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1
3GPP Work Area

	X
	Radio Access

	X
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	X
	Services


2
Classification of WI and linked work items

2.0
Primary classification

This work item is a …

	
	Study Item (go to 2.1)

	X
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.2
Feature

	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	530044
	Study on Proximity-based Services (FS_ProSe)
	TR 22.803 Complementing Study

	580059
	Proximity-based Services (ProSe)
	Complementing Feature

Stage 1 in TS 22.115, TS 22.278; Stage 2 in TS 23.303

	560020
	Group Communication System Enablers for LTE (GCSE_LTE)
	Complementary Feature

Stage 1 in TS 22.468; Stage 2 in TS 23.468

	640141
	eProSe_ext
	Complementary Feature

Stage 1 in TS 22.115, TS 22.278: Stage 2 in TR 23.713, TS 23.303, TBD by SA2

	660009
	FS_MBMS_enh
	Complementary Study




Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … 

	X
	Stage 1 (go to 2.3.1)

	X
	Stage 2 (go to 2.3.2)

	X
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1
Stage 1

	Source of external requirements (if any)

	Organization
	Document
	Remarks

	FIRSTNET
	Push to Talk over LTE requirements for United States public safety
	

	United Kingdom Home Office
	Push to Talk over LTE requirements for United Kingdom public safety
	

	TCCA
	Information about the system improvements requirements for the adoption of LTE for mission/business critical communications
	

	OMA
	Push to talk over Cellular Requirements, Version 1.0 (09 Jun 2006)  OMA-RD-PoC-V1_0-20060609-A;

Push to talk over Cellular Requirements, Version 2.0 (02 Aug 2011)  OMA-RD-PoC-V2_0-20110802-A; and

Push to talk over Cellular 2.1 Requirements (02 Aug 2011)  OMA-RD-PoC-V2_1-20110802-A
	


Go to §3.

2.3.2
Stage 2

	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	620164
	Mission Critical Push To Talk over LTE (MCPTT)
	TS 22.179


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: 

Go to §3.

2.3.3
Stage 3

	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	560020
	Group Communication System Enablers for LTE (GCSE_LTE)
	Complementary Feature
TS 23.468

	620064
	Mission Critical Push To Talk over LTE (MCPTT)
	TS 23.179


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s) or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: 

Go to §3.

2.3.4
Test spec

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5
Other

	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4
Work task

	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3
Justification

Mission Critical Push To Talk is an essential functionality of public safety communication systems; for example, those systems widely deployed using Land Mobile Radio (LMR) technology such as TETRA, Project 25 (P25), TETRAPOL and GSM-R.

Agreement has been reached by 3GPP that LTE should support effective means for group communication services and proximity services, which are essential to position LTE as the future technology for critical communications users including public safety first responders as well as other users such as utility companies and railways.  
Service requirements for Group Communication System Enablers for LTE (GCSE_LTE, TS 22.468) and Proximity Services (ProSe, TS22.278, TS22.115) were approved in June 2013.  While these service requirements provide essential LTE enablers for communications independent of any particular type of media, specific service/system/EPS/application requirements are needed for development of network and application architectures, security, RAN aspects, and network and application protocols to support Mission Critical Push To Talk over LTE (MCPTT).

Sources of input requirements for MCPTT include:

· The First Responder Network Authority (FirstNet) – the government network operator for the public safety community in the United States.

· The United Kingdom Home Office – the office responsible for the development of the next generation public safety communications system in the UK.

· The work of the National Public Safety Telecommunications Council (NPSTC) – an organization made up of all the major public safety organizations in the United States. 

· The TETRA and Critical Communications Association (TCCA), which is considering LTE for Mission Critical Push to Talk.

· The Association of Public safety Communications Officials (APCO) Global Alliance, which has also endorsed LTE as the technology of choice for public safety communications worldwide. 

· Telecommunications Industry Association (TIA) is considering LTE for critical communications involving LTE mission-critical voice service and interworking with P25 and is creating related requirements for PTT (TIA-4973.201, “Requirements for Mission Critical PTT and Related Supplementary Services”).

· Open Mobile Alliance (OMA) has defined Push to talk over Cellular (PoC) specifications with several components that could provide partial support for Mission Critical Push to Talk.

· European Telecommunications Standards Institute (ETSI) TC TETRA and Critical Communications Evolution (TCCE) has opened a work item: DTR/TETRA-01203, User Requirements Specification Mission Critical Broadband Communications Part 2 Critical Communications Application.
· Ministry of Public Safety and Security (MPSS) of , Korea has defined the functional requirements which include MCPTT components such as “Compiling of Group Call”, “Listening Plural Talk Group” and “Network Interoperability” for Korean Public Safety Broadband Network (PSBN). Telecommunications Technology Association has opened the work items on LTE for Public Safety.
Other regional requirements not listed may also be reflected in the work. 

While previous such standards have often been regional, there is a strong desire for the next generation of Mission Critical Push To Talk to be based on a single, widely adopted global standard.

There is no overlap foreseen with OMA work on PoC for Stage 1 requirements.
Both unicast and broadcast bearer are used by GCS AS for transferring application signalling and data. In Rel-13 MCPTT, only voice/audio media type is supported. In TS 22.179, AMR-WB is recommended for voice codec. Other voice codec and other media format supported by MTSI (TS 26.114) and MBMS (TS 26.346) are not mentioned.  This WI proposes to clarify the media type and format used by MCPTT.

In order to support MCPTT service, GCS AS acting as media source delivers RTP payload to the UEs. In downlink direction, RTP based voice/audio delivery over EPS bearer is fully supported by MTSI specification already. In TS 23.468, it is decided that the data transferred via MBMS bearer(s) by the GCS AS is transparent to the BM-SC. The media processing behaviour of BM-SC in TS 26.346 is not specified yet (for example, in the case of RTP transport, RTP headers are assumed to be transparently delivered to MCPTT UE, but for other UEs, BM-SC is generating RTP headers).

In TS 26.346, hybrid streaming delivery is supported. Per alternativeAccessDelivery element in the USD, the UE receives streaming content from either PSS server or MBMS. In TS 23.468, for service continuity between unicast delivery and MBMS delivery, the UE communicates with GCS AS directly to maintain the service continuity. The discrepancy between those 2 specifications needs to be clarified.

Based on the analysis in TR 36.868, the E2E delay for media transport over MBMS bearer is beyond requirements. The E2E delay for media transport is different between EPS bearer path and MBMS bearer path. A MCPTT UE-A receiving RTP payload over EPS bearer will ahead of another MCPTT UE-B receiving the same RTP payload over MBMS bearer. This un-sync issue degrades the user experience and may impact the MCPTT UE-B requesting permission to transmit. This WI proposed to address this un-sync issue.

To better support MCPTT, the procedure, metadata element and value of element/attribute can be optimized considering the mechanisms defined in TS 23.468.  At the same time, the guidance of MBMS for MCPTT will help the interoperability.
4
Objective

The SA1 objective is to specify the Stage 1 requirements for a Push To Talk functionality to support Mission Critical voice communication over LTE that can be used by public safety and commercial uses (e.g., utility companies and railways).

To accomplish this objective SA1 needs to specify the requirements that are relevant to improve the E-UTRAN, EPC and application-layer functionality, including applications supported by UEs and external network elements (e.g. Application Servers) supporting Mission Critical voice for LTE.

Requirements for MCPTT will include the following areas: 

•
Push To Talk (PTT) group and PTT individual communications involving the EPS and external networking and application interaction;

•
Services, including talker identification, location, and emergency alerting for mission critical voice communication;

•
Voice/audio quality;

•
Special privilege handling (For console interaction - e.g, override, monitor, exception handling, etc);

•
Service availability;

•
Floor control, priority and pre-emption;

•
Performance, including call establishment times and permission to talk request to permission granted times;

•
Use of GCSE_LTE;

•
Use of Proximity Services (ProSe);

•
Interconnection with voice systems, including cellular and the PSTN, as well as private/land mobile radio;

•
Security, including confidentiality of mission-critical voice communications;

•
Charging/billing and system management considerations;

•
Management of Mission Critical PTT communications;

•
Presence service, including interaction with other communication services.

MCPTT should aim at re-using existing, standardized functionality when possible and justified.  

The SA2 objectives are as follows:

1.
As part of the study:

a)
Define the MCPTT architectural requirements at the EPS level (including IMS aspects) based on the service requirements specified by SA1 and based on needs determined by the application specified by SA6 in order to scope/guide the work in SA2 taking into account:

i)
The need for GCSE_LTE and ProSe architecture support of the Stage 1 MCPTT service requirements including the need for possible architectural enhancements to existing Stage 2 specifications (e.g., TS 23.468, TS 23.303); and,

ii)
The need for MCPTT architecture support that reuses existing 3GPP capabilities, if appropriate to meet the needs.

b)
Determine impact to normative specifications within SA2 scope.

2.
Specify the selected Stage 2 (architecture) solutions at the EPS-level (including IMS aspects) in relevant specifications.

Existing, standardized functionality will be exploited where possible and justified.

Work on normative technical specification(s) in SA2 will be based on approved Stage 1 requirements.

The SA6 objectives are as follows:

1.
As part of the TR phase:

a)
Review MCPTT Stage 1 requirements and other user-related requirements to determine those aspects of the normative requirements that apply to the application level in order to scope the SA6 work.

b)
Review inputs from other SDOs regarding proposed architectures, etc. to support MCPTT.

c)
Define the MCPTT architectural requirements (based on the Stage 1 requirements) at the applications level (including the overall MCPTT architecture in cooperation with SA2) taking into account the need for MCPTT application layer architecture support to use existing 3GPP capabilities, as appropriate. 

d)
Develop MCPTT solutions based on objective a).

e)
Determine which solution(s) from the TR phase to document in normative specifications.

2.
Specify the selected Stage 2 (architecture) solutions at the applications level (including the overall MCPTT architecture in cooperation with SA2) in relevant specifications.

Existing, standardized functionality will be exploited where possible and justified.

Work on normative technical specification(s) in SA6 will be based on approved Stage 1 requirements.
The SA3 objectives are to meet the requirements and to ensure security of use cases defined by SA1 within the architecture defined by SA2 and SA6. In particular:

1.
As part of the TR phase:

a)
Define the MCPTT security requirements (based on the Stage 1 normative requirements) in order to scope/guide the work in SA3 taking into account:

i)
The need for security to support the GCSE_LTE and ProSe use cases, which may require enhancements to existing Stage 2 security specifications and,

ii)
The need to reuse existing 3GPP capabilities.

b)
Develop MCPTT solutions based on objective a).

c)
Determine which solution(s) from the TR phase to document in normative specifications.

2.
Specify the selected Stage 2 (security) solutions in relevant specifications.
The SA4 objectives are to specify media codecs, media handling, and enhancements to enable delivery of MCPTT in accordance with the requirements defined by SA1 and the architecture defined by SA2 and SA6. In particular:

1.
As part of the TR phase:

a)
Identify codecs, media handling, and enhancements to enable delivery of MCPTT (based on the Stage 1 and 2 requirements) in order to scope/guide the work in SA4 taking into account:

i)
The need to support the GCSE_LTE and ProSe use cases, which may require enhancements to existing specifications and,

ii)
The need to reuse existing 3GPP capabilities whenever possible, otherwise define missing enablers.

iii)  Consider stage 1 requirements regarding speech and audio quality, including delay aspects.

b)
Develop MCPTT solutions based on objective a), which will address:

i) Identify voice/audio codec profile of unicast and broadcast for MCPTT support

ii)
Identify media processing behaviour for MCPTT support

iii) Clarify the metadata usage to support service continuity between unicast and MBMS delivery

iv) Provide guidelines for MBMS operation supporting MCPTT

v)
Address un-sync issue (e.g. the service continuity between unicast and MBMS bearer) and reduce MBMS delivery latency towards the MCPTT latency requirements.

vi) Define MCPTT MBMS Operation on Demand

c)
Determine which solution(s) from the TR phase to document in normative specifications.

2.
As part of TS phase, specify what has been determined in step c) of the TR phase.

In all aspects, reuse of existing technology shall be considered. 

During the work, SA4 will coordinate as needed with other relevant WGs (e.g. in CT).
5
Service Aspects

Service aspects will be identified.

6
MMI-Aspects

Not applicable.

7
Charging Aspects

Will be identified in this work item.

8
Security Aspects

Security aspects will be identified.

9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	
	X
	

	No
	
	
	
	
	

	Don't know
	X
	
	X
	
	X


10
Expected Output and Time scale

	New specifications  [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	TS 22.179
	Mission Critical PTT over LTE
	SA1
	
	SA#64 (06/2014)
	SA#65 (09/2014)
	

	TR

??.???
	Study on Architecture Enhancements at the EPS and IMS Level to Support Mission Critical Push To Talk over LTE (MCPTT) Services
	SA2
	
	SA#??
(??/????)
	SA#??
(??/????)
	It is to be determined by SA2 if TR is at all required for SA2.

	TR
23.779
	Study on Application Architecture to support Mission Critical Push To Talk over LTE (MCPTT) services
	SA6
	
	SA#68

(06/2015)
	SA#69
(09/2015)
	

	TS

23.179
	Functional architecture and information flows to support mission critical communication services
	SA6
	
	SA#69
(09/2015)
	SA#69
(09/2015)
	

	TR 33.xxx
	Study on Security Enhancements for Mission Critical Push To Talk over LTE
	SA3
	
	SA#69

(09/2015)
	SA#70

(12/2015)
	

	TS 33.xxx
	Security of Mission Critical Push To Talk over LTE
	SA3
	
	SA#70

(12/2015)
	SA#70
(12/2015)
	

	TR 26.8xx
	Study on media, codecs and MBMS enhancements for Mission Critical Push to Talk over LTE
	SA4
	
	SA#69

(09/2015)
	SA#70

(12/2015)
	

	TS 26.xxx
	MCPTT Codecs and media handling
	SA4
	
	SA#70

(12/2015)
	SA#70
(12/2015)
	


	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	TS 23.468
	
	Stage 2 GCSE_LTE
	
	

	TS 23.303
	
	Stage 2 ProSe
	
	

	TS 26.346
	
	MCPTT impacts to MBMS specs
	SA#70
(12/2015)
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Work item rapporteur(s)

SA1: David Cypher (david.cypher at nist.gov)

SA2: Randy Bloomfield (randy at its.bldrdoc.gov)

SA3: Peter Haigh (peter.haigh at cesg.gsi.gov.uk)
SA4: Eric Turcotte (eric.turcotte@ericsson.com)

SA4: Zhiming Li (lizhiming@huawei.com)
SA6: Yannick Lair (yannick.lair@lge.com)
12
Work item leadership

SA1, SA2, SA4, SA6

13
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	Supporting IM name

	US Department of Commerce

	Home Office

	AT&T

	T-Mobile USA Inc.

	Telefónica

	Vodafone

	Alcatel Lucent

	Nokia Networks

	Ericsson LM
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	BMWi

	Blackberry UK Ltd.

	General Dynamics UK Limited

	Deutsche Telekom

	Expway

	Fujitsu Limited

	Qualcomm Inc.

	Motorola Solutions

	Harris Corp.

	Intel

	ETRI

	Kodiak Networks

	SouthernLINC Wireless

	Huawei

	TD Tech

	ORANGE

	CESG

	Airbus Group SAS

	LG Electronics

	Samsung

	Telecom Italia S p A

	SK Telecom

	Thales

	Police of the Netherlands

	KT Corp.

	LG Uplus

	ITL
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