of public and non-public networks
[bookmark: _Toc66778248]4.5.1	General
MC services are service agnostic with respect to 5GS, i.e., the available service options are identical in both public networks (i.e. PLMN) and non-public networks (NPN). A non-public network (NPN) can be deployed in organisation defined premises and the 5G network services are provided to a defined set of users or organisations in accordance with 3GPP TS 23.501 [7].
[bookmark: _Toc66778249]4.5.2	Requirements
An MC service system shall be able to utilize connectivity from public 5GS networks and non-public 5GS networks in accordance with 3GPP TS 23.501 [7].
[bookmark: _Toc66778250]5.	MC system functional model
[bookmark: _Toc424654365][bookmark: _Toc428364951][bookmark: _Toc433209551][bookmark: _Toc453260069][bookmark: _Toc453260956][bookmark: _Toc453279693][bookmark: _Toc459375031][bookmark: _Toc468105265][bookmark: _Toc468110360][bookmark: _Toc51835777][bookmark: _Toc66778251]5.1	General
The functional model for the MC services architecture is defined as a series of planes to allow for the breakdown of the architectural description. Each plane is expected to operate in an independent manner, providing services to the connected planes as and when requested by the connected plane, and requesting services from other planes as required.
In this context, each plane manages on its own behalf:
a)	Use of identities: Each plane is responsible for the privacy of that plane's own identities; and
b)	Security for that plane: It does not preclude a plane requesting security services from another plane, but that is a decision made within the plane, as to whether to use offered security services or mechanisms within the plane itself.
NOTE:	Terminology such as client and server are not meant to imply specific physical implementation of a functional entity.
[bookmark: _Toc424654366][bookmark: _Toc428364952][bookmark: _Toc433209552][bookmark: _Toc453260070][bookmark: _Toc453260957][bookmark: _Toc453279694][bookmark: _Toc459375032][bookmark: _Toc468105266][bookmark: _Toc468110361][bookmark: _Toc51835778][bookmark: _Toc66778252]5.2	Description of the planes
The following planes are identified:
a)	application plane: The application plane provides all of the services (e.g. call control, floor control, video control, data control, conferencing of media, provision of tones an announcements) required by the user together with the necessary functions to support MC service. It uses the services of the signalling control plane to support those requirements.
b)	signalling control plane: The signalling control plane provides the necessary signalling support to establish the association of users involved in an MC service, such as an MCPTT call or other type of MC services. The signalling control plane also offers access to and control of services across MC services. The signalling control plane uses the services of session connectivity.
The corresponding session connectivity supporting these planes are defined for the use of 5GS within 3GPP TS 23.501 [7]. The associated resource control to support these planes is defined within 3GPP TS 23.503 [9].
Editor's Note: The use of multicast session connectivity and assocciated procedures for the appplication plane is FFS.
[bookmark: _Toc424654367][bookmark: _Toc428364953][bookmark: _Toc433209553][bookmark: _Toc453260071][bookmark: _Toc453260958][bookmark: _Toc453279695][bookmark: _Toc459375033][bookmark: _Toc468105267][bookmark: _Toc468110362][bookmark: _Toc51835779][bookmark: _Toc66778253]5.3	Common functional model description
[bookmark: _Toc428364954][bookmark: _Toc433209554][bookmark: _Toc453260072][bookmark: _Toc453260959][bookmark: _Toc453279696][bookmark: _Toc459375034][bookmark: _Toc468105268][bookmark: _Toc468110363][bookmark: _Toc51835780][bookmark: _Toc66778254]5.3.1	On-network functional model
Each MC service can be represented by an application plane functional model. The corresponding functional model across MC services may be similar but is described by the individual functional entities and reference points that belong to that MC service. Within the application plane for an MC service, a common set of functions as well as reference points is shared across MC services and is referred as the common services core.
Figure 5.3.1-1 shows the common functional model for the application plane for an MC system using 5GS.



Figure 5.3.1-1: Common functional model for application plane for an MC system
The common services core functions and reference points shown in figure5.3.1-1 are shared across each MC service. 
Editor's Note: The use of reference point N33 is FFS.
Figure 5.3.1-2 shows the common functional model for the signalling control plane using 5GS.



Figure 5.3.1-2: Common functional model for signalling control plane
In the model shown in figure 5.3.1-2, the SIP core may interact with 5GS via N5/Rx reference point to control QoS on a per communication flow in accordance with 3GPP TS 23.501 [7].
Figure 5.3.1-3 shows the relationships between the reference points of the common application plane of an MC service server and the common signalling plane.



Figure 5.3.1-3: Relationships between reference points of the common MC service application plane and signalling control planes
NOTE 1:	Application plane reference point CSC-7 makes use of SIP-2 reference point when the group management servers are connected by a single SIP core. Where they are joined by more than one SIP core, CSC-7 also makes use of the SIP-3 reference point.
NOTE 2:	For simplicity, the HTTP proxy, which provides the interconnection between HTTP-1, HTTP-2 and HTTP-3 reference points, is not shown in figure 5.3.1-3.
NOTE 3:	CSC-5, CSC-9, and CSC-15 make use of SIP-1 and SIP-2 reference points. For simplicity, this mapping relationship is not shown in figure 5.3.1-3.
[bookmark: _Toc428364956][bookmark: _Toc433209556][bookmark: _Toc453260074][bookmark: _Toc453260961][bookmark: _Toc453279698][bookmark: _Toc459375036][bookmark: _Toc468105270][bookmark: _Toc468110365][bookmark: _Toc51835782][bookmark: _Toc66778255]5.3.2	Functional entities description
[bookmark: _Toc424654369][bookmark: _Toc428364957][bookmark: _Toc433209557][bookmark: _Toc453260075][bookmark: _Toc453260962][bookmark: _Toc453279699][bookmark: _Toc459375037][bookmark: _Toc468105271][bookmark: _Toc468110366][bookmark: _Toc51835783][bookmark: _Toc66778256]5.3.2.1	General
Each subclause is a description of a functional entity and does not imply a physical entity.
[bookmark: _Toc424654370][bookmark: _Toc428364958][bookmark: _Toc433209558][bookmark: _Toc453260076][bookmark: _Toc453260963][bookmark: _Toc453279700][bookmark: _Toc459375038][bookmark: _Toc468105272][bookmark: _Toc468110367][bookmark: _Toc51835784][bookmark: _Toc66778257]5.3.2.2	Application plane
The description of the application plane entities in 3GPP TS 23.280 [3] applies.
[bookmark: _Toc468105289][bookmark: _Toc468110384][bookmark: _Toc51835805][bookmark: _Toc66778258]5.3.2.3	Signalling control plane
The description of the signalling control plane entities in 3GPP TS 23.280 [3] applies.
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The protocols on any reference point that is exposed for MC service interoperability with other SIP core or other IMS entities in other systems shall be compatible with the protocols defined for the corresponding reference point defined in 3GPP TS 23.002 [8].
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The definition of the application plane reference points in 3GPP TS 23.280 [3] applies.
[bookmark: _Toc424654411][bookmark: _Toc428365004][bookmark: _Toc433209612][bookmark: _Toc453260123][bookmark: _Toc453261010][bookmark: _Toc453279747][bookmark: _Toc459375085][bookmark: _Toc468105323][bookmark: _Toc468110418][bookmark: _Toc51835847][bookmark: _Toc66778263]5.3.3.3	Signalling control plane
[bookmark: _Toc424654412][bookmark: _Toc428365005][bookmark: _Toc433209613][bookmark: _Toc453260124][bookmark: _Toc453261011][bookmark: _Toc453279748][bookmark: _Toc459375086][bookmark: _Toc468105324][bookmark: _Toc468110419][bookmark: _Toc51835848][bookmark: _Toc66778264]5.3.3.3.1	General
The reference points for the SIP and HTTP signalling are described in the following subclauses.
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The SIP-1 reference point, which exists between the signalling user agent and the SIP core for establishing a session in support of MC service, shall use the Gm reference point as defined in 3GPP TS 23.002 [8] (with necessary enhancements to support MC service requirements and profiled to meet the minimum requirements for support of MC services). The SIP-1 reference point is used for:
-	SIP registration;
-	authentication and security to the service layer;
-	event subscription and event notification;
-	overload control;
-	session management; and
-	media negotiation.
Editor's Note:	Necessary functions in the context of multicast operation are FFS.
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The SIP-2 reference point, which exists between the SIP core and the SIP AS for establishing a session in support of MC service, shall use the ISC and Ma reference points as defined in 3GPP TS 23.002 [8]. The SIP-2 reference point is used for:
-	notification to the MC service server(s) of SIP registration by the MC service UE;
-	authentication and security to the service layer;
-	event subscription and event notification;
-	session management; and
-	media negotiation.
Editor's Note:	Necessary functions in the context of multicast operation are FFS.
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The description of the SIP-3 reference point in 3GPP TS 23.280 [3] applies.
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[bookmark: _Toc433209619][bookmark: _Toc453260129][bookmark: _Toc453261016][bookmark: _Toc453279753][bookmark: _Toc459375091][bookmark: _Toc468105329][bookmark: _Toc468110424][bookmark: _Toc51835853][bookmark: _Toc424654424][bookmark: _Toc428365011]The description of the HTTP-1 reference point in 3GPP TS 23.280 [3] applies.
[bookmark: _Toc66778269]5.3.3.3.6	Reference point HTTP-2 (between the HTTP proxy and the HTTP server)
[bookmark: _Toc433209620][bookmark: _Toc453260130][bookmark: _Toc453261017][bookmark: _Toc453279754][bookmark: _Toc459375092][bookmark: _Toc468105330][bookmark: _Toc468110425][bookmark: _Toc51835854]The description of the HTTP-2 reference point in 3GPP TS 23.280 [3] applies.
[bookmark: _Toc66778270]5.3.3.3.7	Reference point HTTP-3 (between the HTTP proxy and HTTP proxy)
[bookmark: _Toc433209621][bookmark: _Toc453260131][bookmark: _Toc453261018][bookmark: _Toc453279755][bookmark: _Toc459375093][bookmark: _Toc468105331][bookmark: _Toc468110426][bookmark: _Toc51835855]The description of the HTTP-3 reference point in 3GPP TS 23.280 [3] applies.
[bookmark: _Toc66778271]5.3.3.3.8	Reference point AAA-1 (between the SIP database and the SIP core)
The description of the AA1-1 reference point in 3GPP TS 23.280 [3] applies.
[bookmark: _Toc51835856][bookmark: _Toc66778272]5.3.3.3.9	Reference point AAA-2 (between the SIP core and Diameter proxy)
The description of the AA1-2 reference point in 3GPP TS 23.280 [3] applies.
[bookmark: _Toc66778273]5.3.3.3.10	Reference points N5 and Rx (between the SIP core and the 5GS)
The N5 reference point and Rx reference point, which exist between the SIP core and the 5GS, are used for resource management of MC service sessions, e.g. QoS control, as defined in 3GPP TS 23.501 [7], 3GPP TS 23.502 [10] and 3GPP TS 23.503 [9].
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[bookmark: _Toc66778275]5.4.1	On-network functional model
Figure 5.4.1-1 shows the functional model for the application plane for an MCPTT system using the 5GS.


Figure 5.4.1-1: MCPTT functional model for application plane
In the functional model shown in figure 5.4.1-1, the following is considered:
-	The description of the corresponding functional entities and reference points in 3GPP TS 23.379 [6] applies.
-	The description of the MCPTT-4 and MCPTT-7 reference points in 3GPP TS 23.379 [6] applies considering that it utilizes the N6 reference point defined in 3GPP TS 23.501 [7].
-	The description of the MCPTT-5 reference point in 3GPP TS 23.379 [6] applies considering that it exists between the MCPTT server and the 5GS. It is used for resource management of MCPTT sessions, e.g. QoS control, and utilizes the N5 reference point or the Rx reference point as defined in 3GPP TS 23.501 [7], 3GPP TS 23.502 [10] and 3GPP TS 23.503 [9].
[bookmark: _Toc66778276]5.5	MCVideo functional model description
[bookmark: _Toc66778277]5.5.1	On-network functional model
Figure 5.5.1-1 shows the functional model for the application plane for an MCVideo system using the 5GS.


Figure 5.5.1-1: MCVideo functional model for application plane
In the functional model shown in figure 5.5.1-1, the following is considered:
-	The description of the corresponding functional entities and reference points in 3GPP TS 23.281 [4] applies.
-	The description of the MCVideo-4 and MCVideo-7 reference points in 3GPP TS 23.281 [4] applies considering that it utilizes the N6 reference point defined in 3GPP TS 23.501 [7].
-	The description of the MCVideo-5 reference point in 3GPP TS 23.281 [4] applies considering that it exists between the MCVideo server and the 5GS. It is used for resource management of MCVideo sessions, e.g. QoS control, and utilizes the N5 reference point or the Rx reference point as defined in 3GPP TS 23.501 [7], 3GPP TS 23.502 [10] and 3GPP TS 23.503 [9].
[bookmark: _Toc66778278]5.6	MCData functional model description
[bookmark: _Toc66778279]5.6.1	On-network functional model
Figure 5.6.1-1 shows the generic functional model for the application plane for an MCData system using the 5GS.


Figure 5.6.1-1: Generic MCData functional model for application plane
In the functional model shown in figure 5.6.1-1, the following is considered:
-	The description of the corresponding functional entities and reference points in 3GPP TS 23.282 [5] applies.
-	The description of the MCData-5 reference point in 3GPP TS 23.282 [6] applies considering that it exists between the MCData server and the 5GS. It is used for resource management of MCData sessions, e.g. QoS control, and utilizes the N5 reference point or the Rx reference point as defined in 3GPP TS 23.501 [7], 3GPP TS 23.502 [10] and 3GPP TS 23.503 [9].
-	The respective functional models supporting MCData capabilities (e.g., SDS, FD, DS, IPcon) over unicast transmissions along with the corresponding reference points (i.e., MCData-cap-1 to MCData-cap-n) described in 3GPP TS 23.282 [5] also apply when the 5G system is used.
[bookmark: _Toc66778280][bookmark: _GoBack][bookmark: _Hlk52803307]6.	Application of functional models and deployment scenarios
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This clause describes the application of the functional models described in clause 5. It also describes deployment scenarios that highlight some of the possible variations in the way that the functional models can be applied in different situations.
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Figure 6.2.1-1 below is the on-network architectural model for the MC system solution, where the MC system provides one or more MC services via a single PLMN. 


Figure 6.2.1-1: On-network architectural model
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The application services layer includes application functions of one or more MC services and any required supporting functions grouped into common services core.
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Common services core is composed of the functional entities described in the common functional model in clause 5.3.
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MC services are composed of the functional entities described in the corresponding MC service functional models in clause 5.
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The SIP core provides rendezvous (contact address binding and URI resolution) and service control (application service selection) functions, as described in clause 5.3. 
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The 5GS provides data connectivity and services with QoS control for the support of MC service sessions.
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UE 1 is an MC service UE in on-network mode supporting data connectivity and application(s) related to one or more MC services over the 5GS. It is composed of the corresponding MC service functional entities described in clause 5.
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This clause describes deployment scenarios in which different administration of MC service, SIP core and 5GS are described, together with the sensitivities of identities and other forms of signalling in those scenarios.
In each of these scenarios, the owner of the devices at each plane may be different from the organisation that administers these devices. For example, the MC service provider may own some RAN components within the 5GS even when the 5GS is administered by the PLMN operator, and the MC service UE may be owned by an organisation that is independent from PLMN and MC service providers.
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In this scenario, all planes (application services layer, SIP core and 5GS) are administered by the same party. This is illustrated in figure 6.3.1.2-1 below.


Figure 6.3.1.2-1: Common administration of all services by one operator
Although the identities in each plane are separate as described in 3GPP TS 23.280 [3], there is no particular sensitivity of identities and other information at the application plane, and these may be exposed to the SIP core and the 5GS.
All authorisation and authentication mechanisms at each plane, i.e. the application services layer, SIP core and 5GS, shall be separate, but there may be no need for any restrictions in how these are stored and managed; for example the same entity could provide services to each of the application services layer, SIP core and 5GS.
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In this scenario, as illustrated in figure 6.3.1.3-1, the MC service provider is separate and independent from the PLMN operator, and the MC service is administered independently of the 5GS and SIP core. The PLMN operator administers the 5GS and the SIP core.


Figure 6.3.1.3-1: MC service provider administers MC service separately from SIP core and 5GS
The MC service provider may require that all application services layer identities and other sensitive information are hidden both from the SIP core and the 5GS.
When required by the MC service provider, all authentication and authorisation mechanisms, including security roots, at the application services layer are hidden from and not available to the PLMN operator.
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In this scenario, as illustrated in figure 6.3.1.4-1, the MC service provider administers the SIP core, and the MC services and SIP core are independent of the PLMN operator.


Figure 6.3.1.4-1: MC service provider provision of SIP core, separate domain from 5GS
The MC service provider may require that all identities and other sensitive information at the application services layer are hidden from the 5GS. The MC service provider need not hide the identities and signalling at the application services layer from the SIP core. However, the MC service provider may require that identities and other sensitive information between SIP core and SIP client in the MC service UE are also hidden from the 5GS.
All authentication and authorisation mechanisms, including security roots, at both application services layer and at SIP signalling plane may need to be hidden from, and not available to, the PLMN operator. 
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In this scenario, as illustrated in figure 6.3.1.5-1, the SIP core is partially administered by both parties, for example when the SIP core registrar is administered by the MC service provider, but the SIP core registrar finder and proxy is administered by the PLMN operator.


Figure 6.3.1.5-1: MC service provider partial provision of SIP core, separate domain from 5GS
The MC service provider may require that all identities and signalling at the application services layer are hidden from the 5GS, and may require identities and other sensitive information to be hidden from the PLMN operator administered part of the SIP core.
All authentication and authorisation mechanisms, including security roots, at the application services layer may need to be hidden from, and not available to, the PLMN operator.
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In this scenario, the PLMN operator administers the SIP core. However, the identities used by the SIP core (IMPI and IMPU) for MC service UEs served by the MC service provider are provided from the SIP database of the MC service provider.


Figure 6.3.1.6-1: MC service provider provides identities to PLMN operator SIP core
The MC service provider may require that all identities and signalling at the application services layer are hidden from the SIP core and 5GS.
When required by the MC service provider, all authentication and authorisation mechanisms, including security roots, at the application services layer may need to be hidden from, and not available to, the PLMN operator.
The security roots (authentication keys) required for access to the signalling control plane are not available to the PLMN operator as these are held in the MC service provider's SIP database. However, derived parameters e.g. authentication vectors are provided to the SIP core to allow signalling control plane authentication to take place.
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[bookmark: _Toc453260166][bookmark: _Toc453261053][bookmark: _Toc453279790][bookmark: _Toc459375128][bookmark: _Toc468105366][bookmark: _Toc468110461][bookmark: _Toc59229404][bookmark: _Toc66778300]6.3.2.1	General
This clause describes two different scenarios in which resource management of MC service sessions is performed via the Rx reference point or N5 reference point, as defined in 3GPP TS 23.501 [7], 3GPP TS 23.502 [10] and 3GPP TS 23.503 [9], by either the SIP core or the MC service server with the 5GS (PCF).
These may provide suitable models for each of the scenarios listed in clause 6.3.1. However, there is no direct correlation of any of the scenarios described in this clause to each of the scenarios described in clause 6.3.1.
[bookmark: _Toc453260167][bookmark: _Toc453261054][bookmark: _Toc453279791][bookmark: _Toc459375129][bookmark: _Toc468105367][bookmark: _Toc468110462][bookmark: _Toc59229405][bookmark: _Toc66778301]6.3.2.2	Resource Management of MC service sessions by SIP core
In the scenario shown in figure 6.3.2.2-1, resource management of MC service sessions is performed by the SIP core.


Figure 6.3.2.2-1: Resource management of MC service sessions by SIP core
[bookmark: _Toc453260168][bookmark: _Toc453261055][bookmark: _Toc453279792][bookmark: _Toc459375130][bookmark: _Toc468105368][bookmark: _Toc468110463][bookmark: _Toc59229406][bookmark: _Toc66778302]6.3.2.3	Management of MC service sessions by MC service server
In the scenario shown in figure 6.3.2.3-1, resource management of MC service sessions is performed by the MC service server.


Figure 6.3.2.3-1: Resource management of MC service sessions by MC service server

[bookmark: _Toc66778303]7.	MC procedures for 5GS
[bookmark: _Toc66778304]7.1	General
In this clause, only the procedures and information flows which are different from that over EPS are captured. The MC service specific procedures and information flows over 5GS remains the same as specified in TS 23.379 [6], TS 23.281[4], TS 23.282 [5] if not specially described in this clause.

[bookmark: _Toc66778305]7.21	MC service resource management (on-network)
[bookmark: _Toc433209852][bookmark: _Toc477420719][bookmark: _Toc59229726][bookmark: _Toc66778306]7.21.1	General
These clauses specify the procedures for resource management for mission critical services. The procedures are utilised by the following MC services:
-	MCPTT (as specified in 3GPP TS 23.379 [6]);
-	MCVideo (as specified in 3GPP TS 23.281 [4]); and
-	MCData (as specified in 3GPP TS 23.282 [5]).
Session management, QoS model and QoS policy control are defined in 3GPP TS 23.501 [7], 3GPP TS 23.502 [10] and 3GPP TS 23.503 [9].
[bookmark: _Toc433209853][bookmark: _Toc477420720][bookmark: _Toc59229727][bookmark: _Toc66778307]7.21.2	Request for unicast resources at session establishment
The procedure defined in this subclause specifies how communication resources are requested from 5GS at session establishment. If concurrent sessions are used the MC service server may utilize the capability of resource sharing specified in 3GPP TS 23.503 [9]. The required QoS characteristics of the resources are sent to the PCF using N5 reference point or Rx reference point and encompass media type, bandwidth, priority, application identifier and resource sharing information.
Establishment, modification or release of communication resources are managed according to 3GPP TS 23.502 [10]. The procedure is generic to any type of session establishment that requires communication resources.
Procedures in figure 7.1.2-1 show the signalling procedures for the requesting resource at session establishment.


Figure 7.12.2-1: Resource request at session establishment
1.	MC service client sends a call/session establishment request.
2.	MC service server receives evaluates the need of communication resources and the use of media resource sharing.
3.	MC service server sends a session progress request containing request for communication resources.
4.	Session management procedures using PCF policy control enforcement (as defined in 3GPP TS 23.502 [10]) initiated from SIP core local inbound/outbound proxy.
5.	The SIP core local inbound/outbound proxy forwards the call control protocol request to the MC service client.
6.	The MC service client acknowledges the session progress request with an OK message.
7.	The SIP core local inbound/outbound proxy forwards the OK message to the MC service server.
8.	The MC service call/session is established, and resources have been allocated.
[bookmark: _Toc59229728][bookmark: _Toc433209854][bookmark: _Toc477420721][bookmark: _Toc66778308]7.21.3	Request for unicast resources at session establishment from MC service server
[bookmark: _Toc59229729][bookmark: _Toc66778309]7.21.3.1	General
The procedure defined in this clause specifies how communication resources are requested from 5GS at session establishment from the MC service server. The required QoS characteristics for resources are sent to the PCF via the N5 reference point or Rx reference point from the MC service server and encompasses media type, bandwidth, priority, application identifier, resource sharing information and network slice information. If concurrent sessions are used, the MC service server may utilize the capability of resource sharing specified in 3GPP TS 23.503 [8].
For the request of communication resources by the MC service server via N5 reference point or Rx reference point, the MC service client provides to the MC service server the corresponding communication resource details (e.g. IP addresses and ports) of the MC service client and the media anchoring points.
This procedure is generic to any type of session establishment with the MC service server requesting network resources.
[bookmark: _Toc59229730][bookmark: _Toc66778310]7.12.3.2	Procedure
Figure 7.21.3.2-1 describes the procedure for the request of resources at session establishment from the MC service server.


Figure 7.21.3.2-1: Resource request at session establishment from the MC service server
1.	The MC service client sends a call/session establishment request. The request includes, apart from the SDP offer, access resource details, e.g. IP addresses and ports of the MC service client related to the media session. 
2.	The MC service server evaluates the need of communication resources and use of media resource sharing.
3.	The MC service server sends a session progress request to the SIP core.
NOTE:	The session progress request does not include a request for network communication resources to be performed by the SIP core.
4.	The SIP core local inbound/outbound proxy forwards the session progress request to the MC service client.
5.	The MC service client acknowledges the session establishment to the MC service server. This message contains the final negotiated media parameters, e.g. IP addresses and ports related to the media anchoring points received in the SDP answer from the SIP core.
6.	To trigger resources allocation, the MC service server sends a request for communication resources to 5GS. The corresponding procedures are defined in 3GPP TS 23.502 [10]).
7.	Session management procedures using PCF policy control enforcement (as defined in 3GPP TS 23.502 [10]) initiated from MC service server.
8.	The MC service call/session is established, and resources have been allocated.
[bookmark: _Toc59229731][bookmark: _Toc66778311]7.21.4	Request for modification of unicast resources
To modify an unicast media flow, the MC service server shall send a resource modification request containing the parameters to be modified, using the call control protocol via the SIP core to the UE.
Possible scenarios when this procedure may be used are:
-	Modify the allocation and retention priority for unicast resources;
-	Release and resume resources in-between MC service calls when using the chat model; or
-	Releasing resources for the media plane should give the option to allow the SIP session to either be torn down or continue.
Procedures in figure 7.1.4-1 are the signalling procedures for the modification of a unicast:
Pre-conditions:
-	An MC service call or session is already in progress;


Figure 7.12.4-1: Media flow modification request 
1.	MC service server decides to modify the parameters of a unicast bearer (e.g. a request to upgrade the existing MC service call to an MC service emergency or imminent threat call).
2.	MC service server sends a session update which includes a resource modification request containing the modified parameters of the unicast bearer.
3.	Session management procedures using PCF policy control enforcement (as defined in 3GPP TS 23.502 [10]) initiated by the MC service server.
4.	The SIP core local inbound / outbound proxy forwards the session update request to the MC service client.
5.	The MC service client acknowledges the call control protocol request with an OK message.
6.	The SIP core local inbound / outbound proxy forwards the OK message to the MC service server.
7.	The MC service call continues with the modified unicast resources.
NOTE:	If multiple audio streams are sent to the UE, additional QoS flows could be required during an established session. Pre-allocation of additional QoS flows already at session establishment could be useful.
[bookmark: _Toc59229736][bookmark: _Toc66778312]7.21.5	Request for media resources from MC service server
[bookmark: _Toc59229737][bookmark: _Toc66778313]7.21.5.1	General
The procedure in this sub clause specifies how to request resources for floor control (or transmission control in MCVideo and MCData) and for the media plane can be handled independently. This procedure utilizes the N5 reference point or Rx reference point from the MC service server to the 5GS (PCF) and from the SIP core to the 5GS (PCF).
Resources for transmission control are requested at session establishment, in this case the IMS standard procedures as specified in 3GPP TS 23.228 [2] are used. The session description in this procedure shall encompass bandwidth information applicable for the transmission control traffic requirement. At group call setup the request for resources for the media plane is triggered. This request is sent directly from the MC service server to 5GS (PCF).
The procedure is optional and is suitable when the procedures for pre-established sessions are used. It may also be used to setup and tear down the media plane used between consecutive group calls in one communication session using the chat call model.
[bookmark: _Toc59229738][bookmark: _Toc66778314]7.12.5.2	Procedure
The figure below illustrates the procedure for resource allocation.



Figure 7.21.5.2-1: Request of resources for transmission control and media plane
1.	The MC service client sends a request for group affiliation.
2.	The MC service client sends a request to the MC service server for establishment of a communication session.
3.	The MC service server answer the session establishment request and adjust the bandwidth information in the session description. The requested bandwidth shall be minimized to cover the bandwidth requirements for floor control signaling (or transmission control for MCVideo or MCData).
4.	The SIP core request resources towards the 5GS according to the session establishment request.
5.	Session management procedures using PCF policy control enforcement (as defined in 3GPP TS 23.502 [10]) initiated by the SIP Core.
6.	The session establishment request is completed, and a response is sent towards the MC service client.
7.	The MC service client sends a call setup message according to existing procedures.
8.	The MC service server sends a request for resources for the media plane to 5GS, and the media plane is by that established. This request includes media description relevant for the media plane.
9.	Session management procedures using PCF policy control enforcement (as defined in 3GPP TS 23.502 [10]) initiated by the MC service server.
10.	Group call is ongoing on the group communication session.
11.	The MC service serve sends a release of media resources to 5GS, and the media plane is by that terminated.
NOTE 1:	The resources for transmission control are retained.
NOTE 2:	Step 7-11 can be repeated several times within the life cycle of one communication session.

8.	Service types
[bookmark: _Hlk52803197]8.1	Mission Critical Push to Talk
8.1.1	General
The requirements listed here apply for the use of 5GS and replace the corresponding requirements in 3GPP TS 23.379.
8.1.2	5QI values for MCPTT
The MCPTT system shall use N5/Rx reference point to determine the required QoS flow parameters. A QoS flow for an MCPTT voice call and MCPTT-4 reference point signalling shall utilise 5QI value 65 in accordance with 3GPP TS 23.501 [7].
Editor's Note: The use of reference point N33 is FFS.
8.1.3	Use of priorities
The QoS flow for an MCPTT emergency call shall have highest priority level among MCPTT call types. The QoS flow for MCPTT imminent peril call shall have higher priority level than one for a MCPTT call.
Depending on operators' policy, the MCPTT system may be able to request modification of the priority (ARP) of an established QoS flow.
NOTE:	Operators' policy takes into account regional/national requirements.
8.2	Mission Critical Video
8.2.1	General
The requirements listed here apply for the use of 5GS and replace the corresponding requirements in 3GPP TS 23.281.
8.2.2	5QI values for MCVideo
The MCVideo system shall use N5/Rx reference point to determine the required QoS flow parameters. Video media and control of the video media (i.e. MCVideo‑4 and MCVideo‑7) may use independent QoS flows and utilises 5QI values depending on the MCVideo mode of the MCVideo call/session, as per table 8.2.2-1.
Table 8.2.2-1: MCVideo mode associated 5QI values
	MCVideo mode
	5QI value utilised
(in accordance with 3GPP TS 23.501 [7])

	Urgent real-time mode
	67

	Non-urgent real-time mode
	67

	Non real-time mode
	4



For transmission and reception control signalling, the 5QI value 69 is recommended in accordance with 3GPP TS 23.501 [7].
Editor's Note: The use of reference point N33 is FFS.
8.2.3	Use of priorities
The MCVideo audio media and video media may transmit over dedicated QoS flows, in which case the priority for each QoS flow is determined by the operator policy. 
MCVideo services shall be able to use ARP pre-emption capability and the pre-emption vulnerability of each individual QoS flow according to operators' policy. Depending on operators' policy, the MCVideo system may be able to request modification of the priority (ARP) of an established QoS flow.
NOTE:	Operator policy takes into account regional/national requirements.
8.3	Mission Critical Data
8.3.1	General
The requirements listed here apply for the use of 5GS and replace the corresponding requirements in 3GPP TS 23.282.
8.3.2	5QI values for MCData
The MCData system shall use N5/Rx reference point to determine the required QoS flow parameters. A QoS flow for MCData media may utilise standardized 5QI value 70 or may utilize non-standardized 5QI values in accordance with 3GPP TS 23.501 [7].
Editor's Note: The use of reference point N33 is FFS.
8.3.3	Use of priorities
The QoS flows for MCData emergency communications shall have highest priority level among MCData communication types. The QoS flow for MCData imminent peril call shall have higher priority level than one for a MCData communication.
MCData services shall be able to use ARP pre-emption capability and the pre-emption vulnerability of each individual QoS flow according to operators' policy.
NOTE:	Operators' policy takes into account regional/national requirements.



[bookmark: _Toc59229822][bookmark: _Toc66778315][bookmark: _Toc428365161][bookmark: _Toc433209860][bookmark: _Toc460616236][bookmark: _Toc460617097][bookmark: _Toc460662486]Annex A (normative):
Configuration data for MC services using 5GS
[bookmark: _Toc468105561][bookmark: _Toc468110656][bookmark: _Toc59229823][bookmark: _Toc66778316]A.1	General
This Annex provides information about the static data needed for configuration of MC services encompassing the following category:
-	Initial MC service UE configuration data (see subclause A.2).
Each parameter that can be configured online shall only be configured through one online reference point. Each parameter that can be configured offline shall only be configured through one offline reference point. The most recent configuration data made available to the MC service UE shall always overwrite previous configuration data, irrespective of whether the configuration data was provided via the online or offline mechanism.
[bookmark: _Toc460616242][bookmark: _Toc460617103][bookmark: _Toc460662492][bookmark: _Toc468105566][bookmark: _Toc468110661][bookmark: _Toc59229828][bookmark: _Toc66778317]A.2	Initial MC service UE configuration data
The configuration data defined in 3GPP TS 23.280 [3] in Annex A.6 apply, with the following exceptions:
-	DNN and the corresponding DN credentials instead of the PDN credentials shall be used;
-	Network slice identification and corresponding network slice credentials may be provided.
[bookmark: _Toc66778318]
Annex <B> (informative):
<Informative annex for a Technical Specification>
Editor's Note:	This annex will provide informative relationships in the 5GS context.


[bookmark: _Toc66778319]Annex <C> (informative):
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