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3GPP TSG-SA WG4 (Codec) meeting #2

Draft Report

	





1.	Opening of the meeting

The Convenor of 3GPP TSG-SA WG4 (Codec), Kari Jarvinen (Nokia) welcomed the delegates and E. Ekudden (Ericsson) illustrated the practical arrangements, including the possibility to use the brand new LAN, available for the electronic treatment of documents. Thirty-two delegates attended the meeting, representing all Partners in 3GPP (ETSI 18, ARIB 8, T1 4, TTA 1, and TTC 1). The list of delegates is in Annex

	

2.	Approval of the agenda and registration of documents

The Agenda in Tdoc S4-99013 was revised with the addition of a new Agenda Item 10 Reporting of WG4 progress to TSG SA#2 meeting. Tdoc S4-99013R including the allocation of documents to Agenda items was approved.



3.	Approval of Codec#1 meeting report / matters arising

Tdoc S4-99012 “(Draft) Revised report of TSG-SA WG4 (Codec) meeting #1”, from Secretary SA WG4 Codec, was presented by the Convenor. It was approved with corrections to contact points data.



4.	Reports from other groups/meetings

Tdoc S4-99020 “Quality of Service (QoS) for 3rd Generation”, Tdoc S4-99021 “Terminal Equipment For Third Generation Systems”, and Tdoc S4-99022 “Transmission & Encoding Systems For Third Generation Mobile Communication Systems”, from GSM Association (presented by BT & Cellnet), were briefly summarized by P. Barrett (BT). The three documents were provided for information.

The Convenor K. Jarvinen summarized the output of the SMG#28 meeting (Milano, 8-12 February 1999), as far as the approval of AMR specifications was concerned; at SMG#28 there was a presentation of the output of 3GPP TSG SA WG4#1 meeting, made by the Convenor himself. W. Navarro (Nortel Networks) pointed out that at the same meeting a discussion took place on the matter of “multimedia codec” (not to be standardized); he also reported on the output from a Workshop promoted by ETSI SMG12 that was held after SMG#28, and agreed on the transcoder location, stating that the transcoder should be allocated in the Core Network. A. Ohana (GSM North America) added that at SMG#28 comments were made as well on wide band speech codec matters and on the choice between H.323 and H.324 interfaces. It was mentioned that Tandem Free Operation aspects were considered so far only by the S2 WG. 



5. 	Work items and work programme for Codec WG

The WI descriptions were tackled, considering as a starting point the contents of Tdoc S4-99012. It was noticed that a “common” WI description template to be used in 3GPP is missing, and for the time being S4 agreed to use a template derived from WI 1 description.



	5.1. 	Review of work items and definition of principle parameters, and

	5.2. 	Identification of a permanent rapporteur for each work item



WI 1	27, 28, 29, 30, 33, 34, 39, 40, 40R and 45

Mr. Alain Ohana, as Interim Rapporteur of WI 1, presented the general part of Tdoc S4-99033 “Mandatory speech Codec for  Narrowband Telephony Service WI description”.

Comments.

W. Navarro asked to elaborate the concept of the introduction of the source coding in 3G systems. The concept of mapping the source coding into 3G systems was shortly illustrated by A. Ohana; co-ordination (Liaison) with other TSG(s), as well as harmonization of the standards pertaining to source / channel coding / interfaces with RAN was felt needed. W. Navarro mentioned also DTX aspects, that have a different meaning in GSM and 3GPP, which would call for the adoption of a new terminology in order to avoid confusion.

Rapporteur appointment: E. Ekudden, Ericsson, ETSI. Supporting companies: Nokia, Nortel Networks, Ericsson, NTT DoCoMo, Siemens, Matsushita Communication Industrial, NEC, Sony, belonging to the following Partners: ETSI, ARIB.

A. Ohana chaired the discussion on the description of WI 1 “Mandatory speech Codec for  Narrowband Telephony Service WI description” given in Tdoc S4-99033, taking comments from the floor. A revised version was provided in Tdoc S4-99040 “Mandatory speech Codec for  Narrowband Telephony Service WI description (Revision 1)”.

Other documents.

Tdoc S4-99027 “AMR Speech Codec Subjective Performance”, from Nokia, Ericsson, was presented by P. Haavisto. Except for the music on hold signal, the AMR codec exceeded or showed at least equal performance than the reference ADPCM G.726 at 32 kbit/s.

Tdoc S4-99030 “Subjective Test Results for GSM AMR”, from NTT DoCoMo, was presented by Mr. N. Naka (NTT DoCoMo). The results of all 5 experiments showed that the AMR codec at 12.2 kbit/s met all the requirements except for 2 conditions, i.e. car noise at 10 dB S/N and Music on hold; anyway, in such experimental conditions, AMR showed significantly better results than the other candidate codecs. A comment was made by W. Navarro about the channel condition protection implemented in the tests, that was different for AMR and the other codecs, respectively, which corresponded in some cases to an increase of FERs; at any rate, the impact on results was felt of limited significance. Statistics in terms of FERs were requested to be made available by correspondence.

Tdoc S4-99034 “Subjective Test Results of MPEG-4 Narrow-band CELP for ARIB Mandatory Speech Codec”, from NEC Corporation & Matsushita Communication Industrial Co. Ltd., was presented by M. Serizawa. Some comments were made on the “relatively low” performance of the reference codecs G.726 in terms of equivalent Q values, especially in comparison with G.728 performance; also the proprietary version of the MPEG-4 algorithm used for the experiments was requested to be clarified in terms of description of the encoding and decoding solutions adopted. Differences were noticed between AMR and MPEG-4 in relation to the number of times the requirements were failed (namely in noise conditions), the comparison being favourable to AMR (see Tdoc S4-99039 “E-mail correspondence with COMSAT Labs”)

A. Ohana asked whether the sponsors of the other candidates, EVRC and G.729, also provided already some subjective results; to the purpose, it was clarified that either brand new or old sets of results were permitted to be forwarded, e.g. ITU-T results as regards G.729 were felt valid.

At the end of the first day of discussions, no conclusions were drawn on the selection of the Mandatory speech Codec for  Narrowband Telephony Service.

Tdoc S4-99029 “Decision on 3GPP narrowband speech codec”, from Ericsson, was presented by E. Ekudden. It proposed the adoption of the bit-exact AMR speech coder, VAD and CNG schemes for speech activity controlled operation (DTX). P. Haavisto (supported by W. Navarro) commented that EFR at 12 kbit/s showed good performance and for 3G systems the AMR solution offered the best set of results, based on the evaluations made available, although no direct comparison was made including all the candidates in the same test. NEC asked to discuss the decision but clarified they have no plans to carry out further tests. NEC was requested to define (explicitly) their position, i.e. either in favour or against the adoption of AMR and, in the latter case, to justify on technical basis for the alternative choice of MPEG-4; this was left to be clarified after consulting the mother company.

Conclusion. The proposal to adopt AMR was agreed by S4. A document on the subject was prepared by an ad-hoc sub-group in Tdoc S4-99045 (see discussion later on).

Tdoc S4-99028 “Specification structure for 3G mandatory speech codec”, from Nokia, was presented by P. Haavisto. The document made a preliminary proposal for the specifications needed for the 3G Mandatory speech codec”.

Comments. Interface with RAN was proposed to be an additional specification (if such interface will exist). The structure of specifications was endorsed in principle and details will be elaborated during the preparation of the set of specifications. A work plan will be prepared c/o the Rapporteur.

A.P. Statistics in terms of FERs were reminded to be made available by correspondence.

COMSAT sent comments on MOS scores in Exp.1 (Mod IRS speech was the input material, the test was unbalanced towards high quality conditions, in Tdoc S4-99039 “E-mail correspondence with COMSAT Labs”).

The Rapporteur produced Tdoc S4-99042 “Draft Work program for Mandatory Speech Codec for Narrowband Telephony Service”, that was discussed, and changes in the Table of specifications were agreed (Finalisation date in terms of Approved at TSG-SA meeting#, and Editor column deleted).

Conclusion: Tdoc S4-99042R “Draft Work program for Mandatory Speech Codec for Narrowband Telephony Service”, was approved.

Tdoc S4-99040R “Mandatory speech Codec for  Narrowband Telephony Service WI description (Revision 2)” was approved.

Tdoc S4-99045 “Decision for the Mandatory Speech Codec” was presented by A. Ohana.

One change (add reference to ARIB test plan). The revised version in Tdoc S4-99045R “Decision for the Mandatory Speech Codec” was approved and will be circulated over the reflector.



WI 2	15, 17, 19, 24, 32, 36, 44 and 44R

Mr. Hirokazu Tanaka (Toshiba Corp., ARIB) , as Interim Rapporteur of WI 2, presented in general the documentation available for the discussion of WI 2 “Codec for Low bit rate videotelephony service”.

Rapporteur appointment: Interim H. Tanaka (new Barry Aronson), Toshiba Corp., ARIB. Supporting companies: Siemens, Nokia, Toshiba , Motorola, NTT DoCoMo, Ericsson, Nec, Sony.

Tdoc S4-99036 “WI 2 description for video telephony service” was presented by H. Tanaka.

Discussion.

The Title of WI was requested to reflect the original name.

Mandate of S4 WG was debated (responsibility was questioned whether within the mandate of S4 for call set-up, specification of Layer 2-3, error concealment, etc.).

Error concealment was requested not to be standardized.

Multipoint calling was questioned whether it was a pure system aspect; the control aspects were clarified to be of interest of this WI.

Supplementary services were suggested to be added.

Packet switched networks were requested to be considered as well.

The WI Rapporteur updated the WI description.

Other documents.

Tdoc S4-99015 “Reference documents for Work Item 2” from Toshiba Corporation, was noted.

Tdoc S4-99017 “Work Items for TSG-SA WG4”, from BT, was presented by P. Barrett, and asked to extend the WI scope by adding a further task for H.323 for packet switched networks.

Tdoc S4-99024 “About H.324 Annex C for real time multimedia in 3rd generation systems”, from Nokia, was presented by H. Honko. This document outlined Nokia’s position for supporting H.324 Annex C (alias H.324M) as the standard circuit switched video telephony system for 3G networks.

Tdoc S4-99032 “A candidate low-bitrate audio-visual system over IMT-2000”, from NTT DoCoMo, was presented by N. Naka. Inclusion of H.324M into S4 scope was supported and two tasks were identified.

Comments on the three documents: interworking between G.723.1 in H.324M and AMR in H.324M was requested to be clarified whether a terminal should contain both codecs. Nokia pointed out that the proposal in Tdoc S4-99024 was to make AMR mandatory.

The Rapporteur proposed to start concentrating with H.324M and H.323 later on, but BT could not agree and reminded that ETSI meant to complete everything by December 1999. Both interfaces were proposed to be put in the WI description by Nokia, being the codec unique. Technical Specification(s) to be produced and work plan were dealt with in a sub-group of interested people and the WI description was revised, including both H.324M and H.323 and the list of supporting companies for this WI.

Tdoc S4-99019 “ARIB CODEC-WG Volume 8.6 Draft and Simulation Test Procedure”, from Toshiba Corporation, was presented by H. Tanaka. It reported the current status of Video Multimedia Group (VMG) activities (for information).



Tdoc S4-99044 “Codec for Low Bitrate Multimedia Telephony Service Work Item Description” was presented by the Interim Rapporteur, that proposed Mr Barry Aronson as Rapporteur for this WI. Comments.

Title was agreed not to be changed; in Sect. 3 last line was deleted, in Sect. 5 delete last part of first sentence, in Sect. 6 add S1 and S2, and C1, in Sect. 7 Work program date was updated, second sentence on page 2 modified, etc.

The revised version Tdoc S4-99044R was approved.



WI 3	16 and 16R, 43

Mr. Harri Honko (Nokia Research Center, ETSI), as Interim Rapporteur of WI 3, presented the general part of Tdoc S4-99016 “Draft TSG-SA WG4 Work Item on QoS for speech and multimedia codec”.

Comments.

E. Ekudden commented that there could be an overlap with aspects covered in WI 4, and W. Navarro felt an update/alignment of the Table of requirements possible. QoS requirements were questioned whether within the mandate of S4 WG. P. Barrett and P. Haavisto asked to elaborate further the WI technical scope. Specific adoption of solutions/requirements (e.g. H.324 Annex C, QoS requirements) were briefly discussed and were left to further debate.

Rapporteur appointment: H. Honko (Nokia Research Center, ETSI). Supporting companies: Ericsson, Nokia, Cellnet, Siemens, Toshiba Corp, NEC, NTT DoCoMo, Sony, Nortel Networks.

The revised version of the WI description in Tdoc S4-99016R “Draft TSG-SA WG4 Work Item 3 on QoS for speech and multimedia codec” was revisited.

B. Wimmer asked to split the WI and to move the Quantitative performance evaluation of H.324 Annex C in WI 2. This was debated during the ad hoc meeting on WI 2. The final version was prepared by the Rapporteur in Tdoc S4-99-043 “TSG-SA WG4 Work Item on QoS for speech and multimedia codec”.

Conclusion: Tdoc S4-99043 “TSG-SA WG4 Work Item on QoS for speech and multimedia codec”.was approved.



WI 4	38R2

No Rapporteur nor documents were made available for WI 4 “3G audio-visual terminal characteristics”

Navarro volunteered to draft a LS to TSG-T on the need of such WI.

The LS in Tdoc S4-99038 “Draft LS to TSG-T WG1 on 3G audio-visual terminal characteristics” was presented by W. Navarro. Revised version in Tdoc S4-99038R2 was approved.



WI 5	17, 18, 23, 37Rev.1,2, and 3

Three documents were made available for WI 5 “Codecs for other speech and audio related services”. The discussion was deferred until the formal Rapporteur appointment was agreed, to be chosen from the supporting companies, i.e. BT, Deutsche Telekom AG, FT, NEC, Siemens, Sony Corporation, Matsushita Communication Industrial. I. Varga (Siemens) was agreed to be the Rapporteur.

Tdoc S4-99037Rev.1 “Draft TSG-SA WG4 Work Item on codecs for other speech and audio related services”, was presented by I. Varga.

Tdoc S4-99017 “Work Items for TSG-SA WG4”, from BT, was presented by P. Barrett, and

asked a core set of speech, audio and video codecs be standardized, maximising the opportunities for TFO.

Tdoc S4-99018 “Proposed technical scope for the Working Item 5”, from Sony Corporation Matsushita Communication Industrial Co., Ltd., was presented by M. Nishiguchi, and proposed to study very low bit rate codecs in WI 5.

Tdoc S4-99023 “Proposed audio services and example codecs”, from Sony Corporation, was presented by M. Nishiguchi, and proposed to create the environment for real time transmission of audio data at more than 100 kbit/s with BER ~ 10-6.

Discussion.

P. Haavisto commented the proposal of producing generic core codecs as made by BT, raising Nokia’s concern (supported by Nortel Networks and Ericsson), since the proposal seemed to be uncorrelated from any well identified service description and real use of such codecs.

BT reiterated their concern for the recent proliferation of codecs, which could be avoided if their proposal is accepted; at the same time the standardization of core codecs would allow a variation of algorithms, but kept under control. E. Ekudden commented on the Wideband issue and invited not to duplicate the ETSI SMG11 and ITU-T SG16 Q.20/16 work. Applications were requested to be identified for promoting standards. P. Haavisto requested to clarify the concept of “optional codec”, which was clarified to be optional for both operators and manufacturers.

E. Ekudden asked to structure the discussion according to the different topics, i.e. the output(s) from the WI, these being 1) high quality audio including broadcasting services , 2) wideband telephony service, and 3) very low bit rate telephony service.

The split was proposed by BT at least for wideband telephony service. Doubts were raised by W. Navarro, that asked to keep the wideband WI for 3G systems, and drop the other two WIs, until at least service aspects are clarified.

A. Ohana proposed to put the WI 5 on hold until the three new proposed WI descriptions originated from the present WI 5 are presented again.

Sony Corporation was proposed to take care of the new WI 7 for the specification of very low bit rate codec for telephony service, Siemens revised WI 5 for the specification of a codec for wideband telephony service, high quality audio including broadcasting services being put on hold.

Tdoc S4-99037R2 was presented by I. Varga. It was revised (last sentence deleted).

Conclusion: Tdoc S4-99037 Rev.3 was approved.



WI 6	35R

Mr. William Navarro (Nortel Networks, ETSI), as Interim Rapporteur of WI 6, illustrated the general part of Tdoc S4-99035 on “Tandem free aspects between 3G and 2G systems”. 

Transcoding and out-of-band signalling issues were mentioned as of major interest, to be elaborated in collaboration with other WGs in 3GPP. A. Ohana felt the definition of scenarios essential for the work to be done. Rapporteur appointment: W. Navarro (Nortel Networks, ETSI). Supporting companies: Ericsson, Nortel Networks, Nokia, NTT DoCoMo and Siemens.

The title of the WI was revised by the Interim Rapporteur into “Work Item 6 Description : Tandem free aspects for 3G and between 3G and 2G systems”, that was presented by W. Navarro. A revised version was provided in Tdoc S4-99035R and approved.



	5.3. 	Construction of work programme for Codec WG



6.	Decision on which baseline documents to use from the various partners as the basis for each of the deliverables

No comments were made on this A.I.



7. 	Coordination with other WGs

7.1. 	Identification of areas where co-ordination is required with other WGs (belonging to the same or the other TSGs)

This A.I. was covered in the Work Item descriptions.

7.2. 	Agreement on the mechanism for co-ordination with other WGs

The issue was felt of TSG pertinence; anyway the possible need of Joint meetings was identified.



8. 	Identification of Sub Working Groups with defined terms of reference 

No Sub-groups were created at this meeting.



Initial election of Chairman and Vice Chairmen for Codec WG  (note: voting may be required)

25, 26, 31

Tdoc S4-99025, Tdoc S4-99026 and Tdoc S4-99031 proposed the appointment of Alain Ohana (GSM North America, T1) as S4 Chairman, and Hiroyuki Yamaguchi (NTT DoCoMo, ARIB) and Kari Jarvinen (Nokia, ETSI) as S4 Vice-Chairmen.

The S4 WG approved unanimously the three proposals without the need for voting. Therefore:

TSG SA WG4 Codec Chairman: A. Ohana, (GSM North America, T1)

TSG SA WG4 Codec Vice-Chairmen: Hiroyuki Yamaguchi (NTT DoCoMo, ARIB) and Kari Jarvinen (Nokia, ETSI).



10.	Reporting of WG4 progress to TSG SA#2 meeting

The appointed Chairman A. Ohana will report on TSG-SA WG4 Codec activities at TSG SA#2 meeting.



11.	Future work plan (meeting dates and agenda for the 3rd meeting of Codec WG)

Next TSG-SA WG4 Codec meeting No. 3 will be held on 24-26 March 1999 , Venue: Yokosuka-shi , Japan, Host: NTT DoCoMo (t.b.c. and invitation to be provided by 3rd March 1999).

Other scheduled meetings:

S4#4	21-23 April 1999 Provisional Host identified,

S4#5	14-16 June 1999

S4#6	8-10 September 1999

S4#7	20-22 October 1999

S4#8	1-3 December 1999



12.	Any Other Business

B. Wimmer made a verbal presentation (tutorial) of H.323 and H.324 interfaces.



Tdoc S4-99014 “Test specification structure and schedule” from TSG-T1, was presented by the Convenor K. Jarvinen. The reply to TSG-T1 in Tdoc S4-99041 “Response to the TSG-T1 Liaison Statement on the Test Specification Structure and Schedule” was approved.





Close of meeting

The Convenor congratulated the new elected Chairman, thanked all the delegates for their participation, the local Secretary and the acting WG4 Secretary for the meeting support, Ericsson for hosting the meeting, and the meeting was closed.
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ANNEX 1

	(Revised) Agenda for TSG-SA WG4 (Codec) meeting #2 



	





3GPP TSG-SA WG4 (Codec) meeting #2

Proposed Agenda and allocation of documents

	



1.	Opening of the meeting

	

2.	Approval of the agenda and registration of documents		13	



3.	Approval of Codec#1 meeting report / matters arising		12



4.	Reports from other groups/meetings				20, 21, 22



5. 	Work items and work programme for Codec WG

	WI 1	27, 28, 29, 30, 33, 34, 39, 40, 40R, 42, 42R, 45 and 45R

	WI 2	15, 17, 19, 24, 32, 36, 44 and 44R

	WI 3	16, 43

	WI 4	38, R1 and R2

	WI 5	17, 18, 23, 37Rev.1, 2 and 3

	WI 6	35 and 35R



	5.1. 	Review of work items and definition of principle parameters

	5.2. 	Identification of a permanent rapporteur for each work item

	5.3. 	Construction of work programme for Codec WG 



6.	Decision on which baseline documents to use from the various partners as the basis for each of the deliverables



7. 	Coordination with other WGs

7.1. 	Identification of areas where coordination is required with other WGs (belonging to the same or the other TSGs)  

7.2. 	Agreement on the mechanism for coordination with other WGs



8. 	Identification of Sub Working Groups with defined terms of reference 



9.	Initial election of Chairman and Vice Chairmen for Codec WG  (note: voting may be required)					25, 26, 31



10.	Reporting of WG4 progress to TSG SA#2 meeting



11.	Future work plan (meeting dates and agenda for the 3rd meeting of Codec WG)



12.	Any Other Business				14, 41

	

13.	Close of meeting
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Category of represented Individual Membership: Public Network Operator

_____________________________________________________________________



Name: LORENZ Dietmar		Tel: +49 911 2001 146

Company: Philips Semiconductors

Adress: Stromer str. 5-7/ 90443 Nürnberg	Mob:

	GERMANY			Fax: +49 911 2001 102

E-Mail Internet: dietmar.lorenz@nbg.sc.philips.com 

�������������������������������������������������Representing Partner: ETSI 

Status of Membership: 3GPP Individual Member 

Category of represented Individual Membership: Manufacturer 



_____________________________________________________________________



Name: JÄRVINEN Kari			Tel: +358 3 272 5854

Company: Nokia Research Center

Adress: Visiokatu 1

               33720  TAMPERE

               FINLAND			Mob: +358 50 555 0999

				Fax: +358 3 272 5888

E-Mail Internet: kari.jarvinen@research.nokia.com 

�������������������������������������������������Representing Partner: ETSI 

Status of Membership: 3GPP Individual Member 

Category of represented Individual Membership: Manufacturer _____________________________________________________________________



Name: NAKA Nobuhiko			Tel: +81 468 40 3522

Company: NTT DoCoMo

Adress: 3-5 Hikarinooka

              Yokosuka, Kanagawa

              239-8536 JAPAN		Mob:

				Fax: +81 468 40 3788

E-Mail Internet: nob@spg.yrp.nttdocomo.co.jp 

�������������������������������������������������Representing Partner: TTC 

Status of Membership: 3GPP Individual Member 

Category of represented Individual Membership: Public Network Operator

_____________________________________________________________________

_____________________________________________________________________



Name: VARGA Imre			Tel: +49 89 72 247 537

Company: SIEMENS

Adress: Grillparzerstr. 12 A

               D-81675 MÜNCHEN		Mob:

				Fax: +49 89 722 146 489

E-Mail Internet: imre.varga@mch.siemens.de �������������������������������������������������

Representing Partner: ETSI 

Status of Membership: 3GPP Individual Member

Category of represented Individual Membership: Manufacturer

_____________________________________________________________________



�

Name: USAI Paolo			Tel: +33 4 92 94 4236

Company: ETSI

Adress: Route des Lucioles 650 Valbonne

              FRANCE			Mob:

				Fax: +33 4 93 65 2817

E-Mail Internet: paolo.usai@etsi.fr 

Representing Partner: ETSI 

Status of Membership: 3GPP Individual Member

Category of represented Individual Membership: Other: ETSI _____________________________________________________________________



Name: OHANA Alain			Tel: 1 912 519 0109

Company: GSM NORTH AMERICA

Adress: 				Mob:

				Fax: 1 912 519 0109

E-Mail Internet: alain.ohana@pcs.bls.com 

Representing Partner: T1 

Status of Membership: 3GPP Individual Member

Category of represented Individual Membership: Private Service Provider _____________________________________________________________________



Name: BARRETT Paul			Tel: +44 14 73 645 655

Company: BT

Adress: BT Labs Ipswich

              UK				Mob:

				Fax: +44 14 73 645 011

E-Mail Internet: paul.barrett@sc.sys.bt.co.uk 

Representing Partner: ETSI 

Status of Membership: 3GPP Individual Member

Category of represented Individual Membership: Puplic Network Operator _____________________________________________________________________

�



Name: WIMMER Bernhard		Tel: +49 89 636 50417

Company: SIEMENS AG

Adress: Otto Hahn Ring 6

               D-81730 MÜENCHEN, GERMANY

				Mob:

				Fax: +49 89 636 52393

E-Mail Internet: bernhard.wimmer@mchp.siemens.de 

Representing Partner: ETSI 

Status of Membership: Market Representation Partner Representative

Category of represented Individual Membership: Manufacturer 



_____________________________________________________________________



Name: YOSHIDA Koji			Tel: +81 468 40 5160

Company: Matsushita Communication Ind.Co.Ltd.

Adress: 5-3 Hikarinooka

              Yokosuka-shi, Kanagawa 239-0847

              Japan			Fax: +81 468 40 5183

E-Mail Internet: koji.yoshida@yrp.mci.mei.co.jp

Representing Partner: ARIB

Status of Membership: 3GPP Individual Member

Category of represented Individual Membership: Manufacturer

_____________________________________________________________________



Name: TANAKA Hirokazu		Tel: +81 44 548 5350

Company: TOSHIBA CORPORATION

Adress: 70 Yanagi-cho

              Saiwai-ku, Kawasaki

              210-8501 JAPAN		Fax: +81 44 520 5864

E-Mail Internet: hirokazu@clab.toshiba.co.jp 

Representing Partner: ARIB

Status of Membership: 3GPP Individual Member

Category of represented Individual Membership: Manufacturer

_____________________________________________________________________



Name: ARONSON Barry		Tel: +1 978 232 3994

Company: TOSHIBA

Adress: 131 Dodge St.

Beverly, MA 01915, USA

              			 	Fax: +1 978 232 9220

E-Mail Internet: baronson@acm.org

Representing Partner: ARIB

Status of Membership: Organizational Partner Representative

Category of represented Individual Membership: Manufacturer _____________________________________________________________________



_____________________________________________________________________



Name: OJALA Pasi			Tel: +81 3 5510 0972

Company: Nokia Research Center

Adress: 2-13-5, Nagata-cho, Chiyoda-ku,

               Tokyo 100-0014

               JAPAN			Fax: +81 3 5510 0801

E-Mail Internet: pasi.ojala@research.nokia.com 

Representing Partner: ARIB 

Status of Membership: 3GPP Individual Member

Category of represented Individual Membership: Manufacturer

_____________________________________________________________________



Name: BURMAN Bo			Tel: +46 8 764 1311

Company: Ericsson

Adress: Torshamnsgatan 23, Kista

              16480 Stockholm

              SWEDEN			Fax: +46 8 757 5550

E-Mail Internet: bo.burman@era.ericsson.se 

Representing Partner: Other: Ericsson 

Status of Membership: 3GPP Individual Member

Category of represented Individual Membership: Manufacturer

_____________________________________________________________________



Name: HONKO Harri			Tel: +358 3 2725 650

Company: Nokia Research Center

Adress: Visiokatu 1

               33720 TAMPERE

               FINLAND			Fax: +358 3 2725 241

E-Mail Internet: harri.honko@research.nokia.com

Representing Partner: Other: NOKIA

Status of Membership: 3GPP Individual Member

Category of represented Individual Membership: Manufacturer _____________________________________________________________________

�

Name: YANG Xuedong			Tel: +81 3 5216 9078

Company: Nippon Ericsson

Adress: Nogikuno 5 5 501

              Matsudo

              JAPAN			Mob:

				Fax: +81 3 5261 9047

E-Mail Internet: xuedong.yang@ericsson.co.jp 

Representing Partner: Other: Nippon Ericsson 

Status of Membership: 3GPP Individual Member

Category of represented Individual Membership: Manufacturer

_____________________________________________________________________



Name: WANG Haidong			Tel: +33 2 99 27 22 69

Company: Mitsubishi Electric France

Adress: 11, Rue du Clos Courtel

               35700 Rennes

               FRANCE			Mob:

				Fax: +33 2 99 27 47 71

E-Mail Internet: Haidong.Wang@mef-rd.com

Representing Partner: ETSI 

Status of Membership: Organizational Partner Representative

Category of represented Individual Membership: Manufacturer

_____________________________________________________________________



Name: HAAVISTO Petri			Tel: +358 3 272 5836

Company:  Nokia Research Center

Adress: P.O. Box 100, Sinitaival 6

              FIN-33721 Tampere

              FINLAND			Mob:+358 500 830 838

				Fax: +358 3 272 5897

E-Mail Internet: petri.haavisto@research.nokia.com 

�������������������������������������������������Representing Partner: ETSI 

�������������������������������������������������Status of Membership: Organizational Partner Representative

Category of represented Individual Membership: Manufacturer _____________________________________________________________________



Name: EKUDDEN Erik			Tel: +46 8 757 2168

Company:  Ericsson

Adress: T/VAT Torshamnsgatan 23, KISTA

              16480 STOCKHOLM

              SWEDEN			Mob:

				Fax: +46 8 757 5550

E-Mail Internet: erik.ekudden@era-t.ericsson.se 

�������������������������������������������������Representing Partner: ETSI 

�������������������������������������������������Status of Membership: Organizational Partner Representative

Category of represented Individual Membership: Manufacturer _____________________________________________________________________



Name: NAVARRO William		Tel: +33 1 39 44 57 56

Company:  Nortel Networks

Adress: 

              

              FRANCE			Mob:

				Fax: +33 1 39 44 50 12

E-Mail Internet: Navarro@nortelnetworks.com

�������������������������������������������������Representing Partner: ETSI 

�������������������������������������������������Status of Membership: Organizational Partner Representative

Category of represented Individual Membership: Manufacturer _____________________________________________________________________

Name: BONIFAS Jean-Luc		Tel: +33 1 45 10 69 89

Company:  Philips

Adress: 22, avenue Descartes, B.P. 15

              94453 Limeil-Brevannes Cedex

              FRANCE			Mob:

				Fax: +33 1 45 10 69 60

E-Mail Internet: Bonifas@lep.research.philips.com

�������������������������������������������������Representing Partner: ETSI 

�������������������������������������������������Status of Membership: Organizational Partner Representative

Category of represented Individual Membership: Manufacturer _____________________________________________________________________



Name: FRANCESCHI Olle		Tel: 

Company:  Ericsson

Adress: 

              

              SWEDEN			Mob:

				Fax: 

E-Mail Internet: 

�������������������������������������������������Representing Partner: ETSI 

�������������������������������������������������Status of Membership: Organizational Partner Representative

Category of represented Individual Membership: Manufacturer _____________________________________________________________________



Name: ROTH Goran			Tel: +46 8 404 77 20

Company:  Ericsson

Adress: Torshamnsgatan 23, KISTA

              16480 STOCKHOLM

              SWEDEN			Mob:

				Fax: +46 8 757 55 50

E-Mail Internet: goran.roth@era-t.ericsson.se

�������������������������������������������������Representing Partner: T1 

�������������������������������������������������Status of Membership: Organizational Partner Representative

Category of represented Individual Membership: Manufacturer _____________________________________________________________________







Name: YOON Byungsik			Tel: +82 42 860 4973

Company:  ETRI

Adress: 161 Kajong-Dong, Yusong-Gu,

Taejon, 305-350,

KOREA              

			Mob:

				Fax: +82 42 860 6482

E-Mail Internet: bsyoon@etri.re.kr

�������������������������������������������������Representing Partner: TTA 

�������������������������������������������������Status of Membership: Organizational Partner Representative

Category of represented Individual Membership: Manufacturer _____________________________________________________________________



Name: LEPANAHO Henrik		Tel: +358 9 5112 3529

Company:  Nokia Telecommunications Oy

Adress: P.O. Box 316, FIN-00045 Nokia Group, Finland

Hiomotie 5, 3rd floor, FIN-00380 HELSINKI              

FINLAND			Mob: +358 40 579 7832

				Fax: +358 9 5112 3600

E-Mail Internet: henrik.lepanaho@ntc.nokia.com

�������������������������������������������������Representing Partner: ETSI 

�������������������������������������������������Status of Membership: Organizational Partner Representative

Category of represented Individual Membership: Manufacturer _____________________________________________________________________



Name: NISHIGUCHI Masayuki		Tel: +81 3 5448 6065

Company:  Sony

Adress: 6-7-35, Kitashinagawa,

Kitashinagawa-ku, Tokyo,

141-0001 JAPAN			Mob:

				Fax: +81 3 5448 6438

E-Mail Internet: nishi@pal.arch.sony.co.jp

�������������������������������������������������Representing Partner: ARIB

�������������������������������������������������Status of Membership: Organizational Partner Representative

Category of represented Individual Membership: Manufacturer _____________________________________________________________________



Name: YAMAGUCHI Hiroyuki		Tel: +81 468 40 3512

Company: NTT DoCoMo

Adress: 3-5 Hikarinooka

              Yokosuka, Kanagawa

              239-8536 JAPAN		Mob:

				Fax: +81 468 40 3788

E-Mail Internet: hyama@spg.yrp.nttdocomo.co.jp 

�������������������������������������������������Representing Partner: TTC 

Status of Membership: 3GPP Individual Member 

Category of represented Individual Membership: Public Network Operator
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