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Foreword

This document has been produced by the ETSI MCC.

The coloured highlight of the Unique IDentifier (UID) reflects the status of the work items: ongoing or completed. 
Stopped Features and Studies are listed at the end of the present document.

Legend:

Completed WI
Ongoing WI
Moved WI to/from another Release
Stopped WI
1
Scope

The main focus of the present document is on the 3GPP work items on Broadcasting especially the 
Cell Broadcast Service (CBS) and Multimedia Broadcast/Multicast Service (MBMS).

2
References

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

References for Cell Broadcast Service (CBS)
3GPP TS 03.41: "Technical Realization of Short Message Service Cell Broadcast (SMSCB)".

3GPP TR 03.49: "Example protocol stacks for interconnecting Cell Broadcast Centre (CBC) and Base Station Controler (BSC)".

3GPP TS 04.12: "Short Message Service Cell Broadcast (SMSCB) Support on the Mobile Radio Interface".

3GPP TS 07.05: "Use of Data Terminal Equipment - Data Circuit Terminating Equipment (DTE-DCE) Interface for Short Message Services (SMS) and Cell Broadcast Services (CBS)".

3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".

3GPP TS 27.005: "Use of Data Terminal Equipment - Data Circuit terminating Equipment (DTE - DCE) interface for Short Message Service (SMS) and Cell Broadcast Service (CBS)".

3GPP TS 44.012: "Short Message Service Cell Broadcast (SMSCB) support on the mobile radio interface".

3GPP TS 48.049: "Base Station Controller - Cell Broadcast Centre (BSC-CBC) interface specification; Cell Broadcast Service Protocol (CBSP)".

References for Multimedia Broadcast/Multicast Service (MBMS)

3GPP TS 22.146: "Multimedia Broadcast/Multicast Service (MBMS); Stage 1".

3GPP TS 22.246: "Multimedia Broadcast/Multicast Service (MBMS) user services; Stage 1".

3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description".

3GPP TR 23.846: "Multimedia Broadcast/Multicast Service (MBMS); Stage 2".

3GPP TS 25.324: "Broadcast/Multicast Control (BMC)".

3GPP TS 25.346: "Introduction of the Multimedia Broadcast/Multicast Service (MBMS) in the Radio Access Network (RAN); Stage 2".

3GPP TS 25.446: "MBMS synchronisation protocol (SYNC)".

3GPP TR 25.803: "S-CCPCH performance for Multimedia Broadcast/Multicast Service (MBMS)".

3GPP TR 25.905: "Feasibility study on improvement of the Multimedia Broadcast/Multicast Service (MBMS) in UTRAN".

3GPP TR 25.992: "Multimedia Broadcast/Multicast Service (MBMS); UTRAN/GERAN requirements".

3GPP TS 26.237: "IP Multimedia Subsystem (IMS) based Packet Switch Streaming (PSS) and Multimedia Broadcast/Multicast Service (MBMS) User Service; Protocols".

3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs".

3GPP TR 26.903: "Improved video support for Packet Switched Streaming (PSS) and Multimedia Broadcast/Multicast Service (MBMS) Services".

3GPP TR 26.946: "Multimedia Broadcast/Multicast Service (MBMS) user service guidelines".

3GPP TR 26.947: "Evaluation of MBMS FEC Enhancements".

3GPP TR 26.950: "Study on Surround Sound codec extension for Packet Switched Streaming (PSS) and Multimedia Broadcast/Multicast Service (MBMS)".

3GPP TR 29.846: "Multimedia Broadcast/Multicast Service (MBMS); CN1 procedure description".

3GPP TS 32.273: "Telecommunication management; Charging management; Multimedia Broadcast and Multicast Service (MBMS) charging".

3GPP TS 33.246: "3G Security; Security of Multimedia Broadcast/Multicast Service (MBMS)".

3GPP TS 36.440: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); General aspects and principles for interfaces supporting Multimedia Broadcast Multicast Service (MBMS) within E-UTRAN".

3GPP TS 36.441: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Layer 1 for interfaces supporting Multimedia Broadcast Multicast Service (MBMS) within E-UTRAN".

3GPP TS 36.442: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Signalling Transport for interfaces supporting Multimedia Broadcast Multicast Service (MBMS) within E-UTRAN".

3GPP TS 43.246: "Multimedia Broadcast/Multicast Service (MBMS) in the GERAN; Stage 2".

2.1
Specifications

Global information on the Specifications (also called "specs") can be found at:

http://www.3gpp.org/specs/specs.htm
The latest versions of all 3GPP specifications, containing the most recent corrections and additions, are available at:

http://www.3gpp.org/ftp/Specs/latest/
For specific purposes, older versions might be needed. These versions are available at:

http://www.3gpp.org/ftp/Specs/Archive/
where the specifications are sorted by series and then by folders containing all the available versions of a given spec (one folder per spec), for all Releases.

2.2
Tdocs

The Temporary Documents (tdocs) are mainly the original papers written by the 3GPP Members, and are the inputs for elaborating the specs. They are available (sorted by 3GPP technical groups (Technical Specification Groups (TSGs) and Working Groups (WGs)) at:

http://www.3gpp.org/ftp/
starting with 'tsg....'.

2.3
Work Plan, Work Items and Study Items

Work Item Description (WID) / Study Item Description (SID) is a form which initial version provides the target to be reached before starting the work. Potential subsequent versions precise the target and foreseen completion dates according the actual work progress. WIDs / SIDs are stored in:

http://www.3gpp.org/ftp/Information/WI_sheets/
The 3GPP Work Plan is a living document, periodically updated, containing the full list of Work Items and Study Items, as well as summary information for each WI, as: the WG in charge of it, its starting date and (foreseen or actual) completion date, the actual progress, etc. The 3GPP Work Plan is available at:

http://www.3gpp.org/ftp/Information/WORK_PLAN/
2.4
Change Request database

A specification is originally drafted and maintained by a rapporteur, who compiles the contents from discussions in the WGs and TSGs. When it is considered to be 80% complete, it is brought under a so-called "change control" process. After this, changes to the specification can only be made using Change Requests (CRs) that are usually agreed by consensus in the WG responsible for the specification, and then formally approved by the relevant TSG.

The CR database contains information on CRs including a Work Item code, a CR number that is unique for a certain specification (different CR versions are possible, but only one can ever be approved), the status of each CR, references to the source Individual 3GPP Member(s) and relevant WG/TSG temporary documents numbers and meetings.

This database is available in:

http://www.3gpp.org/ftp/Information/Databases/Change_Request/
Further information on CR is available at:

http://www.3gpp.org/specs/CR.htm
3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply.

Abbreviations for Cell Broadcast Service (CBS)

BSC
Base Station Controler

BSC-CBC
Base Station Controller - Cell Broadcast Centre (interface)

CBC
Cell Broadcast Centre

CBS
Cell Broadcast Service

CBSP
Cell Broadcast Service Protocol

DTE-DCE
Data Terminal Equipment - Data Circuit Terminating Equipment (interface for SMS and CBS)

SMS
Short Message Service

SMSCB
Short Message Service Cell Broadcast

Abbreviations for Multimedia Broadcast/Multicast Service (MBMS)

MBMS
Multimedia Broadcast and Multicast Service

E-UTRA
Evolved UMTS Terrestrial Radio Access

EUTRAN
Evolved UMTS Terrestrial Radio Access Network

FDD
Frequency Division Duplex

LTE
3G Long Term Evolution (Evolved Packet System RAN part)

TDD
Time Division Duplexing
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Historical overview of 3GPP Broadcast activities
	UID
	Name
	Acronym
	Resource

	
	Release 1999
	
	

	60187
	Cell Broadcast Service
	CBS
	T2

	
	Release 6
	
	

	2544
	Multimedia Broadcast and Multicast Service
	MBMS
	S1,S2,S3,S4,S5,N1,N3,R2,R4,R5,T1,GP,G2,G3new

	
	Release 7
	
	

	7018
	Parlay X Message Broadcast Web Service
	OSA7
	C5

	20051
	Study on Improvement of the Multimedia Broadcast Multicast Service (MBMS) in UTRAN
	RANFS-MBMSImp
	R2

	31084
	MBMS Enhancements
	MBMSE
	S1,R1,C3

	400058
	MBMS - UE Conformance Testing
	MBMSE_UEConTest
	R5

	34038
	MBMS User Service Extensions
	MBMSUSE
	S4

	7028
	Additional minimum UE performance requirement for downlink physical channels in support of MTCH and MCCH operation based on type 1 enhanced receiver (Rx-Diversity)
	RInImp-RxDiv-MBMS
	R4

	25040
	Conformance Test Aspects – Minimum UE performance requirement for downlink physical channels in support of MTCGH and MCCH operation based on type 1 enhanced receiver (Rx-Diversity)
	RInImp-UEConTest_RxDivMBMS
	R5

	20033
	UE Performance Requirements for MBMS (TDD)
	MBMS-RAN-RF-TDD
	R4

	
	Release 8
	
	

	34046
	IMS initiated and controlled PSS and MBMS User Service
	IMS_PSS_MBMS_US
	S4,S3,IETF

	34043
	Extending PSS and MBMS User Services for optimized Mobile TV
	PSS_MBMS_OMTV
	S4

	360008
	3.84 Mcps TDD MBSFN Integrated Mobile Broadcast
	MBSFN-DOB
	R1

	440008
	Conformance Test Aspects – 3.84 Mcps TDD MBSFN Integrated Mobile Broadcast
	MBSFN_IMB_UEConTest
	R5

	
	Release 9
	
	

	400039
	MBMS support in EPS
	MBMS_EPS
	S2,S3,S5,C3,C4,R2,R3,R4,R5

	430046
	IMS based PSS and MBMS User Service extensions
	IMS_PSS_MBMS_US_EXT
	S4

	440046
	PSS and MBMS Aspects
	PMA
	S4

	430038
	PSS and MBMS extensions
	PMA-MBS_Ext
	S4

	430039
	Improved Video Support for PSS and MBMS
	PMA-IVS
	S4

	440002
	Cell Broadcast protocol Base Station Controller – Cell Broadcast Centre (BSC-CBC)
	CEBRO
	GP,C1

	
	Release 10
	
	

	410039
	Study on Personal Broadcast Service
	FS_PBS
	S1

	430040
	Study on Surround Sound codec extension for PSS and MBMS
	FS_SS_PSS_MBMS
	S4

	470729
	LI for MBMS enhancements
	LI10
	S3

	480040
	PSS and MBMS enhancements
	MBS_Enh
	S4

	470033
	Optimization of IMS based PSS and MBMS User Service
	OPT_IMS_PSS_MBMS_US
	S4

	480027
	Further enhancements to MBMS for LTE
	MBMS_LTE_enh
	R2,R3,R5

	
	Release 11
	
	

	530048
	Enhancements to Multimedia: PSS, MMS, and MBMS Enhancements and Performance Improvements
	EMM
	S4

	530148
	Enhancement to FEC for MBMS
	EMM-EFEC
	S4

	530248
	Download Delivery Enhancements for MBMS
	EMM-DDE
	S4

	530348
	IMS-based PSS and MBMS Streaming Synchronization Enhancements
	EMM-IPME
	S4

	480026
	Service continuity improvements for MBMS for LTE
	MBMS_LTE_SC
	R2,R3


5
Cell Broadcast Service (CBS)
	UID
	Name
	Acronym
	Resource

	
	Release 1999
	
	

	60187
	Cell Broadcast Service
	CBS
	T2

	
	Release 9
	
	

	440002
	Cell Broadcast protocol Base Station Controller – Cell Broadcast Centre (BSC-CBC)
	CEBRO
	GP,C1


5.1
Cell Broadcast Service (CBS) - R99
	UID
	Name
	Acronym
	Release
	Resource
	Finish
	Hyperlink
	Notes
	TS

	60187
	Cell Broadcast Service
	CBS
	R99
	T2
	31/12/1999
	TP-000022
	Moved to CT1 at TSG-T closure. Applicability of the Cell Broadcast Service (as defined for GSM network) to 3G networks
	23.041


This work item refers to the applicability of the Cell Broadcast Service (as defined for GSM network) to 3G networks.

3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".

Genealogy of this spec:
	antecedent(s)
	this spec
	descendant(s)

	03.41
	23.041
	(no descendants) 


http://en.wikipedia.org/wiki/Cell_Broadcast
Cell Broadcast - From Wikipedia, the free encyclopedia

quote

Cell Broadcast (CB) messaging is a mobile technology feature defined by the ETSI’s GSM committee and is part of the GSM standard. It is also known as Short Message Service - Cell Broadcast (SMS-CB).

Cell Broadcast is designed for simultaneous delivery of messages to multiple users in a specified area. Whereas the Short Message Service-Point to Point (SMS-PP) is a one-to-one and one-to-a-few service(requires multiple sms message, as each message can only carry one phone number), Cell Broadcast is a one-to-many geographically focused messaging service. Cell Broadcast messaging is also supported by UMTS, as defined by 3GPP....
unquote
5.2
GERAN: Cell Broadcast protocol Base Station Controller – Cell Broadcast Centre (CEBRO) -Rel-9
Resources:
GP,C1

	UID
	Name
	Resource
	Finish
	Hyperlink
	WI_rapporteur
	Notes
	TSs_and_TRs

	440002
	Cell Broadcast protocol Base Station Controller – Cell Broadcast Centre (BSC-CBC)
	GP,C1
	19/03/2010
	GP-091022
	Ericsson
	CP#47 completed. GP#45 completed. GP#42 WID approved
	-

	440102
	GERAN part of Cell Broadcast protocol Base Station Controller – Cell Broadcast Centre
	GP
	05/03/2010
	GP-091022
	Ericsson
	GP#45 completed. GP#42 WID approved
	new 48.049

	440202
	CT1 part of Cell Broadcast protocol Base Station Controller – Cell Broadcast Centre
	C1
	19/03/2010
	GP-091022
	Ericsson
	CP#47 completed
	23.041 


References
	Document
	Title/Contents

	WID(s)

	GP-091022
	GERAN WID on Cell Broadcast protocol Base Station Controller – Cell Broadcast Centre (BSC-CBC)

	Impacted Specifications

	TS 23.041
	Technical realization of Cell Broadcast Service (CBS) - C1

	New Dedicated Specifications/Reports

	TS 48.049
	Base Station Controller – Cell Broadcast Centre (BSC - CBC) Interface Specification - GP


Supporting Companies:
AT&T, Huawei, Nokia Siemens Networks, Ericsson, T-Mobile USA, Vodafone, ZTE.

In a PLMN with BSCs from more than one vendor, a Cell Broadcast Centre (CBC) serving these BSCs must today be able to support more than one CBC – BSC interface signalling protocol, since there is no such standardized protocol for GSM, as there is for UMTS (see TS 25.419).

TS 23.041 describes what information is possible to exchange between CBC and BSC. Currently this description is not detailed enough to unambiguously implement a CBC – BSC interface. 

In order for a CBC to interwork with BSCs from different vendors without having to support a multitude of CBC – BSC interface signalling protocols, it is necessary to standardize one CBC – BSC interface signalling protocol.

This work specifies a detailed signalling protocol including both physical layers and upper layers for the CBC – BSC interface allowing interworking between CBCs and BSCs via a standardized interface. 

The lower protocol layers is based on TCP/IP in order to be in line with the corresponding IuBC interface for UMTS, which could benefit both operators and vendors in term of avoiding unnecessary deployment and development efforts. 

The layer 3 interface signalling protocol including signalling procedures, messages and information elements is in line with the contents of the GSM applicable parts of TS 23.041 and is defined using tabular format. 

6
Multimedia Broadcast and Multicast Service (MBMS)

	UID
	Name
	Acronym
	Resource

	
	Release 6
	
	

	2544
	Multimedia Broadcast and Multicast Service
	MBMS
	S1,S2,S3,S4,S5,N1,N3,R2,R4,R5,T1,GP,G2,G3new

	
	Release 7
	
	

	20051
	Study on Improvement of the Multimedia Broadcast Multicast Service (MBMS) in UTRAN
	RANFS-MBMSImp
	R2

	31084
	MBMS Enhancements
	MBMSE
	S1,R1,C3

	400058
	MBMS - UE Conformance Testing
	MBMSE_UEConTest
	R5

	34038
	MBMS User Service Extensions
	MBMSUSE
	S4

	7028
	Additional minimum UE performance requirement for downlink physical channels in support of MTCH and MCCH operation based on type 1 enhanced receiver (Rx-Diversity)
	RInImp-RxDiv-MBMS
	R4

	25040
	Conformance Test Aspects – Minimum UE performance requirement for downlink physical channels in support of MTCGH and MCCH operation based on type 1 enhanced receiver (Rx-Diversity)
	RInImp-UEConTest_RxDivMBMS
	R5

	20033
	UE Performance Requirements for MBMS (TDD)
	MBMS-RAN-RF-TDD
	R4

	
	Release 8
	
	

	34046
	IMS initiated and controlled PSS and MBMS User Service
	IMS_PSS_MBMS_US
	S4,S3,IETF

	34043
	Extending PSS and MBMS User Services for optimized Mobile TV
	PSS_MBMS_OMTV
	S4

	360008
	3.84 Mcps TDD MBSFN Integrated Mobile Broadcast
	MBSFN-DOB
	R1

	440008
	Conformance Test Aspects – 3.84 Mcps TDD MBSFN Integrated Mobile Broadcast
	MBSFN_IMB_UEConTest
	R5

	
	Release 9
	
	

	400039
	MBMS support in EPS
	MBMS_EPS
	S2,S3,S5,C3,C4,R2,R3,R4,R5

	430046
	IMS based PSS and MBMS User Service extensions
	IMS_PSS_MBMS_US_EXT
	S4

	440046
	PSS and MBMS Aspects
	PMA
	S4

	430038
	PSS and MBMS extensions
	PMA-MBS_Ext
	S4

	430039
	Improved Video Support for PSS and MBMS
	PMA-IVS
	S4

	
	Release 10
	
	

	410039
	Study on Personal Broadcast Service
	FS_PBS
	S1

	430040
	Study on Surround Sound codec extension for PSS and MBMS
	FS_SS_PSS_MBMS
	S4

	470729
	LI for MBMS enhancements
	LI10
	S3

	480040
	PSS and MBMS enhancements
	MBS_Enh
	S4

	470033
	Optimization of IMS based PSS and MBMS User Service
	OPT_IMS_PSS_MBMS_US
	S4

	480027
	Further enhancements to MBMS for LTE
	MBMS_LTE_enh
	R2,R3,R5

	
	Release 11
	
	

	530048
	Enhancements to Multimedia: PSS, MMS, and MBMS Enhancements and Performance Improvements
	EMM
	S4

	530148
	Enhancement to FEC for MBMS
	EMM-EFEC
	S4

	530248
	Download Delivery Enhancements for MBMS
	EMM-DDE
	S4

	530348
	IMS-based PSS and MBMS Streaming Synchronization Enhancements
	EMM-IPME
	S4

	480026
	Service continuity improvements for MBMS for LTE
	MBMS_LTE_SC
	R2,R3


6.1
SA1-led activities
6.1.1
Multimedia Broadcast and Multicast Service (MBMS) - Rel-6
Resources:
S1,S2,S3,S4,S5,N1,N3,R2,R4,R5,T1,GP,G2,G3new
Multimedia Broadcast and Multicast Service - Feature Overview
	UID
	Name
	Acronym
	Resource
	Hyperlink

	2544
	Multimedia Broadcast and Multicast Service
	MBMS
	-
	-

	2545
	Stage 1 for Multimedia Broadcast and Multicast Service
	MBMS
	S1
	-

	32002
	Stage 2 for Multimedia Broadcast and Multicast Service
	MBMS
	S2
	SP-010516

	11030
	Support of the MBMS in CN protocols
	MBMS
	N1
	NP-040493

	13015
	Gmb interface for MBMS (CN3 part)
	MBMS
	N3
	-

	33008
	Security aspects of MBMS
	MBMS
	S3
	SP-020514

	35038
	MBMS Charging
	MBMS-CH
	S5
	SP-040779

	31045
	MBMS User Services
	MBMS
	S1,S4
	-

	2481
	Introduction of MBMS in RAN
	MBMS-RAN
	R2,R4
	RAN_WI

	25024
	MBMS UE Conformance Testing
	MBMS-UEConTest
	R5,T1
	RAN5_WI

	50085
	Support of MBMS in GERAN
	MBMS-GERAN
	GP,G2,G3new
	GP-022566


Multimedia Broadcast and Multicast Service
	UID
	Name
	Acronym
	Resource
	Finish
	WI_rapporteur
	TSs_and_TRs

	2544
	Multimedia Broadcast and Multicast Service
	MBMS
	-
	07/03/2008
	-
	-

	2545
	Stage 1 for Multimedia Broadcast and Multicast Service
	MBMS
	S1
	01/04/2002
	-
	22.146, 22.101

	32002
	Stage 2 for Multimedia Broadcast and Multicast Service
	MBMS
	S2
	17/03/2004
	-
	-

	32702
	TR on MBMS Architectural Study
	MBMS
	S2
	23/08/2002
	-
	23.846

	32703
	Stage 2 MBMS Specification Work
	MBMS
	S2
	17/03/2004
	-
	23.246

	11030
	Support of the MBMS in CN protocols
	MBMS
	N1
	08/12/2004
	-
	-

	13015
	Gmb interface for MBMS (CN3 part)
	MBMS
	N3
	08/12/2004
	-
	29.061

	33008
	Security aspects of MBMS
	MBMS
	S3
	18/03/2005
	3
	new 33.246 

	35038
	MBMS Charging
	MBMS-CH
	S5
	09/06/2005
	-
	32.273

	31045
	MBMS User Services
	MBMS
	S1,S4
	16/03/2006
	-
	-

	31044
	Stage 1 for MBMS User Services
	MBMS
	S1
	01/04/2004
	-
	22.246

	34026
	Definition of MBMS user services, media codecs, formats and transport/application protocols using MBMS
	MBMS-TSMBMS
	S4
	16/03/2006
	Nokia
	26.346, 26.936, 26.946

	2481
	Introduction of MBMS in RAN
	MBMS-RAN
	R2,R4
	14/09/2005
	Nokia
	-

	20022
	Introduction of MBMS in RAN (physical & upper layers, access network interfaces)
	MBMS-RAN
	R2
	14/12/2004
	Nokia
	25.346, 25.304, 25.321, 25.322, 25.323

	20020
	UE Performance Requirements for MBMS
	MBMS-RAN-RF
	R4
	14/09/2005
	Ericsson
	25.101, 25.133

	25024
	MBMS UE Conformance Testing
	MBMS-UEConTest
	R5,T1
	07/03/2008
	-
	-

	25014
	RF/RRM Conformance Test Aspects – MBMS (FDD)
	MBMS-RAN-RF_Test
	R5,T1
	07/03/2008
	Ericsson
	34.108, 34.109, 34.121-1, 34.121-2

	25022
	Conformance Test Aspects - MBMS for 3.84 Mcps and 7.68 Mcps TDD
	MBMS-UEConTest_TDH
	R5,T1
	07/12/2007
	IPWireless
	34.108, 34.122, 34.123-1, 34.123-2, 34.123-3

	25023
	Signalling Conformance Test Aspects – MBMS for LCR TDD
	MBMS-UEConTest_SIGTDL
	R5,T1
	07/12/2007
	Datang
	34.108, 34.123-1, 34.123-2, 34.123-3

	25011
	Conformance Test Aspects – MBMS
	MBMS_Test
	R5,T1
	14/09/2007
	Qualcomm
	34.108, 34.123-1, 34.123-2, 34.123-3

	25038
	Conformance Test Aspects - 1.28 Mcps TDD MBMS RF/RRM
	MBMS-UEConTest_RFTDL
	R5,T1
	07/12/2007
	Datang
	34.108, 34.109, 34.122


Support of MBMS in GERAN
	UID
	Name
	Resource
	Finish

	50085
	Support of MBMS in GERAN
	GP,G2,G3new
	28/01/2005

	50086
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In both GERAN and UTRAN, one early functionality that allowed to deliver content to multiple users in a point-to-multipoint way was the SMS Cell Broadcast Service (defined since GSM Phase 1 and UTRAN Rel-99). This service was delivered to all users in a cell, over a shared broadcast channel. Hence it was allowing typically only low bit rate information. MBMS adds important functionalities to the concept of sharing radio and core network resources in the Packet Switched domain by introducing a multicast mode (in addition to the broadcast mode), which enables data to be delivered to only a set of users within a service area, and to charge accordingly.

In this mode, the network knows how many users have joined a given MBMS service through a counting procedure:

· In the UTRAN, this allows the network to select between point-to-point or point-to-multipoint transmission (on a cell by cell basis), opting for the most resource-efficient way.

· In the GERAN, on the other hand, this allows the network to select between transmission with user feedback and transmission without user feedback (on a cell by cell basis).

Services relying on MBMS are classified in three categories:

· Streaming services (e.g. audio or video),

· File download services,

· Carousel services. This type of service combines aspects of the two previous ones: for example data provided to a user repetitively and updated at certain times to reflect changing circumstances, or still images collated to display low frame-rate video.

In the standard, "MBMS" refers to the MBMS Bearer Service, whereas "MBMS user service" defines the MBMS Teleservice. A MBMS user service consists of multiple successive broadcast- or multicast sessions. It is possible to associate different Quality of Service (and hence different applications) to each session. Also, it is possible that one application-independent MBMS transport service is used by more than one MBMS user service at a time, as shown below:
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Each service may involve a succession of sessions. Each session involves a session start and session stop:
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Specific MBMS Rel-6 application codecs are introduced, like for example audio codecs Extended AMR-WB (AMR-WB+), Enhanced aacPlus and video codec H.264/AVC. The definition of the media codecs, formats and transport/application protocols using MBMS are detailed in next section.

When a UE activates one MBMS multicast service (through the Non Access Stratum procedure MBMS Service activation), the Core Network becomes aware of the UEs which have activated this MBMS service and a UE context is created in the Core Network (applicable to UTRAN only). 

In UTRAN only, when the UE-activated MBMS multicast service establishes the Radio Resource Control (RRC) connection to the Packet-Switched Core Network, the UE and the service activation are linked together in the RNC by the Core Network. This process is known as UE Linking, which enables the activation of the RNC registration procedure in case of Iur mobility.

When the UE has joined at least one MBMS multicast service and/or activated the broadcast mode of the MBMS, it is known as active.

The Allocation and Retention Priority (coming from the Core Network) allows for prioritisation between MBMS bearer services and between MBMS bearer services and non MBMS bearer services in the radio interface.

The point-to-point transmission is used only in the multicast mode of MBMS. The point-to-multipoint transmission is used both for the broadcast and for the multicast mode of MBMS. MBMS point-to-point transmission is available only in the UTRAN (where Rel-99 bearers are re-used).

As stated earlier, the MBMS Counting (or Access Control) procedure is used in the multicast mode to know how many users have joined a given multicast service and determine in turn the optimum transmission mechanism on a per-cell basis (point-to-point or point-to-multipoint in the UTRAN; with feedback or without feedback in the GERAN) for a given session. MBMS service users are hence prompted to reply to the network. In UTRAN, the ratio of UEs replying to the prompt is controlled by a "probability factor". This factor optimises the use of the resource by avoiding the systematic transmission of all the requests and of their respective UE replies.

The architecture model for MBMS is as follow. A new functional node is introduced in the Core Network, the Broadcast-Multicast Service Centre (BM-SC):
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The BM-SC provides functions for MBMS user service provisioning and delivery. It serve as an entry point for PLMN-internal and external MBMS Content Providers, where it is used to authorise and initiate MBMS Bearer Services within the PLMN and to schedule and deliver MBMS transmissions. The download delivery method is based on the File deLivery over Unidirectional Transport (FLUTE) protocol (IETF RFC 3926). The streaming delivery method is based on the Real-Time transport Protocol (RTP).

More precisely, the BM-SC provides five sub-functions:

· It handles the authorisations and generates the charging records (Membership function);

· It schedules the MBMS sessions and transmissions (Session and Transmission function);

· It acts as a proxy agent for signalling between GGSNs and other BM-SC sub-functions, transparent to the GGSNs. It generates the charging records for content provider charging of transmitted data (Proxy and Transport function);

· It provides service announcements for multicast and broadcast user services, e.g. session descriptions and time of transmission by means of e.g. SMS or SMS-CB, URL, PUSH mechanism. The service announcements may be triggered by the BM-SC but are not necessarily sent by the BM-SC (Service Announcement function); and

· It handles, with the UE, nearly all the security functionality for MBMS, except for the normal network bearer security, offering authentication, key distribution and data protection for a MBMS User Service (Security function).

Information on the Gi interface is routed to the UE transparently via the GGSN, while information on the Gmb interface interconnects to the GGSN. Hence two distinct interfaces are represented between GGSN and BM-SC in the architecture model.

It is possible for the same MBMS user service to transfer its data on separate MBMS bearer services for 2G or 3G coverage (possibly with different QoS). In this case two IP multicast addresses are allocated for the same MBMS service. This is done by the BM-SC delivering two sets of MBMS data and sending independent session start messages for each of the MBMS bearer service. The content may in turn be delivered in both coverage areas (or 2G, or 3G only if needed).

On the UTRAN radio interface, for the point-to-point transmission, the Rel-99 UTRAN logical channels are re-used. For the point-to-multipoint transmission, three new logical channels are introduced:

· MBMS point-to-multipoint Control Channel (MCCH). Used for control plane information and sent to UEs with an activated MBMS service (i.e. UEs who have joined the service).

· MBMS point-to-multipoint Traffic Channel (MTCH). For user plane information, sent to UEs with activated MBMS service.

· MBMS point-to-multipoint Scheduling Channel (MSCH). Control plane information dealing with MBMS Service transmission schedule.

Those three new UTRAN logical channels are mapped to the already existing Forward Access Channel, FACH (transport channel). They are all mapped in turn to the (already existing for the Rel-99) Secondary Common Control Physical Channel (SCCPCH).

Hence, MBMS has small impact to the UTRAN physical layer (RAN WG1) specifications. However, MBMS in UTRAN introduces soft combining option at physical layer and selection combining option at (UTRAN) Radio Link Control (RLC) level, which in turn triggers new Layer 1 requirements. Unacknowledged Mode RLC (with re-ordering) is used for MBMS. Soft combining is also performed at transport channel level. In the TDD mode, the concept of timeslot set is used to allow this.

In GERAN a new logical channel is defined, the MPRACH: it is used during the initial counting procedure. Existing GPRS and EGPRS coding schemes are re-used. The GERAN Radio Link Control (RLC) protocol operates in the newly created non-persistent mode for point-to-multipoint transmission.
The MBMS UE capability is not sent to the UTRAN, however minimum MBMS UE capabilities are defined, in terms of parallel channels that the UE may operate/monitor. Minimum MBMS MS capabilities are also defined for the GERAN, so that an MBMS-capable MS shall be able to receive at least one MBMS service. The reception of multiple sessions depends on the capabilities of the MS. If an MBMS-capable MS supports multiple TBF procedures, it shall be able to support the reception of multiple sessions.

In addition, in UTRAN, the autonomous UE cell reselection may also be affected by MBMS (if needed). The Frequency Layer Convergence functionality allows the UTRAN to request UEs to preferentially re-select to the frequency layer on which the MBMS service is intended to be transmitted, by use of oFFSet and target frequency. This may be used both with or without the already existing Hierarchical Cell Structure (HCS). Symmetrically, Frequency Layer Dispersion (FLD) denotes the process where the UTRAN is able to redistribute UEs across the frequencies after the end of the MBMS session.

In GERAN, the service outage which can be experienced at a cell re-selection by an MS, involved in the reception of one or more MBMS sessions, may be remarkably reduced via the Fast Reception Resumption procedure. 
This procedure allows for delivering information on the MBMS radio bearers established in the neighbouring cells and relevant to the MBMS sessions the MS is receiving in the serving cell. 
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Following on development of MBMS specifications that define the bearer service for MBMS, there is the need to define MBMS user services that use such bearer. This implies the specification of a limited set of media codecs, formats and transport/application protocols for MBMS. This work takes into consideration the need to maximize the reuse of existing features of other 3GPP services (e.g., PSS, MMS). The impact of DRM is also taken into account. 

TS 22.246 defines possible application scenarios, including classifications of MBMS user services, common requirements for multicast and broadcast services, and service requirements. The use case examples also provide guidance on quality of service expectations for the benefit of the radio access networks groups. 

TS 26.346 defines several aspects: 

· The MBMS Download delivery method, based on the IETF FLUTE protocol. 

· The MBMS Streaming delivery method, based on RTP (without the usage of RTCP in uplink). 

· Some error robustness mechanisms, in particular a full file repair procedure for MBMS download. This is based on point-to-point HTTP requests and responses to deliver to the receiver(s) the missed packets during the first multicast/broadcast transmission. This solution is particularly efficient and scalable over a large number of receivers. As for the FEC (Forward Error Correction) scheme for MBMS download and streaming, Raptor is the single mandatory one, also specified in TS 26.346.

· The service announcement, described above, using the FLUTE delivery method to be delivered via broadcast/multicast , SMS or HTTP pull. 

· The Media codecs. The intention is that of reusing the available codecs from other services (e.g., MMS, PSS, Conversational Multimedia), in order to increase the level of interoperability. Currently the set of codecs has been selected. 

· The reception reporting, enabling content delivery verification and user Quality of Experience reporting.

TR 26.946 describes application and architectural aspects of MBMS user services.

TR 26.936 describes the Performance characterization of the Enhanced aacPlus and Extended Adaptive Multi-Rate - Wideband (AMR-WB+) audio codecs.

In addition, MBMS-specific security aspects have been developed by SA3 in 33.246.
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With the increasing deployment of MBMS services in networks, users expect more stable services and more access alternatives for accessing them, e.g. via IP accesses such as WLAN. From operators’ point of view it would also be desirable to profit from the radio-resource efficient broadcast / multicast mechanisms provided by MBMS transport services for IMS based services. Examples could be value-added services like e-learning or PoC-enhancements. Additionally, MBMS should provide higher bit-rates for applications like digital TV etc. 

For these purposes, although the basic functionality already exists in Rel-6 MBMS, additional requirements are necessary to enhance the current MBMS in Rel-7 and enable IMS to use MBMS transport.

The additional requirements identified are:

· Enabling IMS to use the MBMS bearer service;

· MBMS reception over IP accesses, e.g. I-WLAN;

· Higher MBMS bit-rate services (The impact on the throughputs in the RAN should be investigated);

· Support for adaptation of MBMS to the QoS resources provided by the access network(s).

These new requirements have been carefully considered regarding their effects on Rel-6 terminals and MBMS Rel-6 bearer service to ensure backwards compatibility.

These new requirements were added via CR to TS 22.146, TS 22.246 and TS 22.228.
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TR 25.905 studied the possibility of transmitting the MBMS service on a DL only carrier using a SFN network with an FDD channel structure. The study shows that the attainable data rates using a SFN operation for MBMS can be greatly increased with a minimum impact on the physical channel structure, and thus minimum impact on UE receivers. 
In order to take full advantage of the attainable data rates however higher order modulation and receiver performance supporting SFN operation is necessary. 

It adds support for DL only SFN operation for FDD including:

· Configuration of a common primary scrambling code,

· Receiver support for suitable equaliser technology, i.e. similar to Type-2 and Type-3,

· Handling of delay spread in the UE receiver to support reception of SFN MBMS that supports the assumed deployment scenario (to be discussed by RAN4)

· Ensuring backwards compatibility with the existing UTRA physical layer architectures in existing spectral assignments (legacy UEs should not camp on a dedicated SFN MBMS carrier),

· Support for 16QAM on S-CCPCH,

· Necessary radio protocol enhancements to support FDD SFN operation on a DL only MBMS carrier

· SFN area selection and reselection for the dedicated SFN MBMS carrier

· Minimum UE capabilities related to the support of SFN MBMS reception and the support of simultaneous services on the unicast carrier

· Iub user and control plane protocols to support FDD SFN operation

· UE reception performance requirements for applicable bands for the SFN transmission

· BTS requirements for 16QAM transmission on S-CCPCH for applicable bands for the SFN transmission

Conditions applied:

· The UE mobility requirements and procedures related to the unicast carrier must be met. 

· No optimisations are done within this work item for single receiver (one local oscillator) UEs, i.e. MBMS data loss may occur during periods where a single receiver UE is receiving on the unicast carrier. 

· The SFN area will be limited to the RNC area.

· The unicast serving RNC does not need to be aware of a UE receiving transmissions from a SFN MBMS carrier.
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TR 25.905 studied the possibility of transmitting the MBMS service on DL using an SFN network with a TDD channel structure. The study shows that the attainable data rates using a SFN operation for MBMS can be greatly increased with a minimum impact on the physical channel structure, and thus minimum impact on UE receivers. 
In order to take full advantage of the attainable data rates however higher order modulation and receiver performance supporting more delay spread is necessary. 

It adds support for SFN operation for TDD 3.84Mcps / 7.68Mcps including:

· Configuration of a common scrambling code for a subset or a all timeslots,

· Receiver support for suitable equaliser technology, including diversity reception

· Handling of delay spread in the UE receiver to support reception of SFN MBMS that supports the assumed deployment scenario (to be discussed by RAN4)

· Ensuring backwards compatibility with the existing UTRA physical layer architectures in existing spectral assignments (legacy UEs should not camp on a dedicated SFN MBMS carrier),

· Support for 16QAM on S-CCPCH,

· Necessary radio protocol enhancements to support TDD SFN operation 

· SFN area selection and reselection for the dedicated SFN MBMS carrier

· Minimum UE capabilities related to the support of SFN MBMS reception and the support of simultaneous services on the unicast carrier

· Iub user and control plane protocols to support TDD SFN operation

· UE reception performance requirements for applicable bands/slots for the SFN transmission

· BTS requirements for 16QAM transmission on S-CCPCH for applicable bands/slots for the SFN transmission

· RF Coexistence

Conditions applied:

· The UE mobility requirements and procedures related to the unicast carrier must be met. 

· No optimisations are done within this work item for single receiver (one local oscillator) UEs, i.e. MBMS data loss may occur during periods where a single receiver UE is receiving on the unicast carrier. 

· The SFN area will be limited to the RNC area.

· The unicast serving RNC does not need to be aware of a UE receiving transmissions from a SFN MBMS carrier.

Completed May 2007; Status Report in RP-070291
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	Requirements for support of radio resource management (TDD)

	TS 25.221
	Physical channels and mapping of transport channels onto physical channels (TDD)

	TS 25.222
	Multiplexing and channel coding (TDD)

	TS 25.223
	Spreading and modulation (TDD)

	TS 25.224
	Physical layer procedures (TDD)

	TS 25.306
	UE Radio Access capabilities definition

	TS 25.331
	Radio Resource Control (RRC) protocol specification

	TS 25.346
	Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access network (RAN); Stage 2

	TS 25.402
	Synchronisation in UTRAN Stage 2

	TS 25.433
	UTRAN Iub interface NBAP signalling

	New Dedicated Specifications/Reports

	-
	-


Supporting Companies:
RITT, CMCC, CATT, ZTE, TD-TECH, Huawei, Spreadtrum Communication.
TR 25.905 studied the possibility of transmitting the MBMS service on DL using an SFN network with a 3.84 Mcps TDD channel structure. The study shows that the attainable data rates using a SFN operation for MBMS can be greatly increased (with a minimum impact on the physical channel structure, and thus minimum impact on UE receivers.). In order to take full advantage of the attainable data rates however higher order modulation and receiver performance supporting more delay spread is necessary. It is assumed that similar performance gains can be achieved with respect to 1.28 Mcps TDD.
It adds support for SFN operation for TDD 1.28Mcps including:

· Demonstrate gains with respect to Rel-6 MBMS

· Configuration of a common scrambling code for a subset or a all timeslots

· Receiver support for suitable equaliser technology including joint detection.
· Handling of delay spread in the UE receiver to support reception of SFN MBMS that supports the assumed deployment scenario

· Phase shifting for SFN transmission

· Ensuring maximum backwards compatibility with the existing UTRA physical layer architectures in existing spectral assignments(legacy UEs should not camp on a dedicated SFN MBMS carrier)

· No precluding Rel6 MBMS transmission modes in the same deployment

· Support for 16QAM on S-CCPCH

· Support for TDD SFN operation coexisting with R6 MBMS on a unicast carrier
· Necessary protocol enhancements to support TDD SFN operation

· SFN area selection and reselection for the dedicated SFN MBMS carrier

· Minimum UE capabilities related to the support of SFN MBMS reception and the support of simultaneous services on a unicast carrier

· Iub user and control plane protocols to support TDD SFN operation

· UE reception performance requirements for applicable slots for the SFN transmission

· BTS requirements for 16QAM transmission on S-CCPCH for applicable slots for the SFN transmission

· RF Coexistence

Conditions applied:

· The UE mobility requirements and procedures related to the unicast carrier must be met. 

· No optimisations are done within this work item for single receiver (one local oscillator) UEs, i.e. MBMS data loss may occur during periods where a single receiver UE is receiving on the unicast carrier.

· The SFN area will be limited to the RNC area.

· The unicast serving RNC does not need to be aware of a UE receiving transmissions from a SFN MBMS carrier.

Completed May 2007; Status Report in RP-070292

6.1.2.4

MBMS Mz interface  UID_340046
Resources:
C3

References
	Document
	Title/Contents

	WID(s)

	CP-070109
	C3 Exception Sheet for WI on Multimedia Broadcast Multicast Service (MBMS) Mz interface protocol / MBMSMz

	Impacted Specifications

	TS 29.061
	Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)

	New Dedicated Specifications/Reports

	-
	-


CT3 has developed the Stage 3 protocol of the MBMS Mz interface. 

Call flows, commands use description and AVPs were added via CR to TS 29.061, which contains also Gmb interface.

6.1.2.5

MBMS - UE Conformance Testing  UID_400058
Resources:
R5

Linked to Feature MBMS Enhancements (MBMSE)  UID_31084

	UID
	Title
	WID
	SR
	Notes
	TS-TR

	400058
	MBMS - UE Conformance Testing
	
	
	Testing for Feature UID_31084 (MBMSE)
	-

	25049
	Conformance Test Aspects – MBMS TDD Physical layer Enhancements – MBSFN for HCR and VHCR TDD
	RP-080155
	RP-080541
	RP#41 completed
	34.108, 34.122, 34.123-1/2/3

	400059
	Conformance Test Aspects – MBMS LCR TDD Physical Layer Enhancement
	RP-080318
	RP-090715
	RP#45 completed
	34.108, 34.123-1

	400060
	Conformance Test Aspects – MBSFN for FDD
	RP-080336
	RP-091214
	RP#46 completed
	34.108, 34.109, 34.121-1, 34.121-2, 34.123-1, 34.123-2, 34.123-3


6.1.3
MBMS support in EPS (MBMS_EPS) - Rel-9
Resources:
S2,S3,S5,C3,C4,R2,R3,R4,R5

	UID
	Name
	Acronym
	Resource
	Finish
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	400039
	MBMS support in EPS
	MBMS_EPS
	-
	09/12/2011
	SP-080737
	-
	China Mobile
	RP#47 completed. SP#46, CP#46 completed
	LTE

	400040
	Stage 2 for MBMS support in EPS
	MBMS_EPS
	S2
	04/06/2009
	SP-080737
	-
	China Mobile
	SP#44 completed
	23.246

	420023
	Security for MBMS support in EPS
	MBMS_EPS
	S3
	10/12/2009
	SP-080737
	-
	China Mobile
	SP#46 completed
	33.246

	430033
	MBMS Charging in EPS 
	MBMS_EPS
	S5
	10/12/2009
	SP-090052
	-
	ZTE
	SP#46 completed
	32.273, 32.251, 32.298, 32.299

	440025
	CT4 aspects of MBMS support in EPS (Stage 3)
	MBMS_EPS
	C4
	04/12/2009
	CP-090325
	-
	China Mobile, ZTE
	CP#46 completed
	29.274, 29.281, 23.007, 23.008

	440026
	CT3 aspects of MBMS support in EPS (Stage 3)
	MBMS_EPS
	C3
	04/12/2009
	CP-090330
	-
	ZTE, China Mobile
	CP#46 completed
	29.061

	430007
	MBMS support in LTE
	MBMS_LTE
	R2,R3,R4
	19/03/2010
	RP-091457
	RP-100033
	Huawei
	RP#47 completed
	25.446, 36.101, 36.104, 36.141, 36.300, 36.304, 36.321, 36.322, 36.323, 36.331, 36.440, 36.441, 36.442, 36.444, 36.445

	500024
	Conformance Test Aspects – MBMS support in LTE
	MBMS_LTE-UEConTest
	R5
	09/12/2011
	RP-101245
	RP-111437
	Huawei
	RP#54 completed
	36.508, 36.521-1, 36.521-2, 36.523-1, 36.523-2, 36.523-3


6.1.3.1

MBMS support in EPS (MBMS_EPS)
	UID
	Name
	Resource
	Hyperlink

	400039
	MBMS support in EPS
	-
	SP-080737

	400040
	Stage 2 for MBMS support in EPS
	S2
	SP-080737

	420023
	Security for MBMS support in EPS
	S3
	SP-080737

	430033
	MBMS Charging in EPS 
	S5
	SP-090052

	440025
	CT4 aspects of MBMS support in EPS (Stage 3)
	C4
	CP-090325

	440026
	CT3 aspects of MBMS support in EPS (Stage 3)
	C3
	CP-090330

	430007
	MBMS support in LTE
	R2,R3,R4
	RP-100033


Supporting Companies:
China Mobile, Ericsson, ZTE, Huawei, Orange, NTT DoCoMo, Nextwave, CATT, Qualcomm Europe, NEC.
	UID
	Name
	Resource
	Hyperlink
	Notes
	TSs_and_TRs

	400040
	Stage 2 for MBMS support in EPS
	S2
	SP-080737
	SP#44 completed
	23.246

	420023
	Security for MBMS support in EPS
	S3
	SP-080737
	SP#46 completed
	33.246


E-UTRAN provides a high-data-rate, low-latency and packet-optimized radio-access used for point-to-point services. TSG RAN specifies Multimedia Broadcast Multicast Service (MBMS) functionality for E-UTRAN, including e.g. Multicast/Broadcast over a Single Frequency Network (MBSFN) operation. 

Accordingly mechanisms to support MBMS in EPC are needed in order to provide MBMS over E-UTRAN. 
When GERAN/UTRAN is served by EPC it is necessary to specify how EPC provides MBMS over this access as well.

This work species the architecture and procedures or procedure enhancements to support MBMS over E‑UTRAN/UTRAN/GERAN accesses served by EPC for the "Evolved Broadcast transmission mode".

SA3 specified new security functionality, e.g. related to Network Domain Security (NDS).

	UID
	Name
	Resource
	Hyperlink
	Notes
	TSs_and_TRs

	430033
	MBMS Charging in EPS 
	S5
	SP-090052
	SP#46 completed
	32.273, 32.251, 32.298, 32.299


MBMS support in EPS is covered by SA2 in TS 23.246 (MBMS architecture and functional description) and SA5 aligns charging specifications TS 32.273, 32.251, 32.298 and 32.299 by adding description, associated AVPs and corresponding charging fields in CDRs.
	UID
	Name
	Resource
	Hyperlink
	Notes
	TSs_and_TRs

	440025
	CT4 aspects of MBMS support in EPS (Stage 3)
	C4
	CP-090325
	CP#46 completed
	29.274, 29.281, 23.007, 23.008


MBMS is a point-to-multipoint service in which data is transmitted from a single source entity to multiple recipients. Transmitting the same data to multiple recipients allows network resources to be shared.

The MBMS bearer service in EPS ONLY offers evolved broadcast mode.

MBMS architecture enables the efficient usage of radio-network and core-network resources, with an emphasis on radio interface efficiency.
CT4 specified the Stage 3 protocols and information elements for MBMS support in EPS; more specifically procedures, message names and associated information elements for MBMS in EPS.

	UID
	Name
	Resource
	Hyperlink
	Notes
	TSs_and_TRs

	440026
	CT3 aspects of MBMS support in EPS (Stage 3)
	C3
	CP-090330
	CP#46 completed
	29.061


CT3 worked on protocols to include MBMS Gi enhancement to support SGi-mb, and Gmb enhancement to support SGmb: 

· Supporting data delivery with content synchronization and optional header compression capsulated in the data between BM-SC and MBMS GW via SGi-mb interface

· Supporting control plane evolved for EPS session between BM-SC and MBMS GW via SGmb interface

· Message Flows and message definitions

6.1.3.2

MBMS support in LTE UID_430007

Resources:
R2,R3,R4,R5

	UID
	Name
	Resource
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	430007
	MBMS support in LTE
	R2,R3,R4
	RP-091457
	RP-100033
	RP#47 completed
	25.446, 36.101, 36.104, 36.141, 36.300, 36.304, 36.321, 36.322, 36.323, 36.331, 36.440, 36.441, 36.442, 36.444, 36.445

	500024
	Conformance Test Aspects – MBMS support in LTE
	R5
	RP-101245
	RP-111437
	RP#54 completed
	36.508, 36.521-1, 36.521-2, 36.523-1, 36.523-2, 36.523-3


Supporting Companies:
Huawei, KDDI, China Mobile, CATT, T-Mobile, NEC, Nokia, Nokia Siemens Networks, LG Electronics, ZTE, Nortel, Ericsson, Alcatel-Lucent, Motorola, Orange.
This work is related to:

UID_400039
MBMS support in EPS
(Rel-9 Feature for this Building Block))

UID_330018
LTE – Physical Layer
(LTE physical layer is MBMS-ready)

UID_330019
LTE – Radio Interface Layer 2 and 3 Protocol Aspect
(MBMS was initially part of Rel-8)

UID_330020
LTE – eUTRAN Interfaces
(MBMS was initially part of Rel-8)

SA specifies the architecture, procedures and procedure enhancements to support MBMS over E‑UTRAN/ UTRAN/ GERAN accesses served by EPC (UID_400039). 
TSG RAN needs now to resume the specification of MBMS over E-UTRAN. This work provides a limited broadcast MBMS functionality using MBSFN transmission scheme in order to finish in a timely manner. i.e.:

· One cell belongs to only one MBSFN area (i.e. no overlapping areas, this restriction can be revisited during work). 

· Multiple non overlapping MBSFN areas can be supported in a PLMN

· MBSFN areas are static (no dynamic changing areas, changes are made by O&M)

· No support for HeNB

· No new mobility procedures for MBMS (i.e. no inter frequency layer convergence or dispersion)

· Broadcast transmission mode in only a shared carrier deployment (no dedicated carrier)

· MBSFN without feedback (i.e. no ACK/NACK or counting)
· Signalling support for LTE MBMS (e.g. MCCH over LTE-Uu)

6.1.4
Lawful Interception for MBMS enhancements (LI10) - Rel-10
Resources:
S3

	UID
	Name
	Hyperlink
	WI_rapporteur
	Notes
	TS_and_TR

	470029
	Lawful Interception in the 3GPP Rel-10
	SP-100108
	PIDS, BT
	SP#52 completed
	33.106, 33.107, 33.108

	470129
	LI for CAT (Customer Alerting Tones)
	
	
	
	

	470229
	LI for CRS (Customized Ringing Signal)
	
	
	
	

	470329
	LI for EPS enhancements
	
	
	
	

	470429
	LI for VCC (Voice Call Continuity)
	
	
	
	

	470529
	LI for MEDIASEC (IMS Media security)
	
	
	
	

	470629
	LI for H(e)NB also with Local IP Access and Selected IP Traffic Offload (LIPA, SIPTO)
	
	
	
	

	470729
	LI for MBMS enhancements
	
	
	
	

	470829
	LI for LCLS (Local Call Local Switch)
	
	
	
	


Supporting Companies:
Ministry of Economics and Technology (DE), Huawei, Ericsson, Rogers Wireless, National Technical Assistance Centre (UK), Ministère de l'Economie de l'Industrie et de l'Emploi (FR), BT, PIDS (NL), AT&T, Alcatel-Lucent, Vodafone, Federal Office for the Protection of the Constitution (DE), Technical Program Section (USA), Nokia Siemens Networks.

Assess all relevant function and services of Rel-10 to fulfil the national requirements on interception; at least for: 

· CAT (Customer Alerting Tones) & CRS (Customized Ringing Signal)

· VCC (Voice call continuity)

· IMS Media security

· H(e)NB also with Local IP Access and Selected IP Traffic Offload

· eMBMS

· LCLS

· IMS Enhancements

· EPS Enhancements

This work updates LI specifications for the Rel-10 architecture and services as described above. It specifies the HI2 (Intercepted Related Information) and HI3 (Content) interfaces for delivery to the Law Enforcement Monitoring Facilities of 3G networks. 
Details for the common IMS and the TISPAN LI needs have to be specified. 
Dynamic triggering of interception between different domains should be investigated.

6.1.5
Study on Personal Broadcast Service(FS_PBS) - Rel-10
Resources:
S1

	UID
	Name
	Finish
	Hyperlink
	WI_rapporteur
	Notes
	TR

	410039
	Study on Personal Broadcast Service
	25/03/2010
	SP-080504
	ETRI
	SP#47 completed
	22.947


Supporting Companies:
ETRI, SK Telecom, China Mobile, Toshiba, NEC.
Mobile Television Service is an important service to be supported in 3GPP LTE. 

Personal Broadcasting is a service that allows any ordinary PC users to generate and distribute their own content using Internet. This is also known as User Generated Content (UGC).

The service may also be available to 3GPP users with minor efforts to LTE. There are foreseeable benefits of providing Personal Broadcast Service:

1) Lots of live broadcast shows will be available exclusively for 3GPP users.

2) Any organization or individual may broadcast their own contents on air using 3GPP access.

3) New service and device market will emerge, such as 3GPP Car Audio or Portable 3GPP Radio, etc.

Given the potential service and market, it is expected that Personal Broadcast Service may be one of major application that best utilize wide bandwidth provided by 3GPP system. Therefore, it is imperative to further investigate use cases and requirements of Personal Broadcast Service in order to identify functions necessary to support in 3GPP.

This study focussed on aspects necessary to support Personal Broadcast Service in 3GPP system by identifying  e.g.:

· use cases of Personal Broadcast Service
· service and system aspects necessary for the support in 3GPP
· security and charging aspects pertinent to Personal Broadcast Service
· minimum set of requirements to support service specific 3GPP terminals e.g. Car Audio or Portable Radio. 
Major function of the service specific 3GPP terminals is Audio or Video broadcast service reception, and capability for voice and data communication may be neglected.

· The service description of Personal Broadcast should be independent to underlying delivery method.

· Charging aspects with respect to each use case of Personal Broadcasting should be considered.

· Security aspects in relation to Personal Broadcast Service should be e considered.

TR 22.947 Conclusions

The Personal Broadcast Service is an enabling technology for any private organization or ordinary user to broadcast one’s own contents on air. The service is characterized by one-to-many group mobile communication that the potential benefit has not been sufficiently studied. Use cases and benefits to users, operators as well as device manufacturers had been investigated. Some requirements and charging aspects necessary to support PBS are presented.

It is concluded that full range of service interaction between personal content providers and users may not be supported adequately in existing 3GPP specifications. Further enhancement in existing 3GPP specifications may be necessary.. 

6.2
RAN-led activities

6.2.1
Study on Improvement of the Multimedia Broadcast Multicast Service (MBMS) in UTRAN - Rel-7
Resources:
R2
	UID
	Name
	Acronym
	Finish
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TR

	20051
	Study on Improvement of the Multimedia Broadcast Multicast Service (MBMS) in UTRAN
	RANFS-MBMSImp
	15/12/2006
	RP-050746
	RP-060692
	LG Electronics
	RP#34 completed
	25.905


References

	Document
	Title/Contents

	WID(s)

	RP-050746
	WID on Improvement of the Multimedia Broadcast Multicast Service (MBMS) in UTRAN

	Impacted Specifications

	-
	-

	New Dedicated Specifications/Reports

	TR 25.905
	Feasibility study on improvement of the Multimedia Broadcast / Multicast Service (MBMS) in UTRAN


Supporting Companies:
China Mobile, ETRI, Huawei, IPWireless, LG Electronics, Orange, Qualcomm.

The study recommends considering the following principles in any new WI for improvement of MBMS in UTRAN. Simultaneous reception on different carriers is possible, but not mandated from the UEs. 
Further RAN4 study is expected to better understand issues relating to simultaneous reception on different carriers.
Full mobility/paging etc. support should be provided by all UEs without mandating 2 LO, including operation on SFN.
This covers the following cases:
· Additional DL carrier without SFN;

· Additional DL-only carrier with or without SFN;

· Non DL-only carrier with SFN (TDD only);
· Additional binded DL-only carriers with or without SFN (LCR TDD only);
· Additional DL-only carriers with or without SFN binded with Non DL-only carrier (LCR TDD only).
6.2.2
Additional minimum UE performance requirement for downlink physical channels in support of MTCH and MCCH operation based on type 1 enhanced receiver (Rx-Diversity) (RxDiv-MBMS) - Rel-7
Resources:
R4,R5

	UID
	Name
	Acronym
	Resource

	20062
	Additional minimum UE performance requirement for non-HSDPA channels based on type 1 enhanced receiver (Rx Diversity)
	RInImp-RxDiv
	R4

	20048
	Additional minimum UE performance requirement for DL physical channels in support of DCH/HS-DSCH operation based on type 1 enhanced receiver (RX-Diversity)
	RInImp-RxDiv-DCH
	R4

	7028
	Additional minimum UE performance requirement for downlink physical channels in support of MTCH and MCCH operation based on type 1 enhanced receiver (Rx-Diversity)
	RInImp-RxDiv-MBMS
	R4

	7029
	Additional minimum UE performance requirement for downlink physical channels in support of E-DCH operation based on type 1 enhanced receiver (Rx-Diversity)
	RInImp-RxDiv-EDCH
	R4


	UID
	Name
	Acronym
	Resource
	Finish
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	7028
	Additional minimum UE performance requirement for downlink physical channels in support of MTCH and MCCH operation based on type 1 enhanced receiver (Rx-Diversity)
	RInImp-RxDiv-MBMS
	R4
	15/12/2006
	RP-060183
	RP-060678
	Qualcomm
	RP#34 completed
	25.101

	25040
	Conformance Test Aspects – Minimum UE performance requirement for downlink physical channels in support of MTCGH and MCCH operation based on type 1 enhanced receiver (Rx-Diversity)
	RInImp-UEConTest_RxDivMBMS
	R5
	07/03/2008
	RP-070381
	RP-080056
	Ericsson
	RP#39 completed
	34.121-1, 34.121-2


Additional minimum UE performance requirement for non-HSDPA channels based on Type 1 enhanced receiver (Rx Diversity)  UID_20062
Resources:
R4

Supporting Companies:
Qualcomm Europe, Ericsson, Samsung, 3, Nortel.
Improved performance requirements have been included in TS 25.101 for HSDPA on the basis of enhanced receivers of Type 1 and 2 (Rx diversity and LMMSE). The performance benefits of Rx diversity are potentially large for non-HSDPA transport channels as well, and it is expected that diversity receivers for HSDPA can also readily operate with diversity for non-HSDPA channels.  This would enable potential gains from diversity to be utilized for services such as circuit-switched voice and MBMS.

The proposed performance requirements would enable verification that such receivers do achieve expected improved performance with non-HSDPA channels. A subset of the current non-HSDPA receiver performance requirements would need to be improved to ensure the main expected benefits.

It defines optional performance requirements for enhanced receivers Type 1, for selected key non-HSDPA transport channels using receiver diversity as the baseline receiver. However, no specific implementation solution is mandated by the performance requirements. No specific UE implementation is mandated by these enhanced HSDPA requirements.
Additional minimum UE performance requirement for DL physical channels in support of DCH/HS-DSCH operation based on Type 1 enhanced receiver (RX-Diversity)

Improved performance requirements have been included in TS 25.101 for HSDPA on the basis of enhanced receivers of Type 1 and 2 (RX diversity and LMMSE). The performance benefits of RX diversity are potentially large for non-HSDPA transport channels as well, and it is expected that diversity receivers for HSDPA can also readily operate with diversity for non-HSDPA channels.  This would enable potential gains from diversity to be utilized for services such as circuit-switched voice and MBMS.

The proposed performance requirements would enable verification that such receivers do achieve expected improved performance with non-HSDPA channels. A subset of the current non-HSDPA receiver performance requirements would need to be improved to ensure the main expected benefits.

It defines optional performance requirements for enhanced receivers Type 1, for selected key non-HSDPA transport channels using receiver diversity as the baseline receiver. However, no specific implementation solution is mandated by the performance requirements. 

Additional minimum UE performance requirement for downlink physical channels in support of MTCH and MCCH operation based on Type 1 enhanced receiver (Rx-Diversity)
Minimum UE performance requirements based on Type 1 receiver have been defined for downlink physical channels related to Release-5 HS-DSCH operation (HS-PDSCH, HS-SCCH); minimum UE performance requirements based on Type 1 receiver have not been defined for other physical channels. Yet, UE supporting Type 1 receiver for HS-DSCH operation could also use the Type 1 receiver capability to improve the demodulation performance for other downlink physical channel. It defines new optional minimum UE performance requirements based on Type 1 receiver for the MICH and S-CCPCH considering MTCH and MCCH operation. No specific implementation solution is mandated by the performance requirements.

Additional minimum UE performance requirement for downlink physical channels in support of E-DCH operation based on Type 1 enhanced receiver (Rx-Diversity)

Minimum UE performance requirements based on Type 1 receiver have been defined for downlink physical channels related to Release-5 HS-DSCH operation (HS-PDSCH, HS-SCCH). Minimum UE performance requirements based on Type 1 receiver have not been defined for other physical channels. Yet, UE supporting Type 1 receiver for HS-DSCH operation could also use the Type 1 receiver capability to improve the demodulation performance for other downlink physical channels. It defines new optional minimum UE performance requirements based on Type 1 receiver for the 
E-RGCH, E-AGCH and E-HICH. No specific implementation solution is mandated by the performance requirements.

6.2.3
UE Performance Requirements for MBMS (TDD) - Rel-7
Resources:
R4

	UID
	Name
	Acronym
	Finish
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	20033
	UE Performance Requirements for MBMS (TDD)
	MBMS-RAN-RF-TDD
	15/06/2006
	RP-050156
	RP-060477
	IPwireless
	RP#32 completed
	25.102, 25.123


References
	Document
	Title/Contents

	WID(s)

	RP-050156
	WID on UE Performance Requirements for MBMS (TDD)

	Impacted Specifications

	TS 25.102
	User Equipment (UE) radio transmission and reception (TDD)

	TS 25.123
	Requirements for support of radio resource management (TDD)

	New Dedicated Specifications/Reports

	None
	-


Supporting Companies:
IPWireless, UTStarcom, InterDigital, Siemens AG, CATT, Huawei.

In order to facilitate the deployment MBMS, it is essential to ensure that MBMS capable UES are supporting a minimum level of performance in terms of P2M radio link reception. 

It defines performance requirements for the support of the MBMS feature in the UE. It defines performance requirements for the support of MBMS P2M radio links and MICH by the UE.  Performance requirements take into account the potential impacts of interruptions (e.g. measurements) (inter-RAT and/or inter-frequency). 
Results of SA4 on MBMS were considered.
6.2.4
3.84 Mcps TDD MBSFN Integrated Mobile Broadcast (MBSFN-DOB) - Rel-8
Resources:
R1,R5

	UID
	Name
	Acronym
	Resource
	Finish
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	360008
	3.84 Mcps TDD MBSFN Integrated Mobile Broadcast
	MBSFN-DOB
	R1
	05/12/2008
	RP-081124
	RP-080218
	Ericsson
	RP#42 completed. WID updated RP-070493=>RP-081124  (changed WI title "MBSFN Downlink Optimized Broadcast (DOB) 3.84 Mcps TDD" => "3.84Mcps TDD MBSFN Integrated Mobile Broadcast"). 
	25.102, 25.105, 25.123, 25.201, 25.221, 25.222, 25.223, 25.224, 25.304, 25.306, 25.331, 25.346, 25.402, 25.433

	440008
	Conformance Test Aspects – 3.84 Mcps TDD MBSFN Integrated Mobile Broadcast
	MBSFN_IMB_UEConTest
	R5
	19/03/2010
	RP-090583
	RP-100070
	IPwireless
	RP#47 completed. Testing for Rel-8 MBSFN-DOB  UID_360008
	34.108, 34.122, 34.123-1, 34.123-2, 34.123-3


References
	Document
	Title/Contents

	WID(s)

	RP-081124
	WID on 3.84Mcps TDD MBSFN Integrated Mobile Broadcast

	Impacted Specifications

	TS 25.102
	User Equipment (UE) radio transmission and reception (TDD)

	TS 25.105
	BS radio transmission and reception (TDD) requirements

	TS 25.123
	Requirements for support of radio resource management (TDD)

	TS 25.201
	Physical layer - general description

	TS 25.221
	Physical channels and mapping of transport channels onto physical channels (TDD)

	TS 25.222
	Multiplexing and channel coding (TDD)

	TS 25.223
	Spreading and modulation (TDD)

	TS 25.224
	Physical layer procedures (TDD)

	TS 25.304
	User Equipment (UE) procedures in idle mode and procedures for cell reselection in connected mode

	TS 25.306
	UE Radio Access capabilities definition

	TS 25.331
	Radio Resource Control (RRC) protocol specification

	TS 25.346
	Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access network (RAN); Stage 2

	TS 25.402
	Synchronisation in UTRAN Stage 2

	TS 25.433
	UTRAN Iub interface NBAP signalling

	New Dedicated Specifications/Reports

	-
	-


Supporting Companies:
Ericsson, 3, LG Electronics, Nokia, Nokia Siemens Networks, TeliaSonera, Telecom Italia.

This work is linked to the Rel-7 work items:

UID_340042
MBMS FDD Physical layer Enhancements

UID_340043
MBMS TDD Physical layer Enhancements

Rel-7 Study on Improvement of the Multimedia Broadcast Multicast Service (MBMS) in UTRAN (UID_20051) assessed in TR 25.905 the possibility of transmitting the MBMS service on  all available DL resources using an SFN network with an TDD as well as with an FDD channel structure. 

TR 25.905 shows that the attainable data rates using a SFN operation for MBMS can be greatly increased with a minimum impact on the physical channel structure, and thus minimum impact on UE receivers. 
In order to take full advantage of the attainable data rates however, higher order modulation and receiver performance supporting MBSFN operation is necessary. To allow a smooth migration for existing UMTS networks towards MBSFN, the MBSFN Integrated Mobile Broadcast (IMB) has been proposed for TDD with a chip rate of 3.84Mcps.

This work includes support for MBSFN IMB 3.84Mcps TDD operation including:

· Configuration of a common primary scrambling code

· Receiver support for suitable equaliser technology, i.e. similar to Type-2 and Type-3

· Handling of delay spread in the UE receiver to support reception of MBSFN IMB that supports the assumed deployment scenario

· Ensuring backwards compatibility with the existing UTRA physical layer architectures in existing spectral assignments (legacy UEs should not camp on a dedicated MBSFN IMB carrier)

· Support for 16QAM on S-CCPCH

· Necessary radio protocol enhancements to support MBSFN IMB operation on a DL only MBSFN carrier

· Minimum UE capabilities related to the support of MBSFN IMB reception and the support of simultaneous services on the unicast carrier

· Iub user and control plane protocols to support MBSFN IMB operation

· UE reception performance requirements for applicable bands for the MBSFN IMB transmission

· BTS requirements for 16QAM transmission on S-CCPCH for applicable bands for the MBSFN IMB transmission

The following conditions apply:

· UE mobility requirements and procedures related to the unicast carrier must be met

· No optimizations are done within this work item for single receiver (one local oscillator) UEs, i.e. MBMS data loss may occur during periods where a single receiver UE is receiving on the unicast carrier

· SFN area is limited to the RNC area

· unicast serving RNC does not need to be aware of a UE receiving transmissions from a MBSFN IMB carrier
6.2.5
Further enhancements to MBMS for LTE (MBMS_LTE_enh) - Rel-10
Resources:
R2,R3,R5

	UID
	Name
	Resource
	Finish
	Hyperlink
	Status_Report
	WI_rapporteur
	Notes
	TSs_and_TRs

	480027
	Further enhancements to MBMS for LTE
	R2,R3,R5
	02/03/2012
	RP-101244
	-
	Huawei
	RP#51 completed. SA2 decided not to support MBR>GBR in Rel-10 MBMS. For SA2, MBR=GBR in Rel-10 MBMS. Hence RAN removed “enabling statistical multiplexing gains for variable bit rate services” in Objectives
	LTE

	480127
	Core part:
	R2,R3
	18/03/2011
	RP-101244
	RP-110083
	Huawei
	RP#51 completed
	25.446, 36.300, 36.321, 36.322, 36.323, 36.331, 36.440, 36.441, 36.442, 36.443, 36.444, 36.445

	540008
	Test part
	R5
	02/03/2012
	RP-111615
	RP-120049
	Huawei
	RP#55 completed
	36.508, 36.523-1, 36.523-2, 36.523-3


Supporting Companies:
Huawei, CATT, Alcatel Lucent , Alcatel-Lucent Shanghai Bell, China Mobile, Deutsche Telekom, Hitachi, LGE, MediaTek, NEC, Nokia Siemens Networks, Orange, Research In Motion, ZTE.

	Related Study Item or Feature (if any) 

	Unique ID
	Title
	Nature of relationship

	400039
	MBMS support in EPS
	EPS supports MBMS since Rel-9

	330018
	LTE – Physical Layer
	The LTE physical layer is MBMS-ready

	330019
	LTE – Radio Interface Layer 2 and 3 Protocol Aspect
	MBMS was initially part of Rel-8

	330020
	LTE – eUTRAN Interfaces
	MBMS was initially part of Rel-8

	430007
	MBMS support in LTE
	MBMS LTE Rel-9


In Rel-9 a core set of MBMS features was specified. There is a need to further evolve this feature set in order to make the MBMS of LTE competitive.

In Rel-9 only Guaranteed Bit Rate (GBR) bearers exist for MBMS, and the MBR is always equal to the GBR. 
This means that variable bit rate services are supported inefficiently. Mechanisms are needed to more efficiently support variable bit rate services (to allow MBR > GBR) by exploit statistical multiplexing multiple variable bit rate services on the MCH.

RAN3 removed the support for the Allocation and Retention Priority (ARP) and pre-emption function for MBMS E-RABs in order to complete Rel-9 on time. This should be supported in Rel-10.

In Rel-9 the network has no feedback from the MBMS UEs about the reception status of the MBMS service. 
A mechanism is needed to determine if there are sufficient UEs interested in receiving a service to enable the operator to decide if it is appropriate to deliver the service via MBSFN. This will allow the operator to choose between enabling or disabling MBSFN transmission for each service. 

Objective:
to specify RAN enhancements for functionality to support MBMS over E-UTRAN as follows: 

· Enable statistical multiplexing gains for variable bit rate services.

· Support of Allocation and Retention Priority (ARP) pre-emption function for MBMS E-RABs.
· Specify a simple mechanism to enable the network to know the reception status of UEs receiving  a given MBMS service in the RRC connected mode;

· To allow network to know whether or not it is appropriate to activate/deactivate the service via MBSFN.

· The impact of such mechanisms on legacy devices should be minimized (it is tolerable if reception status of legacy devices stays unknown to the network).
· RAN groups should liaise with SA and CT according to the progress of aspects related to the non RAN parts of the solution
6.2.6
Service continuity improvements for MBMS for LTE (MBMS_LTE_SC) - Rel-11
Resources:
R2,R3

	UID
	Name
	Finish
	Comp
	Hyperlink
	Status_Report
	WI_rapporteur
	TSs_and_TRs

	480026
	Service continuity improvements for MBMS for LTE
	07/09/2012
	80%
	RP-111374
	-
	Huawei
	LTE

	480126
	Core part
	07/09/2012
	80%
	RP-111374
	RP-120499
	Huawei
	25.446, 36.300, 36.304, 36.321, 36.322, 36.323, 36.331, 36.440, 36.441, 36.442, 36.443, 36.444, 36.445


Supporting Companies:
Huawei, HiSilicon, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Hitachi, IPWireless, Intel, KDDI, LGE, MediaTek, NEC, Orange, Research In Motion.

	Related Study Item or Feature (if any) 

	Unique ID
	Title
	Nature of relationship

	400039
	MBMS support in EPS
	EPS supports MBMS since Rel-9

	330018
	LTE – Physical Layer
	The LTE physical layer is MBMS-ready

	330019
	LTE – Radio Interface Layer 2 and 3 Protocol Aspect
	MBMS was initially part of Rel-8

	330020
	LTE – eUTRAN Interfaces
	MBMS was initially part of Rel-8

	430007
	MBMS support in LTE
	MBMS LTE Rel-9


Justification

In Rel-9 and Rel-10 a core set of MBMS features was specified. There is a need to further evolve this feature set in order to make the MBMS of LTE competitive.

In Rel-9 MBMS services are broadcast over a whole MBSFN area. However certain services may only be relevant to certain localised areas (smaller than the MBSFN area). A UE might minimise its battery consumption if it is able to determine which services are relevant to its current location. It should therefore be possible to provide location information relevant to a service so that a UE can select, based on its current location, whether or not to receive and decode a service. 

Mobility procedures do not account for MBMS reception in Rel-9 and Rel-10. Rel-10 makes provision for deployments involving more than one carrier and for the network could take into account a UE’s capability to operate in a specific frequency band or bands and/or to operate on one or several carriers. Making the network aware of the services that the UE is receiving or is interested to receive via MBMS could facilitate proper action by the network e.g. handover to a target cell or reconfiguration of Scell(s), to facilitate service continuity of unicast services and desired MBMS services. A UE in Idle Mode should be able to select/reselect cells in order to receive the desired service. 

Objective for Core

· Specify mechanisms to enable the network to provide continuity of  the service(s) provided by MBSFN in deployment scenarios involving one or more frequencies;

· Specify cell selection/reselection mechanisms to order to enable the UE to receive the desired MBMS service(s) in RRC Idle mode

· Specify the  signalling mechanisms to enable  the network to provide continuity of  the desired MBMS service(s) reception in RRC Connected mode

· Provide the related MCE functionality for the above mechanisms. 

· Study and specify some approaches for introducing location information relevant to a service so that a UE may select, based on its current location, whether or not to receive and decode a service.
· The impact of such mechanisms on legacy devices should be minimized (e.g.  it is tolerable if reception status of legacy devices stays unknown to the network).
6.3
SA4-led activities
6.3.1
MBMS User Service Extensions (MBMSUSE) - Rel-7
Resources:
S4

	UID
	Name
	Acronym
	Resource
	Finish
	Hyperlink
	WI_rapporteur
	TSs_and_TRs

	34038
	MBMS User Service Extensions
	MBMSUSE
	S4
	07/06/2007
	SP-050838
	Ericsson
	26.346, 26.946


References
	Document
	Title/Contents

	WID(s)

	SP-050838
	WID on MBMS User Service Extensions

	Impacted Specifications

	TS 26.346
	Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs

	TS 26.946
	Multimedia Broadcast/Multicast Service (MBMS) user service guidelines

	New Dedicated Specifications/Reports

	-
	-


Supporting Companies:
Ericsson, Nokia, Siemens, China Mobile, 3.

It is expected, that the user equipment capabilities will evolve and that the minimal UE capability requirements increases and allow more flexible services for the Rel-7 timeframe.  For instance, one limiting UE capability for MBMS Rel-6 was that the UE should avoid using interactive bearer resources or any other uplink bearer resources while receiving an MBMS transmission. A number of useful service functions become possible and need to be specified, if MBMS UEs may start using an uplink communication channel in parallel with an MBMS reception channel. 
Since MBMS is intended to serve large audience, the usage of the uplink resources must be controlled to avoid overload situations in the uplink and in infrastructure nodes. 

Main objectives:

· MBMS User Service optimizations, whenever the gain justifies the changes.

· Enhanced services such as interactive services while consuming an MBMS stream and protecting the network against possible overload situations due to these enhanced services. 

· Usage of interactive and streaming bearers for MBMS user service delivery, including bearer independent procedure.

Another aim was to extend the MBMS User Service to allow the provision (of MBMS User Service) on existing UMTS bearers with interactive and/or streaming traffic classes (i.e. unicast bearers) without affecting MBMS Rel-6 UEs. 

The work outcome was brought into TS 26.346 (MBMS; Protocols and codecs) through CRs about e.g.:

· Optimization to allow smooth transition between MBMS and PSS: Synchronisation time between MBMS bearers and unicast bearers is reduced (when the same synchronisation source in the RTP packets is detected for both PSS and MBMS flows).

· Signalling of initial buffering period: The same mechanism used in PSS for signalling of initial buffering period is included in MBMS. (Especially useful for variable rate media, such as video, to smooth out jitter caused by peak media bit-rate temporally exceeding the channel bit-rate.)

· MBMS download service delivery to UEs in roaming condition: Procedures to provide MBMS download over unicast bearers using OMA Push protocol are completed.

· Scalability extensions for unicast delivery of MBMS services: More than one entry point (server) is enabled for unicast delivery of MBMS to avoid problems with scalability (temporal high number of users).

· Additions of HTTP Response Error Codes: Additional error response codes were added for file repair to avoid ambiguities.

· Improved video support for MBMS: Optional video support is raised from level 1.b to level 1.2 for H.264 (enables better quality through the use of higher bit- and frame-rates)
Also OMA BAC-BCAST was currently preparing a Mobile Broadcast Service specification, considered as one of their broadcast distribution systems. The MBMS User Services were aligned with the OMA BAC-BCAST service enabler.

6.3.2
IMS initiated and controlled PSS and MBMS User Service (IMS_PSS_MBMS_US) - Rel-8
Resources:
S4,S3,IETF

	UID
	Name
	Resource
	Finish
	Hyperlink
	WI_rapporteur
	Notes
	TSs_and_TRs

	34046
	IMS initiated and controlled PSS and MBMS User Service
	S4,S3,IETF
	21/09/2011
	SP-080201
	FT, Ericsson
	SP#39 WID approved
	-

	34146
	SA4, SA3 part of IMS initiated and controlled PSS and MBMS User Service
	S4,S3
	12/03/2008
	SP-080201
	FT, Ericsson
	SP#43 completed
	26.234, 26.346, 33.246, new 26.237

	521022
	(IETF) IMS initiated and controlled PSS and MBMS User Service
	S4-IETF
	21/09/2011
	SP-080201
	-
	SP#53/IETF#81: RFC 6080 included in 26.237
	draft-ietf-sipping-config-framework


References
	Document
	Title/Contents

	WID(s)

	SP-080201
	WID on IMS initiated and controlled PSS and MBMS User Service

	Impacted Specifications

	TS 26.234
	Transparent end-to-end Packet-switched Streaming Service (PSS); Protocols and codecs - S4

	TS 26.346
	Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs - S4

	TS 33.246
	3G Security; Security of Multimedia Broadcast/Multicast Service (MBMS) - S3

	New Dedicated Specifications/Reports

	TS 26.237
	IMS based PSS and MBMS User Service; Protocols - S4


Supporting Companies:
Ericsson, RealNetworks, Apple Inc, Huawei, Orange, Telecom Italia, China Mobile, Verizon Wireless.

This work is linked to SA4 Extending PSS and MBMS User Services for optimized Mobile TV (PSS_MBMS_OMTV) UID_34043.

IMS facilitates multimedia service creation and deployment. It allows operators to apply policy controls over the traffic, control QoS and charging with a single management infrastructure. It allows the use of a common PS infrastructure. Today the IMS is mainly deployed for Voice and Multimedia Telephony applications with the support of enablers like presence and group management.

Multimedia services based on PSS and MBMS use protocols like RTSP, FLUTE and HTTP. This limits the possibilities of service blending and cost optimizations on the infrastructure. It would be beneficial to allow for PSS and MBMS User Services to be initiated and controlled via SIP.

Also, as customers use already-deployed PSS services, the ARPU can be increased by bundling these services into IMS applications that would bring all the features of IMS stated above (QoS, charging etc.). It should be possible to re-use the full functionality of PSS or MBMS as it stands today. 

For these reasons 3GPP specified IMS initiated and controlled PSS and MBMS User Service. The same reasons have been guiding the specifications on IPTV in TISPAN, ATIS IIF (IPTV Interoperability Forum) and Open IPTV Forum. 

The objective is to provide convergence and avoid inconsistencies with IMS-based IPTV solution provided in TISPAN, ATIS IIF and Open IPTV Forum, by aligning architecture and procedures defined in their specifications and adaptation towards 3GPP PSS and MBMS User Service. The specification work has been done in the following order:

1) Unicast streaming over PSS: e.g. Mobile TV using PSS, streaming radio services

2) MBMS streaming: e.g. Mobile TV using MBMS

3) Other Multimedia streaming/download services

SA4 does not foresee any impact on IMS core itself. This work enables the use of IMS charging in the context of PSS and MBMS User Service. It has no impact on charging specifications. The service allows:

· Blending of PSS and MBMS User Services with IMS communication services;

· A unique registration and profile management for all multimedia services.

This work specified:

· how to use the SIP protocol to initiate and control PSS and MBMS User Services

· how to use the core IMS functions and enablers in order to utilize mechanisms such as QoS and Policy control to improve the service experience 

6.3.3
Extending PSS and MBMS User Services for optimized Mobile TV (PSS_MBMS_OMTV) - Rel-8
Resources:
S4

	UID
	Name
	Finish
	Hyperlink
	WI_rapporteur
	Notes
	TSs_and_TRs

	34043
	Extending PSS and MBMS User Services for optimized Mobile TV
	11/12/2008
	SP-070757
	Ericsson
	SP#42 completed. SP#38 WID approved. 
	26.234, 26.346, 26.946


References
	Document
	Title/Contents

	WID(s)

	SP-070757
	WID on Extending PSS and MBMS User Services for optimized Mobile TV

	Impacted Specifications

	TS 26.234
	Transparent end-to-end Packet-switched Streaming Service (PSS); Protocols and codecs

	TS 26.346
	Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs

	TS 26.946
	Multimedia Broadcast/Multicast Service (MBMS) user service guidelines

	New Dedicated Specifications/Reports

	-
	-


Supporting Companies:
Ericsson, Apple, Vidiator, Nokia, Digital Fountain, RealNetworks.
Mobile TV is an important service for MBMS in particular for E-UTRAN access, covered in SA1 TS 22.246 clause 5.1.

Packet Switching Streaming (PSS) enabler was enhanced in Rel-7 allowing fast content switching and start up. 
Rel-7 PSS offers Mobile TV with sufficiently fast channel switching performance even on unicast. 
PSS and MBMS User Services (MBMSUSE) are foreseen to be used in combination for offering best possible experience to mobile end-user in a network resource efficient way. Therefore, SA4 sees PSS and MBMSUSE as a single entity to be optimized for Mobile TV which includes also downloaded content e.g. to realize Push TV services.
Objectives to extend PSS and MBMSUSE for Mobile TV:

· Tune-in time reduction for MBMS based services;

· Fast Channel Switching for FEC protected channels;

· Guidelines/Improvements PSS to MBMSUSE (and vice versa) channel switching;

· General improvements and additions for MBMSUSE and PSS;

· Time-shifting of live PSS offerings;

· Recording file format in the client;

· Support for more advanced Audiovisual Codecs;

· Server file formats.

6.3.4
IMS based PSS and MBMS User Service extensions (IMS_PSS_MBMS_US_EXT) - Rel-9
Resources:
S4

	UID
	Name
	Acronym
	Finish
	Hyperlink
	WI_rapporteur
	Notes
	TS

	430046
	IMS based PSS and MBMS User Service extensions
	IMS_PSS_MBMS_US_EXT
	10/12/2009
	SP-090225
	Ericsson
	SP#46 completed. Work extending Rel-8 UID_34046 (IMS_PSS_MBMS_US), SA2 UID_410034 IMSSCC-SPI (IMS Service Continuity Enhancements: Service, Policy and Interactions) 
	26.237


Supporting Companies:
Ericsson, HUAWEI, China Mobile, Orange, Telecom Italia.

This work extends the Rel-8 

· SA4 WI "IMS initiated and controlled PSS and MBMS User Service" UID_34046 (IMS_PSS_MBMS_US) and 

· SA2 WI " IMS Service Continuity Enhancements: Service, Policy and Interactions " UID_410034 (IMSSCC-SPI).

TS 26.237 defines IMS based PSS and MBMS User Services, allowing the realization of PSS and MBMS streaming User Services in an IMS infrastructure using the SIP protocol. It also allows the use of core IMS functions and enablers in order to utilize mechanisms such as QoS and Policy control to improve the service experience.

Some extensions have been identified that would help realization of further services like service blending, networked bookmarking and inter UE session transfers, parental control, download services (currently the specification is limited to streaming services), User Generated Content and Interactivity.

· Example of service blending of IMS based PSS&MBMS services with communication services, presence and group management: if the IMS based PSS&MBMS client can publish presence information about the current streaming program/content that is being consumed, then users in the same group can see that in their presence client and may further join the same program at the same time. E.g. Olle and Thorsten are watching a live football game. Clinton, who is one of their buddies, can see that in his presence list. Clinton selects the possibility to watch the same program and to setup a simultaneous voice and chat session with Olle and Thorsten to comment the game. Another example is the realization of User Generated Content (UGC) service where the content is provided by communication services and is distributed using IMS based PSS&MBMS services.

Also, now that parallel IMS sessions may be ongoing for one IMS client, it is necessary to define how to handle the parallel IMS sessions according to network configuration of UEs, e.g. how incoming calls should be handled while in an IMS based PSS Streaming session.

· An example of networked bookmark service is when information like content id and current presentation timestamp about a ongoing streaming session on one IMS based device information is transferred to another IMS based device. Here, the streaming session is restarted at the provided presentation timestamp.

· An example of inter UE session transfer is when a user is currently watching a VoD program on its IMS based device A. The user subscription may allow him to watch the same content on another IMS based device B e.g. while on the move. In this case, the user may activate IMS based PSS&MBMS client and select ongoing sessions for retrieval on device B (pull transfer). The user may also control the transfer from device A to device B (push). In both cases, the program is either totally transferred including control, but it may also transfer part of the media components (this has second priority). The intention was to re-use the SA2 work on "IMS Service Continuity Enhancements: Service, Policy and Interactions" (UID_410034) and to align with equivalent IPTV session transfer requirements and specifications (e.g. OIPF phase 2 and TISPAN R3).

· An example of interactivity of IMS based PSS&MBMS streaming service is when a user is watching a live programming using IMS based streaming service. The user can enjoy advertising, voting and auctioning related current programming/content. E.g. when a  user enjoy American idol, a TV talent contest show, he can vote for his favourite singer.

These were the reasons to extend the IMS based PSS and MBMS User Service specifications. 

This work has no impact on service requirements or architecture.
This work produced CRs to TS 26.237 on IMS based PSS and MBMS User Service to address:

· IMS based download services e.g. MBMS download, PSS progressive download, etc

· Networked Bookmark Service

· Inter UE session transfers aligned with  other standardization activities e.g. within 3GPP SA2, OIPF, TISPAN

· Consider support of non-IMS terminals in the IMS based PSS and MBMS architecture. Any possible extensions will be transparent to the non-IMS terminals.

· Service blending with communication service, presence and group management and user generated content distribution

· Integration of remaining PSS and MBMS User Services improvements (timeshifting, QoE reporting) and features from other ongoing work (e.g. Timed Graphics) 

· Parental control services

· Interactivity of PSS and MBMS user services such as voting when watching a streaming program

6.3.5
PSS and MBMS Aspects (PMA) - Rel-9
Resources:
S4

	UID
	Name
	Acronym
	Finish
	Hyperlink
	WI_rapporteur
	Notes
	TSs_and_TRs

	440046
	PSS and MBMS Aspects
	PMA
	25/03/2010
	SP-090261
	Ericsson, Nokia
	Umbrella WI
	-

	430038
	PSS and MBMS extensions
	PMA-MBS_Ext
	25/03/2010
	SP-090262
	Ericsson
	SP#47 completed. Extends Rel-8 UID_34043 (PSS_MBMS_OMTV) & ensures compatibility with UID_34046 (IMS_PSS_MBMS_US)
	26.234, 26.346

	430039
	Improved Video Support for PSS and MBMS
	PMA-IVS
	25/03/2010
	SP-090263
	Nokia
	SP#47 completed
	26.234, 26.244, 26.346, new 26.903


6.3.5.1
PSS and MBMS extensions (PMA-MBS_Ext)
Supporting Companies:
Ericsson, Nokia, China Mobile, Vodafone.

This work extends Rel-8 UID_34043 (PSS_MBMS_OMTV) and ensures compatibility with UID_34046 (IMS_PSS_MBMS_US).
Mobile TV and Mobile Web Radio are important services for evolved mobile networks, which use PSS and MBMS User Services. This work provides:

· PSS and MBMS User Services enabler improvements:

a. HTTP Streaming enhancements

b. Quality of Experience (QoE) metrics and reporting improvements

c. Improved key management for MBMS download

d. Other technical enhancements and improvements

· Guidelines for PSS and MBMS User Services (e.g. Mobile TV or Mobile Web Radio)

6.3.5.2
Improved Video Support for PSS and MBMS (PMA-IVS)

Supporting Companies:
Nokia, Orange, Thomson, Samsung, Fraunhofer Gesellschaft, Ericsson.

Mobile terminals nowadays are compatible with several access technologies and equipped with larger screens and higher screen resolutions. The evolution of access technologies and screen sizes is likely to continue in future and the solution(s) take into account these developments, e.g. through the co-existence of several UE generations inside the same network.

This work adds support for more advanced H.264 profiles and levels to match PSS and MBMS capabilities and larger screen sizes (H.264 Scalable Baseline Profile is an example of a more advanced H.264 profile). This work:

· specified the appropriate H.264/AVC minimal level support requirements

· evaluated benefits and deployment scenarios of scalable video and of advanced H.264/AVC profiles

· specified the appropriate codec profiles and levels

· modified/extended the related enablers (i.e. transport and storage formats)

· adjusted existing service components and functionality for improved integration of scalable video

· guidelines the usage and deployment of video for identified use cases

6.3.6
PSS and MBMS enhancements (MBS_Enh) - Rel-10
Resources:
S4

	UID
	Name
	Finish
	Hyperlink
	WI_rapporteur
	Notes
	TSs_and_TRs

	480040
	PSS and MBMS enhancements
	23/03/2011
	SP-100305
	Ericsson
	SP#51 completed. Linked to Rel-9 Feature UID_430038 PSS and MBMS extensions (PMA-MBS_Ext). 
	26.234, 26.346


Supporting Companies:
Ericsson, ST-Ericsson, Huawei, Qualcomm.

Linked to Rel-9 Feature UID_430038 PSS and MBMS extensions (PMA-MBS_Ext)
3
Justification

With the evolution of radio access technologies towards HSPA & LTE higher data rates are provided allowing more feature rich services with higher quality. 

In case of a bookmarking service a user marks a point in time in streamed content and stores it for retrieval at a later time. After retrieval of the bookmark watching of the streamed content is continued. 

A further enhancement of the streaming experience includes the transfer of a PSS streaming session from one device to another device e.g. using bookmark service.

In case of adaptive RTP streaming i.e. switching between different content rate versions of the same content, enhancements are possible e.g. signalling of the content rate version of the current streamed content to the client.

With the introduction of new codecs and features, it needs to be ensured that terminals announce their capabilities such that PSS servers can provide a wide range of devices with content suitable for the particular device in question.

Streaming session updates during a PSS session should be possible e.g. adding or removing media components.
No impact is expected in service requirements or architecture.

4
Objective 

The objective of the work item is to provide

· PSS and MBMS User Services enabler enhancements

· Networked bookmark service 

· Transfer of a PSS streaming session from one device to another device 

· Adaptive RTP streaming enhancements

· Update of capability exchange in PSS

· Handling session updates during a PSS session

· Other technical enhancements and improvements

Guidelines for PSS and MBMS User Services. E.g. Mobile TV

6.3.7
Study on Surround Sound codec extension for PSS and MBMS (FS_SS_PSS_MBMS) - Rel-10
Resources:
S4

	UID
	Name
	Finish
	Hyperlink
	WI_rapporteur
	Notes
	TR

	430040
	Study on Surround Sound codec extension for PSS and MBMS
	23/03/2011
	SP-090019
	Fraunhofer Gesellschaft
	SP#51 completed. Extend Rel-8 UID_34043 (Extending PSS and MBMS User Services for optimized Mobile TV)
	26.950


Supporting Companies:
Dolby Laboratories, Fraunhofer Gesellschaft, Philips, Orange.

Work to extend Rel-8 Extending PSS and MBMS User Services for optimized Mobile TV (UID_34043).
This work extends Rel-8 UID_34043 Extending PSS and MBMS User Services for optimized Mobile TV.
Mobile TV services are catching on. One way of making such services more attractive to end users is to offer an experience closer to home theatre. Surround sound capability is considered to be one of the key ingredients. 
Mobile terminals become a means of transporting multimedia data into the home, as an extension of the use on-the-go. In an automotive environment, such multimedia content can be played back over the surround sound playback system. In this context, mobile terminals get connected to surround sound speaker set-ups.

MPS is an example of codec extension enabling the transport of surround sound in a bit-rate efficient way. Information about the original spatial sound field is conveyed as parametric data. This data is essential to decode surround audio in a way that is perceptually as close as possible to the original within bitrate constraints. Most importantly, MPS provides backward compatibility to a wide range of underlying monophonic or stereophonic audio codecs such as 3GPP Enhanced aacPlus and AMR-WB+. In this way, legacy UEs supporting 2-channel 3GPP audio codecs can consume a multi-channel audio service in stereo quality. This is an essential feature allowing a smooth introduction of multi-channel audio in 3GPP services that any 3GPP surround sound codec extension would need to support. 
Essential features for surround sound in the context of mobile TV are mono/stereo compatibility, bitrate/quality scalability, headphone decoding mode, multi-channel decoding for loudspeakers. These features are supported by MPS.
However, while the support of surround audio in the context of mobile TV seemingly is feasible and even desirable, it is not obvious that there will be a clear improvement with surround audio under the constraints imposed by applications in 3GPP mobile environments and devices. There is a need for selection of applicable methodology for verifying that the quality of surround sound rendered in relevant use cases (e.g. through headphones, in-car, in-home) meets expectations.
There is hence the need to investigate if a surround sound feature in 3GPP mobile services would provide sufficient additional value that would justify the standardization of a corresponding codec extension. This study investigated the potential user experience benefits of surround audio in 3GPP services as follows:

· identified and document relevant use cases for surround sound in 3GPP

· identified suitable testing methodology for surround sound in relevant use cases of the PSS and MBMS services 

· defined subjective minimum performance criteria to be met in order to motivate the consideration of a surround audio coding extension for adoption by 3GPP 

· defined design constraints to be met by a surround audio codec extension method for adoption by 3GPP 

· validated user benefits and feasibility of deployment of surround sound for PSS and MBMS services according to defined minimum performance criteria, bitrate and design constraints for all use cases (e.g. surround sound speaker set-up and headphone decoding mode) through evaluation of at least one surround sound coding method e.g. MPS. 

If this study proves benefits and feasibility, a 2nd phase should standardize a surround audio codec extension for 3GPP PSS and MBMS services, for which the evaluated surround coding method(s) will be possible candidate(s).

6.3.8
Optimization of IMS based PSS and MBMS User Service (OPT_IMS_PSS_MBMS_US) - Rel-10
Resources:
S4

	UID
	Name
	Finish
	Hyperlink
	WI_rapporteur
	Notes
	TSs_and_TRs

	470033
	Optimization of IMS based PSS and MBMS User Service
	23/03/2011
	SP-100031
	Ericsson
	SP#51 completed. Work to enhance UID_430046 Rel-9 IMS_PSS_MBMS_US_EXT
	26.237


Work to enhance UID_430046 Rel-9 IMS_PSS_MBMS_US_EXT

Supporting Companies:
Ericsson, ST-Ericsson, Orange, France Telecom, Huawei, China Mobile.

Justification

IMS based PSS and MBMS User Services are defined in TS 26.237. This specification preserves legacy PSS and MBMS streaming as well as download user services in an IMS infrastructure. It also allows the use of the core IMS functions and enablers in order to utilize mechanisms such as QoS and Policy control.

Features like network personal video recorder (N-PVR), forced play out, content referral, parental control, inter UE session transfer (currently the specification is limited to push mode) and content reporting configuration (currently the specification is limited to a fixed reporting timer without the possibility of timer value modification) would optimize the service experience for IMS based PSS and MBMS User Services even further.

In the case of N-PVR a user requests to record a live program in the network storage and consume the recorded program at a later time.

Forced play out is used to disallow certain trick play functions on any segment of the content. For example, "fast forward" or "seek to" are disallowed when a user is watching an advertisement.

In the case of content referral a specific piece of content or a service is recommended to other users. Content Recommendation could be initialized by the service provider or one of the users. For example user A is currently watching e.g. a clip of a football match and recommends this content to another user B. After accepting this recommendation user B is able to watch this clip on his own device.

In the case of parental control, the network will check the parent control level of the user. The network may refuse the initialization request or request the user's guardian to authorize the request. 

Inter UE session transfer is defined in TS 26.237 for the push mode where a user is currently watching a VoD program on its device A and transfers the session to a device B. Another possible mode is the pull mode where the user activates device B and select ongoing sessions from device A for retrieval on device B. Pull mode is not defined by TS 26.237. Furthermore, a transfer of an ongoing session together with keeping the session on device A (replication) is not defined by TS 26.237. The intention here is to re-use specification work carried out by 3GPP SA2 and CT1 (e.g. carried out in SA2 WI "IMS Inter-UE Transfer enhancements" (BB UID_450029)) and to align with equivalent IPTV session transfer requirements and specifications (e.g. OIPF and TISPAN).

In case of content report configuration, the content reporting timer is modified by the service provider. The terminal will report back content changes after timer expiration. 

For these reasons 3GPP should extend the IMS based PSS and MBMS User Service specification. 

No impact is expected to service requirements or architecture.

Objective:
to produce CRs to TS 26.237 on IMS based PSS and MBMS User Service to address 

· Networked-PVR Recording Indication

· Explore Forced play out

· Content referral protocol

· Parental control enforcement

· Inter UE session transfer with pull mode and replication aligned with other standardization activities e.g. within 3GPP SA2 and CT1 and re-using specification work from them

· Content reporting configuration

· Integration of further PSS & MBMS User Services improvements and features from other ongoing work 

· Other s of IMS based PSS and MBMS User Services

6.3.9
Enhancements to Multimedia: PSS, MMS, and MBMS Enhancements and Performance Improvements (EMM) - Rel-11
Resources:
S4

	UID
	Name
	Acronym
	WI_rapporteur

	530048
	Enhancements to Multimedia: PSS, MMS, and MBMS Enhancements and Performance Improvements
	EMM
	Qualcomm

	530148
	Enhancement to FEC for MBMS
	EMM-EFEC
	Qualcomm

	530248
	Download Delivery Enhancements for MBMS
	EMM-DDE
	Qualcomm

	530348
	IMS-based PSS and MBMS Streaming Synchronization Enhancements
	EMM-IPME
	InterDigital Communications


	UID
	Name
	Finish
	Comp
	Hyperlink
	Notes
	TSs_and_TRs

	530048
	Enhancements to Multimedia: PSS, MMS, and MBMS Enhancements and Performance Improvements
	12/09/2012
	55%
	SP-120025
	Stage 3
	26.140, 26.234, 26.247


Supporting Companies:
Qualcomm, InterDigital, Huawei, AT&T, Ericsson, ST-Ericsson, Intel, Fraunhofer Gesellschaft, Verizon Wireless

	Related Study Item or Feature (if any) 

	UID
	Title
	Nature of relationship

	480040
	PSS and MBMS enhancements
	Work to enhance and improve PSS and MBMS services

	470033
	Optimization of IMS based PSS and MBMS User Service
	Work to enhance and improve IMS-based PSS and MBMS services

	470034
	HTTP-based Streaming and Download Services
	Work to specify 3GPP Dynamic Adaptive Streaming over HTTP (3G-DASH)


3
Justification

PSS services have been developed and enhanced over the last several releases in 3GPP SA4. With the introduction of eMBMS there has been a renewed interest in the MBMS User Service.  It is important for SA4 to continue enhancing the features and improving system performance for these services. PSS, MMS and MBMS enhancements have to be specified in a consistent manner for UE capabilities and content preparation.

Several aspects can be addressed to improve performance and enhance features in PSS, MMS and MBMS services such as:

· Given the Rel-10 and Rel-11 changes on video encoding and decoding capabilities in MTSI and PSS, it is felt that MMS encoding capabilities would require an upgrade. For example MMS encoding capabilities could be aligned to MTSI mandatory H.264 Constrained Baseline Profile level 1.2 as opposed to current H.263 support. The same would apply to PSS and MBMS services which may require upgrade of mandatory and recommended codec support given the wider availability of UEs with higher video rendering capabilities (e.g. tablets).These upgrades would both improve user experience and simplify implementations. 

· Current MBMS QoE metrics and/or reception reporting are focused on MBMS streaming and download delivery methods, respectively. Given that delivery of Dynamic Adaptive Streaming over HTTP (DASH) media segments over MBMS is possible to realize streaming services, it is felt necessary to review and extend the support of QoE in that context.

· In an LS (S4-110846), RAN2 notified SA4 that they have identified that current MBMS design does not take full account of service access or service continuity under certain conditions as listed below.

· The circumstance of an MBMS user service being offered in an area where MBMS services are offered on a variety of radio frequencies

· The circumstance of an MBMS user service being available in less than all provisioned geographic MBMS service areas.

· The PSS capability exchange mechanism can be enhanced to optimize multimedia delivery through the introduction of new UAProf attributes.

· The performance of the MBMS streaming and download delivery services can be enhanced by using a more efficient Forward Error Correction (FEC) as described in the building block work item description for EMM-EFEC.

· The performance and usability of the MBMS download delivery service can be improved to increase battery life and better support transport of DASH fragments over MBMS as described in the building block work item description for EMM-DDE.

· Support of synchronized media presentation across multiple devices can be enabled by defining procedures for synchronization of IMS-based PSS and MBMS streaming as described in the building block work item description for EMM-IPME.

No impact is expected in service requirements or architecture.

Objective to:
· Update video codec support of  PSS, MMS and MBMS services in a consistent manner to improve video quality and simplify content preparation/adaptation, e.g. align MMS support to MTSI video codec support and improve PSS/MBMS video codec mandatory support with e.g. H.264.

· Modify or extend the QoE metrics and/or reception reporting to improve the applicability of the reported metrics, e.g. to better support live streaming of media segments of DASH over MBMS download.

· Introduce a mechanism to assist service continuity, for example in terms of radio frequency channels delivering the service and geographic areas where the service is available.

· Enhance PSS capability exchange mechanism by introducing new UAProf attributes into the PSS vocabulary in order to optimize multimedia delivery

· Enhance the MBMS application layer FEC for more efficient and reliable operation as described in the building block work item description for EMM-EFEC.

· Improve the performance and usability of the MBMS download delivery service to improve battery life and optimize support for the transport of DASH fragments over MBMS as described in the building block work item description for EMM-DDE.

· Enhance IMS-based PSS and MBMS streaming in support of synchronized media presentation across multiple devices as described in the building block work item description for EMM-IPME.

The objectives of the individual building block work items are independent of each other and can be completed according to their respective work plans. 

6.3.9.1
Enhancement to FEC for MBMS (EMM-EFEC)
Resources:
S4

	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	WI_rapporteur
	Notes
	TSs_and_TRs

	530148
	Enhancement to FEC for MBMS
	EMM-EFEC
	12/09/2012
	65%
	SP-120182
	Qualcomm
	SP#56 TR 26.947 v100 for Information
	26.346, new TR 26.947


The proposed work is based on the existing Stage 2 specification TS 23.246 “Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description.”

3
Justification

The on-going commercialization of LTE networks has precipitated increasing interest in the deployment of eMBMS.  As the industry is considering the first deployments of eMBMS it is important to enhance the performance and usability of its core features.

After development of the initial MBMS specifications, SA4 has focused its subsequent work on adding new features to the service. While application layer FEC usage in support of download and streaming delivery methods have been specified since Rel-6, those mechanisms have not been updated to reflect performance improvement developments in more recent years.  Examples of ongoing FEC enhancement efforts are the latest activities in IETF’s RMT and FECFRAME working groups. Such FEC improvements can also provide more efficient support of MBMS use cases. 

No impact is expected to the service requirements or architecture.

Objective 

The objective of the work item is to investigate and evaluate the proposed FEC technologies and adopt one which provides the most significant enhancement to the performance of the MBMS system over the Rel-6 application layer FEC in MBMS.  Aspects of system performance which would provide benefit to the system  include, but are not limited to,

· Improving the bandwidth efficiency of streaming and download services delivery over MBMS 

· Improving the reliability of streaming and download services delivery over MBMS, e.g. by increasing the amount of tolerable lost packets for a given FEC overhead  

· Reducing the required computational and memory resources for decoding in UEs

· Addressing backward compatibility issues by considering deployments of pre-Rel-11 MBMS FEC

FEC solutions with similar evaluation results, the selection process shall favour open and available standardized FEC solutions. Performance requirements for FEC decoders, and test vectors for FEC encoders shall be specified.
6.3.9.2
Download Delivery Enhancements for MBMS (EMM-DDE)
Resources:
S4

	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	WI_rapporteur
	Notes
	TSs_and_TRs

	530248
	Download Delivery Enhancements for MBMS
	EMM-DDE
	11/09/2012
	50%
	SP-120025
	Qualcomm
	-
	26.346, new TR 26.9yz (TR on EMM, DDE and IPME Aspects)


The proposed work is based on the existing Stage 2 specification TS 23.246 “Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description.”

3
Justification

The on-going commercialization of LTE networks has precipitated increasing interest in the deployment of eMBMS.  As the industry is considering the first deployments of eMBMS it is important to enhance the performance and usability of its core MBMS user service features.

MBMS download delivery is an attractive service alternative for offloading HTTP-based unicast download delivery.  Benefits include enabling support for new non-real-time service types, provision of contents that complement MBMS streaming services, and leveraging the increasing storage capacity on devices. A number of file delivery applications (catch-up TV, targeted ads, user interactivity, magazine distribution, firmware and software updates, etc.) that can be enabled on an MBMS system have varying delivery requirements on file size and latency. The scheduling of available files for transmission should strive to optimize the utilization of available delivery resources. In addition, as more features and functions are incorporated into mobile devices, and especially smart phones, battery life consumption continues to be a key factor impacting the user experience.  The deployment of MBMS has the potential to further load mobile device batteries, thus making it necessary to continually enhance the service to improve battery consumption.  Other optimizations of the download delivery may be considered for improved support of emerging requirements.  

Adaptive HTTP streaming has become the technology of choice for unicast multimedia content delivery in the Internet. 3GPP specified HTTP streaming over mobile networks as AHS (Adaptive HTTP Streaming) in Rel-9 TS 26.234 and 3GP-DASH (Dynamic Adaptive Streaming over HTTP) in TS 26.247 from Rel-10, DASH/HTTP streaming delivery is particularly attractive over mobile networks, offering benefits such as the ability of mobile clients to seamlessly and dynamically change content rate in reaction to changes in available bandwidth, leveraging the use of standard HTTP servers and caches in Content Delivery Networks (CDN), and ease of NAT and firewall traversal using HTTP. Massive deployment of media content delivery using HTTP is likely to represent a strong alternative to, if not replace, the use of RTP for streaming content delivery. In the meantime, the DASH segment format, although mainly intended for Unicast transport with HTTP, is agnostic of the delivery environment being unicast or multicast.  The MBMS User Service specification TS 26.346 (Rel-9) already indicates the possibility for AHS/DASH-formatted content to be transmitted using MBMS download delivery with the FLUTE protocol. There is a need to optimize and give guidelines on the delivery of live streamed DASH content over MBMS download.

Currently in MBMS, streaming and download services are delivered using different application transport protocols. Streaming services delivery employ RTP, whereas download services are delivered using FLUTE/ALC. For simplicity at both the network and user device sides, it is desirable to employ a single application transport protocol, namely FLUTE, for both download and streaming services delivery, avoiding the separate use of RTP for broadcast streaming delivery.  It is also important for user experience to maintain the level of service continuity provided by RTP over MBMS and Unicast (PSS streaming) with DASH over HTTP unicast and MBMS broadcast.

No impact is expected to the service requirements or architecture.
Objective to:

· Optimise the performance of download delivery over MBMS, with a focus on more efficient battery usage in MBMS devices, e.g., by providing the client with timing information and/or location information on when/where to switch on/off the MBMS reception. 

· Develop enhancements to enable more efficient use of available transmission resources to meet varying requirements of download delivery applications, e.g., by enabling MBMS services to be separated across several MBMS bearers, allowing for varying FEC protection, QoS, etc...

· Improve the usability of download delivery over MBMS, e.g. by enabling MBMS services to be multiplexed onto an MBMS bearer thereby reducing TMGI proliferation (of firmware over-the-air for example).

· Define optimizations and guidelines for live streaming of media segments, in particular, media segments of DASH, over MBMS download

· Define mechanisms to enable continuity between unicast/HTTP and broadcast/FLUTE delivery of  DASH content 

The use cases, working assumptions, requirements, solution proposals, evaluation and conclusion will be documented in a TR. 
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Expected Output and Time scale

	New specifications 

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	26.9yz
	Technical Report on EMM, DDE and IPME Aspects
	 SA4
	
	 SA#56
	 SA#57
	

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	26.346
	
	Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs
	SA#57
	


6.3.9.3
IMS-based PSS and MBMS Streaming Synchronization Enhancements (EMM-IPME)
Resources:
S4

	UID
	Name
	Acronym
	Finish
	Comp
	Hyperlink
	WI_rapporteur
	Notes
	TSs_and_TRs

	530348
	IMS-based PSS and MBMS Streaming Synchronization Enhancements
	EMM-IPME
	12/09/2012
	50%
	SP-120025
	InterDigital Communications
	-
	26.237, new TR 26.9xy (TR on EMM, DDE and IPME Aspects)


The proposed work is based on the existing Stage 2 specifications TS 23.228 “IP Multimedia Subsystem (IMS); Stage 2,” TS 23.237 “IP Multimedia Subsystem (IMS) Service Continuity; Stage 2,” and TS 23.246 “Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description.”

Justification

Ensuring media presentation synchronization is important in PSS and MBMS streaming services. Non-synchronized playback is a bad user experience. When media flows are received by a user device (UE), in order to ensure presentation synchronization between media components, for example audio and video lip sync, a number of techniques can be applied such as those specified in 3GPP TS 26.237 and TS 26.114. However, the problem of presentation synchronization is further exacerbated when media sessions or media flows require synchronization when being presented on different UEs. Synchronized media presentation across multiple UEs is required for good user quality of experience in certain PSS and MBMS services. For example, users want to be synchronized in live services or certain on-demand services, such as football games, despite watching on different screens. The lip sync across user devices is required as a video stream and its associated audio streams are sent to different devices for playback, e.g. the video is sent to a mobile device or a large display but the audio is sent to a sound system. These devices may be connected to the core network/multimedia service provider via different access networks and experience different delays. The media presentation should keep synchronized across multiple devices when the underlying network conditions, or video and audio bitrates change, or the access networks change, e.g.  3/4G to WiFi or vice versa. However, no standard procedures currently exist in 3GPP to facilitate such multi-device playback synchronization. The enhancements to 3GPP PSS and MBMS streaming services delivery to support standardised and interoperable methods of media presentation synchronization across multiple devices will improve user quality of experience.

No impact is expected in service requirements or architecture.

Objective to:

· Identify use cases to be addressed for synchronized media presentation across multiple devices, and document the adopted use cases in a TR.

· Enhance IMS-based PSS and MBMS streaming user service delivery in support of synchronized media presentation across multiple devices belonging to the same IMS subscription. This may, for example, include definition of the procedures for

· Multi-device synchronized session initiation

· Multi-device synchronized session termination 

· Modification of the group of devices that are synchronized, e.g. when a device does not want to be synchronized with other devices any more. 

· Multi-device synchronization handling in inter-UE transfer and replication

· The use cases, requirements, working assumptions, solution proposals, evaluation and conclusion will be documented in a TR.
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Expected Output and Time scale
	New specifications

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	26.9yz
	TR on EMM, DDE and IPME Aspects
	SA4
	
	SA#56
	SA#57
	

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	26.237
	
	IP Multimedia Subsystem (IMS) based Packet Switch Streaming (PSS) and Multimedia Broadcast/Multicast Service (MBMS) User Service; Protocols
	SA#57
	


7
Open Service Access
7.1
Parlay X Message Broadcast Web Service (OSA7) - Rel-7
	UID
	Name
	Acronym
	Resource
	Finish
	Hyperlink
	WI_rapporteur
	TSs_and_TRs

	31071
	Open Service Access (OSA) Rel-7 
	OSA7
	S1,C5
	08/06/2007
	SP-050183
	AePONA
	-

	31072
	Service Requirements for OSA Service Broker
	OSA7-SB
	S1
	08/06/2005
	SP-050183
	AePONA
	22.127

	43011
	Stage 2 OSA API Service Brokering
	OSA7-SB
	C5
	01/12/2006
	CP-070200
	AePONA
	23.198

	7017
	Stage 3 OSA API Service Brokering
	OSA7-SB
	C5
	01/12/2006
	CP-070200
	AePONA
	29.198-16

	15039
	Rel-7 OSA Stage 2/3 enhancements
	OSA7
	C5
	08/06/2007
	CP-070200
	AePONA
	29.198/9, 23.198

	7018
	Parlay X Message Broadcast Web Service
	OSA7
	C5
	01/12/2006
	CP-070200
	ETRI
	29.199-15, 23.198

	7019
	Parlay X Geocoding Web Service
	OSA7
	C5
	01/12/2006
	CP-070200
	ETRI
	29.199-16, 23.198

	7020
	Parlay X Application driven QoS Web Service
	OSA7
	C5
	09/03/2007
	CP-070200
	BT
	29.199-17, 23.198

	340001
	Parlay-X Device Capabilities and Configuration
	OSA7
	C5
	08/06/2007
	CP-070200
	Telenor
	29.199-18, 23.198

	340002
	Parlay-X Multimedia Streaming Session Management Web Service
	OSA7
	C5
	09/03/2007
	CP-070200
	Telenor
	29.199-19, 23.198

	340003
	Parlay-X Multimedia Multicast Control Web Service
	OSA7
	C5
	09/03/2007
	CP-070200
	ETRI
	29.199-20, 23.198

	340004
	OSA API Conference Call Control SCF
	OSA7
	C5
	09/03/2007
	CP-070200
	Ericsson
	29.198-04-5, 23.198


Open Service Access (OSA7) UID_31071
Resources:
S1,C5

The Open Service Access (OSA) enables service application developers to make use of network functionality through open, standardised, secure, extensible and scalable interfaces. Applications see the network functionality offered to them as a set of Service Capability Features (SCFs) in the OSA API. 
These SCFs provide access to the network capabilities on which the application developers can rely when designing their applications. The OSA API is independent of where or which network capabilities are implemented in the network, and of vendor specific solutions and programming languages.

A secure OSA API is a key enabler for the Virtual Home Environment (VHE) system concept, which requires users to be consistently presented with the same personalised services in whatever network and terminal, subject to the capabilities of both. OSA needs to evolve in form of small technical enhancements based on market/ implementations feedback and also addition of new functionality. The OSA specifications were developed by the Joint-Working-Group (JWG) of Parlay, the ETSI TISPAN Project OSA and 3GPP CT5. The 3GPP2 is using the 3GPP Stage 3 specifications, where an annex defines the extension of the capabilities to enable operation in cdma2000 systems environment. 

OSA APIs (29.198-family)

· The OSA specifications define a set of APIs that enables operator and 3rd party applications to make use of network functionality through a set of open, standardized interfaces.

· The specifications are derived from a UML model of the OSA API.  Using the latest document and code generation techniques, the detailed technical description documents, the IDL code, WSDL code and Java API are all produced from a single source UML model.  This ensures alignment between all versions, all formats of the API. 

OSA Web Services (29.199-family)
· Access to Service Capability Features is realised by using modern state of the art access technologies, like distributed object oriented technique and Web Services technologies. WSDL description of the interfaces are attached to the technical specifications

References
	Document
	Title/Contents

	WID(s)

	SP-050183
	S1 WID on OSA Stage 1

	CP-070200
	C5 WID on OSA Stage 2/3 enhancements

	Impacted Specifications

	22.127
	OSA; Stage 1 (SA1)

	23.198
	OSA; Stage 2 (CT5)

	-
	Stage 3 Specifications

	29.198-01
	OSA API; Part 1: Overview

	29.198-02
	OSA API; Part 2: Common data definitions

	29.198-03
	OSA API; Part 3: Framework

	29.198-04-1
	OSA API; Part 4: Call control; Subpart 1: Call control common definitions

	29.198-04-2
	OSA API; Part 4: Call control; Subpart 2: Generic call control SCF

	29.198-04-3
	OSA API; Part 4: Call control; Subpart 3: Multi-party call control SCF

	29.198-04-4
	OSA API; Part 4: Call control; Subpart 4: Multimedia call control SCF

	29.198-05
	OSA API; Part 5: User interaction SCF

	29.198-06
	OSA API; Part 6: Mobility SCF

	29.198-07
	OSA API; Part 7: Terminal capabilities SCF

	29.198-08
	OSA API; Part 8: Data session control SCF

	29.198-11
	OSA API; Part 11: Account management SCF

	29.198-12
	OSA API; Part 12: Charging SCF

	29.198-13
	OSA API; Part 13: Policy management SCF

	29.198-14
	OSA API; Part 14: Presence and Availability Management (PAM) SCF

	29.198-15
	OSA API; Part 15: Multi-media Messaging (MM) SCF

	29.199-01
	OSA; Parlay X web services; Part 1: Common

	29.199-02
	OSA; Parlay X web services; Part 2: Third party call

	29.199-03
	OSA; Parlay X web services; Part 3: Call notification

	29.199-04
	OSA; Parlay X web services; Part 4: Short messaging

	29.199-05
	OSA; Parlay X web services; Part 5: Multimedia messaging

	29.199-06
	OSA; Parlay X web services; Part 6: Payment

	29.199-07
	OSA; Parlay X web services; Part 7: Account management

	29.199-08
	OSA; Parlay X web services; Part 8: Terminal status

	29.199-09
	OSA; Parlay X web services; Part 9: Terminal location

	29.199-10
	OSA; Parlay X web services; Part 10: Call handling

	29.199-11
	OSA; Parlay X web services; Part 11: Audio call

	29.199-12
	OSA; Parlay X web services; Part 12: Multimedia conference

	29.199-13
	OSA; Parlay X web services; Part 13: Address list management

	29.199-14
	OSA; Parlay X web services; Part 14: Presence

	New Dedicated Specifications/Reports

	-
	Stage 3 Specifications

	29.198-04-5
	OSA API; Part 5: Call control; Subpart 5: Conference call control SCF

	29.198-16
	OSA API; Part 16: Service broker SCF

	29.199-15
	OSA; Parlay X web services; Part 15: Message broadcast

	29.199-16
	OSA; Parlay X web services; Part 16: Geocoding

	29.199-17
	OSA; Parlay X web services; Part 17: Application-driven Quality of Service (QoS)

	29.199-18
	OSA; Parlay X web services; Part 18: Device capabilities and configuration

	29.199-19
	OSA; Parlay X web services; Part 19: Multimedia streaming control

	29.199-20
	OSA; Parlay X web services; Part 20: Multimedia multicast session management

	29.998-06-1
	OSA API Mapping; Part 6: User location - user status service mapping; Subpart 1: Mapping to MAP

	29.998-06-2
	OSA API Mapping; Part 6: User location - user status service mapping; Subpart 2: Mapping to SIP


Supporting Companies:
AePONA, Orange, Incomit, Alcatel, IBM, BT, Telcordia.

New and enhanced functionality was added in Rel-7 as follows:

1. OSA Service Brokering 
(new TS 29.198-16)
The Service Broker function enables the delivery of multiple services in the network of an operator in a managed and controlled fashion, providing an API that supports functionality including Service Selection, Service Provisioning, Feature Interaction and Service Chaining.
2. Message Broadcast Web Service 
(new TS 29.199-15)

3. Geocoding Web Service 
(new TS 29.199-16)
4. Application Driven QoS Web Service 
(new TS 29.199-17)
5. Device Capabilities and Configuration Web Service 
(new TS 29.199-18)
6. Multimedia Streaming Control Web Service 
(new TS 29.199-19)
7. Multimedia Multicast Control Web Service 
(new TS 29.199-20)
8. OSA API Conference Call Control SCF 
(new TS 29.198-04-5)
9. Update OSA Stage 2/3 to take account of Web Service industry developments

10. Update Web Services to align with completion of IETF work (impact also on previous Releases)
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