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1. Introduction

Working Party 1/16 (Modem, fax, and equipment transmission) met from 26 June – 6 July 2007, in Geneva, under the chairmanship of Mr Yushi Naito (Mitsubishi Electric Corporation, Japan).

The Questions currently allocated to WP 1/16 (and respective Rapporteurs) are:

	Q.11/16
	Voiceband Modems and Protocols: Specification and Performance Evaluation (Mr Keith Chu, UK)

	Q.14/16
	Facsimile terminals (Group 3 and Group 4): Specification and Performance Evaluation (Mr Hiroshi Tamura, Ricoh/Japan)

	Q.15/16
	Circuit multiplication equipment and systems (Mr Yushi Naito, Mitsubishi/Japan)

	Q.16/16
	Speech enhancement in signal processing network equipment (Mr Bob Reeves, BT/United Kingdom)

	Q.17/16
	Voice gateway equipment (Mr Yushi Naito, Mitsubishi Electric/Japan, a.i.)

	Q.18/16
	Interaction aspects of signal processing network equipment (Mr Harald Kullmann, Deutsche Telekom/Germany)


Mr K. Chu performed as a.i. Rapporteur for Q.14/16 at this meeting, since Mr Tamura could not attend the meeting.

Mr Y. Naito performed as a.i. Rapporteur for Q.17/16 at this meeting since Rapporteurship for Q.17/16 is open.

2. Organisation of Work

2.1. Documentation

WP1 examined the following documents:

· Contributions: 128, 222
· TD/PLEN: 363, 364, 365, 367, 368, 369, 371
· TD/GEN: 315, 319, 320, 327, 339, 342, 347, 362, 364, 369, 372, 373
· TD/WP1: 177
2.2. Allocation of work

WP 1/16 adopted the agenda, initial work schedule and provided in TD 177/WP1.

3. Results

3.1. Summary

3.1.1. Recommendations for Approval

No documents were considered under TAP approval at this meeting.
3.1.2. Recommendations proposed for Consent in accordance with Rec. A.8.

The following Recommendations were proposed for Consent by SG 16:

	Description
	Type
	Documents
	Question

	V.151 Amendment 1 "New Annex E 'Payload format and signalling syntax for real-time text transported within an audio stream' and related changes"
	New
	TD 420/Plen
	11


3.1.3. Other documents for Approval

WP1/16 did not propose any text for approval by SG 16 at this meeting.

3.1.4. Question 11/16 Summary

The goal for Q11/16 was to consider contributions on the work items of V.150.1, V.151, V.152 and V.IP2IP-VxF. The group completed and submitted for Consent the text for new V.151 Annex E on adding the text from the ‘historic’ RFC 4150 into V.151 and removing all references to this particular RFC. Work also progressed on V.151 Annex F. The group agreed to create a new Recommendation for defining AT commands to be used for the control of mobile devices by assistive devices or controllers. For V.152, work progressed on two new annexes. Concerns over the mechanism to allow the re-enabling of echo cancellers on detecting V.21 HDLC Flags was discussed and the group agreed to continue the development of the Annex with contributions being requested for any known impacts to the network or other equipment. The group has a single document for Consent at this meeting.

3.1.5. Question 14/16 Summary

Q14/16 briefly considered contributions on the control of echo cancellers in V.152 by using a T.30 facsimile signal as the stimuli. The group also reviewed the incoming liaison statements and discussed the future of Q14 in the next study period. The group has no documents for consideration for Consent or Approval at this meeting.
3.1.6. Question 15/16 Summary

At this meeting, Question 15/16 advanced the work on drafting new ITU-T Rec. I.733 (Voice ATM multiplication equipment), which is expected to be ready for Consent at the April 2008 SG 16 meeting. The group also started the discussion on the future of the Question toward next study period, and agreed to continue the work merged with Q.17/16. The first draft of text of the Question for the merged Q.15 and Q.17 was drafted. The Question plans to hold one interim meeting.
3.1.7. Question 16/16 Summary

Further progress was made on drafting text for revised ITU-T Rec. G.168 (Echo Cancellers) and new ITU-T Rec. G.160 (Voice Enhancement Devices). Both of these Recommendations are planned for Consent in 2008. A joint meeting with Q11/16 was held to discuss the use of V.21 HDLC flags to re-enable echo cancellers in ITU-T Rec. V.152. One liaison statement was sent to SG 12 regarding development of an objective test method to measure the performance of Noise Reduction functions in G.160. One interim meeting is proposed.
3.1.8. Question 17/16 Summary

At this meeting, Question 17/16 advanced the work on drafting new ITU-T Rec. G.IP2IP expecting to have it ready for Consent in 2009. Contributions proposing the addition and the modifications to draft G.IP2IP were discussed, and the agreed modifications were reflected in new draft text (Ver.1.7). The group also started the discussion on the future of the Question toward next study period, and it was agreed that the Question should be merged with current Q15/16. The first draft of text of the Question for the merged Q.15 and Q.17 was drafted. The Question plans to hold one interim meeting.
3.1.9. Question 18/16 Summary

At this meeting, Question 18/16 advanced the work on drafting new Recommendation G.mdcspne “Mechanism for dynamic coordination of SPNE” and new Recommendation G.UCPSPNE “SPNE mechanisms/auxiliary functions”. One Liaison Statement regarding information on network equipment signal processing control was sent to the Focus Group “From/In/To Car Communication” and one Liaison Statement on permissible disturbance levels for frequency ranges of different signal services was sent to SG5. A Liaison Statement to SG11 about the transfer of Recommendation Q.115.0 from SG11 to SG16 was also prepared. The Question plans to hold one interim meeting.
3.2. General Working Party 1/16 Matters

3.2.1. Reports on interim activities

The following table lists the reports of interim meetings for the WP1/16 Questions after the last SG 16 meeting, which were approved by WP1/16. More information is provided in the reports of the individual questions.

	Q.
	Date
	Location/Host
	Rapporteur
	Report

	15
	11 – 17 April, 2007
	Warsaw, Poland
	Y. Naito
	TD 184 (1/16)

	16
	11 – 17 April, 2007
	Warsaw, Poland
	R. Reeves
	TD 185 (1/16)

	17
	11 – 17 April, 2007
	Warsaw, Poland
	T. Trump
	TD 186 (1/16)

	18
	11 – 17 April, 2007
	Warsaw, Poland
	H. Kullmann
	TD 187 (1/16)


After the fourth meeting of SG 16 (Geneva, 14-24 November 2006), four Rapporteur meetings for Questions 15 -18 were held in Warsaw, Poland, 11 – 17 April, 2007, under the kind invitation of Telekomunikacja Polska. The meeting reports are found in TD 184 to 187/WP1, respectively, which were reviewed by each of the Questions and approved by WP 1/16.

3.2.2. Liaison Statements considered by WP 1/16

WP 1/16 took note of the Liaison Statements received from other Study Groups or other standardisation bodies. Where appropriate, responses have been prepared, as listed in the Section 4. Some of the Liaison Statements had already been reviewed at Warsaw Rapporteur Meeting in April 2007.

Discussions on the incoming LS of general nature are as follows.

TD 315/GEN, a LS from SG17 on LS response on NGN terminology was explained for information, and the group took note.

TD 319/GEN, a LS from SG17 on Tutorial on conformance and interoperability testing (CIT), was explained for information. It was agreed that Q.18/16 will take lead on this issue.
TD 320/GEN, a LS from SG17 on update on draft ITU-T Rec. X.cap “OASIS Common Alerting Protocol (CAP)” (v1.1), was explained for information, and the group took note.
TD 327/GEN, a LS from TSB Director’s Ad Hoc Group on IPR on LS on suggested procedure for disclosing patents in Contributions, was explained to raise the attention of the group.
TD 339/GEN, a LS from TSAG on creation of ITU-T SG Restructuring Correspondence Group and request for inputs, was explained for information, and the group took note.

TD 342/GEN, a LS from TSAG on Improvement of the Author’s Guide for drafting ITU-T Recommendations, was explained for information. Rapporteurs and Editors were requested to follow this new Guide when they draft the text of draft recommendations.

TD 347/GEN, a LS from SG17 on establishment of a Joint Coordination Activity on Conformance and Interoperability Testing (JCA-CIT), was explained for information, and the group took note.

TD 362/GEN, a LS from FG IPTV on FG IPTV activities at the 4th meeting (Bled, Slovenia, 7-11 May 2007), together with TD 373/GEN, Reports of the third and fourth FG-IPTV meetings, was explained for information. WP1 checked the list of deliverables from FG-IPTV and recognized no important relation with WP1 questions.

TD 364/GEN, a LS from SG13 on NGN/Satellite Workshop and Meeting of the ICG-SAT, was explained for information, and the group took note.

TD 369/GEN, a LS from SG5 on permissible disturbance levels for frequency ranges of different digital services, was reviewed for brief discussion, It was agreed that Q.18/16 will take lead on this issue.

TD 372/GEN, a LS from ITU-D SG2 on the development of “Guidelines for the content standard of alerts and notifications in disasters and emergencies”, was explained as information, and the group took note.

3.2.3. Contributions considered by WP 1/16
C 128, “Proposal to Consider a New Work Item for the Lossless Compression of Speech/Audio Encoded with G.711 PCM” was reviewed responding the request made by WP3 Chairs.
C 222, “Proposal for a New Question to study service/user identification and control” was reviewed as the information, and the group took note.

3.2.4. WP1 Working methods

· The general meeting schedule in TD 370/PLEN was reviewed by the WP Chair, and some adjustment of WP1 meeting schedules were made (TD 177/WP1).

· The group was informed by the WP Chair of the introduction of new Author's Guide for drafting ITU-T Recommendations.

3.2.5. Issues from SG16 Coordination Meeting

Start drafting the text of Questions toward next SG Period was requested. Finalization of text of Questions shall be made at next SG 16 meeting. Indication of willingness for the grouping of the Questions to stay together shall be made during this meeting.
3.2.6. Workshop & Focus Group
· WP Chair raised the attention of the members on on-going Focus Group activity of IPTV (FG-IPTV) and Joint Coordination Activity on NID (JCA-NID).

· WP Chair also raised the attention of the members for the planned workshop on Multimedia in NGN, under the leadership of SG16.

3.2.7. Promotion activities
During the WP1 Plenary, brief discussion on promotion activity was made. Rapporteurs were encouraged to dart the promotion material on their works.
3.2.8. Future of the Questions

The group started the discussion about the future of the Questions toward next Study Period. Consensus was made to continue the works in all Questions in WP1. Merger of Q.11 with Q.14, and of Q.15 with Q.17 were proposed and agreed. The merged Questions are referred as Q.A1 and Q.A2 respectively hereinafter. Q.16 and Q.18 are agreed to continue their works as independent Questions referred as Q.A3 and Q.A4 respectively hereinafter. All the Questions, Q.A1, Q.A2, Q.A3 and Q.A4, wish to stay together in the same group provisionally titled “Fax, Modem and SPNE” in next Study Period. The necessity of close collaboration with the group of speech coding Questions was also confirmed.

The first draft texts for Q.A1, Q.A2, Q.A3 and Q.A4 of the “Fax, Modem and SPNE” group can be found in TD 218/WP1. Members are requested to review the draft text and give comments through E-mail reflector or submit contributions to planned Experts meeting or next SG meeting. The text shall be finalized at next SG meeting.

3.2.9. Future Interim Activities

The WP plans to hold four Rapporteur meetings, from 31 October to 6 November 2007 in Austin, Texas (USA). The details can be found in clause 6.
3.3. Question 11/16 – Voiceband Modems and Protocols: Specification and Performance Evaluation

Working Party 1/16 addressed Questions 11/16 at this meeting under the chairmanship of Mr Keith Chu (UK). The agenda for these sessions is contained in TD-178/WP1. The Agenda and work plan for WP1/16 meetings is contained in TD-177/WP1.

The group adopted the agenda in TD-178/WP1, with some minor modifications. The following section describes the results of the work by Q11 for this session of SG16

3.3.1. Documentation

The following documents were considered by Q11 at this meeting:

· Contributions: 149, 179, 190, 254, 282 and 283
· TD/Gen: 320, 369, 371R1 and 372

· TD/WP1: 178, 195, 196, 197 and 198

3.3.2. Report of Interim Activities

There were no interim meeting between this and previous Study Group meeting for Q11.

3.3.3. Discussions

3.3.3.1. Incoming Liaison Statements

The following Liaison Reports were considered by Q11:

(GEN) TD-320, 369 and 372

The committee considered but did not create replies to the following incoming liaison statements, which were provided for information

· TD-320 (Gen) is an update from Q16/17 on their decision to initiate work on X.cap to be the ITU-T Recommendation equivalent to the OASIS Common Alerting Protocol (CAP) v1.1. This was considered not to be relevant to the work of Q11/16,

· TD-369 (Gen) is LS from SG 5 and is asking SG 16 to identify the frequency ranges and signal levels used by the different digital technologies and to define limit values for those digital communication system. This type information is beyond the knowledge and scope of Q14/16 and we defer the answer to others such as Q4/15.

· TD-320 (Gen) is an update from Q16/17 on their decision to initiate work on X.cap to be the ITU-T Recommendation equivalent to the OASIS Common Alerting Protocol (CAP) v1.1. This was considered not to be relevant to the work of Q11/16,

3.3.3.2. All of the liaisons were reviewed by the group and duly considered. It was agreed not take any specific actions on them at this meetingV.150.1 (V.MoIP )
There were no contributions on this work item. The Issues List TD-198/WP1 was presented for information with no updates made to the Issues list at this meeting.

3.3.3.3. V.152 (V.VBD)
The committee discussed and reviewed the following contributions relating to V.152:

· TD-196/WP1 is the current V.152 Consensus list as was approved at the end of the previous SG16 meeting.

· Contribution 179 (Nortel, Verizon, and Intelsat) is a request for justification and rationale for development of a mechanism to enable cancellers based on detection of V.21 HDLC flags in V.152 as was agreed at the previous meeting of Study Group 16.

· Contribution 190 (Canada) this contribution expresses concern that possibly the group is premature in defining a particular solution that proposes enabling cancellers based on detection of V.21 HDLC Flags without further evaluation upon the impact to the network and other network equipment.

· Contribution 282 (Huawei) proposes text for the new V.152 Annex on data signal detection (DSD) in VBD mode.
· Contribution 283 (Huawei) proposes text for the new V.152 Annex to use V.21 preamble for echo canceller control in V.152 media gateways.

The V.152 Consensus list was updated to describe the outcomes of the discussions on the above contributions where appropriate and is contained in TD-196R2/WP1. The group approved the contents of TD-196R2/WP1 at its closing session.

Contributions 179, 190 and 283 were considered and discussed in a joint meeting with Q16/16. See section 3.3.3.8.1 below for the results of the joint meeting.

3.3.3.4. V.151 (V.ToIP)

The committee considered the following contributions relating to V.151 (V.ToIP):

· TD-197/WP1 from the Rapporteur contains the Consensus points and open issues representing the output from the previous meeting of Study Group 16 April 2006.

· Contribution 149 (USA) proposes the replacement of all the existing references to RFC 4351 in V.151 and to insert the necessary text to make V.151 whole and independent of this historic RFC.

As a result of discussion on the above contributions on V.151 and an editorial review the committee updated the consensus list TD-197R2/WP1. The group agreed to add the proposed new Annex E (was Annex F) and modifications to Annexes B, C and D as described in C-149. TD-420 (Plen) contains the proposed Amendment to V.151 being considered for consent. Progress was also made in addressing the open issues on the proposed new Annex F (was Annex E) the results are presented in the latest draft text contained in the Consensus list TD-197R2.

Question 11 approved the contents of the V.151 Consensus list as presented in TD-197R2/WP1.
3.3.3.5. V.IP2IP-VxF

The committee considered the following contributions relating to the new work item of V.IP2IP‑VxF.

· TD-195/WP1 from the Rapporteur contains the Consensus points and open issues representing the output from the previous meeting of Study Group 16 April 2006.

· Contribution 254 (Alcatel-Lucent) proposes an initial skeleton for this new Recommendation.

The V.IP2IP-VxF Consensus list was updated to describe the outcomes of the discussions on the above contributions where appropriate and is contained in TD-195R1/WP1. The group approved the contents of TD-195R1/WP1 at its closing session.

3.3.3.6. Revisions of Existing Modem Recommendations

There were no proposals for Revisions of existing Modem Recommendations at this meeting.

3.3.3.7. Others

The committee considered the liaison from ETSI TC HF (TD 371R1) in a joint meeting with Question 26. See section 3.3.3.8.2 below for the outcome of this joint meeting.

An agenda item was added to discuss the future of Question 11 in the next study period. The following opinions were agreed by the group.

· That Question 11 should continue in the next study period. Its title should change to indicate its role in the definition of Recommendations for the transport of voiceband non-speech signals over Voice over IP networks as well as the maintenance of its modem Recommendation legacy.

· The members felt that it would be appropriate to merge Question 14 into Question 11 also with the appropriate title that defines its role with supporting Facsimile terminals and procedures.

3.3.3.8. Joint Meeting
Q11 had two joint sessions during the course of this meeting.
3.3.3.8.1. Joint meeting with Q16
Chaired by Mr Keith Chu and Mr Bob Reeves, Rapporteur of Q16, this meeting was convened to consider the issue regarding the disabling of echo cancellers caused when a V.34 enabled facsimile is connected to an originating standard Group 3 facsimile modem. Contributions C-179, C-190 and C-283 were presented and then discussed. The concerns expressed in contributions 179 and 190 were somewhat mitigated by the explanation that these procedures were not intended to be considered nor required by a G.168 compliant echo canceller. This is in respect to the agreement made by Q16 at the previous meeting. Rather, these procedures are only relevant to a media gateway that uses an external detector of V.21 HDLC flags to control either an embedded echo canceller through proprietary means or an external echo canceller using standardized control. There is no request or intent to imply that a new tone ‘enablement’ scheme be added to Echo Cancellers. Several additional concerns were raised which requires further clarification in the proposed text. These new open items are recorded in the updated V.152 consensus list (TD- 196R2/WP1). It was further agreed that should any determined interoperability issues or impact to network or network equipment be identified, they should be presented at the next meeting. In the absence of any such contributions the goal is to go ahead with the Consent/Approval of the proposed text for the control of echo cancellers in V.152 compliant media gateways.

3.3.3.8.2. Joint meeting with Q26
This joint session chaired by Mr Keith Chu and Mr Paul Jones, Rapporteur of Q26 was convened to discuss the liaison in TD-371R1 from ETSI TC HF

Mr Erik Zetterström from ETSI HF presented this liaison, which informed us of their work on TS 102 511, which proposes AT commands that should be used as the standardized interface between assistive devices and mobile devices. Following a discussion the joint group recognised the value of creating a new Recommendation in the V.25x sub-series (V.AMAT) that will define the AT commands for use by assistive devices and controllers as an interface to control mobile devices. The advantage of this is that since Q11/16 is the lead on the V.25x Recommendations we will be able to provide a single technical description of these commands that could be referenced by other National SDOs. The group agreed to create a baseline draft derived from ETSI TS 102 511 as input using the ITU-T Recommendation template. This was provided in TD-205/WP1.

It was unanimously agreed that the scope of the proposed new Recommendation shall be limited to document only the AT commands in terms of their definitions and actions they perform. The existing text contained in TD-205/WP1 will have to be modified to comply with this agreement.

It was also agreed to send a liaison to ETSI TC HF and TIA TR30.2 informing in them of our new work item. The goal will be to consent a new Recommendation at the next meeting of Study Group 16. Mr Gunnar Hellström volunteered to be the editor of this work. Mr Jones has created a Liaison that can found on page 7 of TD-391R1/PLEN. Q11 reviewed and approved this liaison.

3.3.4. Intellectual Property Statements

The committee was advised on the ITU-T Patent Declaration policy and was asked if the group was aware of any IP related to the work of Question 11. No comments were received at this meeting.

3.3.5. Outgoing Liaison Statements

Two outgoing liaisons were created by Q11 at this meeting.

The first LS in TD-391 (Plen) contains a joint LS with Q26/16 and informs ETSI TC HR and TIA TR30.2 on our decision to define the AT commands to be used as an interface between assistive and mobile devices. 
The second LS is to Study Group 11 (TD-207/WP1) asking them for their assistance as to how V.152 could best control an echo canceller to ‘manually’ return it from its tone disabled state back to its initial state.

3.3.6. Work Programme

3.3.6.1. Future work
	Recommendation
	Editor
	Consent
	Approval
	Comment

	New V.AMAT
	Gunnar Hellström
	2008
	
	AT commands for control of mobile devices by assistive controllers

	New Annex F to V.151
	Herb Wildfeur
	2008
	
	

	
	
	
	
	

	New Annex F to V.151
	Herb Wildfeur
	2008
	
	

	V.152
	Jun Zhang
	2008
	
	Enhancements to V.152. New Annexes/Appendices to be added.

	New V.IP2IP – VxF
	Albrecht Schwartz
	TBD
	
	


3.3.6.2. Future Meetings

No interim meeting is being requested.

3.4. Question 14/16 – Facsimile terminals (Group 3 and Group 4): Specification and Performance Evaluation

Working Party 1/16 addressed Questions 14/16 at this meeting under the temporary chairmanship of Mr Keith Chu (UK). The agenda for these sessions is contained in TD-179 (WP1). The Agenda and work plan for WP1/16 meetings is contained in TD-177 (WP1).

The group adopted the agenda in TD-179 (WP1). The following section describes the results of the work by Q14 for this session of SG16

3.4.1. Documentation

The following documents were considered by Q14 at this meeting:

· Contributions: 179 and 190.
· TD/Gen: 320, 340, 369 and 372.

· TD/WP1: 179

3.4.2. Report of Interim Activities

There were no interim meeting between this and previous Study Group meeting for Q14.

3.4.3. Discussions

3.4.3.1. Incoming Liaison Statements

The following Liaison Reports were considered by Q14:

(GEN) TD-320, 340, 369 and 372

The committee considered but did not create replies to the following incoming liaison statements, which were provided for information

· TD-320 (Gen) is an update from Q16/17 on their decision to initiate work on X.cap to be the ITU-T Recommendation equivalent to the OASIS Common Alerting Protocol (CAP) v1.1. This was considered not to be relevant to the work of Q14/16.

· TD-340 (Gen) is a LS from Q3/16 informing us of a potential error in theT.38 Appendix III call flows. The error is considered minor and was already incorporated by TSB before pre-publishing the text approved in April 2007.

· TD-369 (Gen) is LS from SG 5 and is asking SG 16 to identify the frequency ranges and signal levels used by the different digital technologies and to define limit values for those digital communication system. This type information is beyond the knowledge and scope of Q14/16.

· TD-372 (Gen) from SG2 is a LS on the development of “Guidelines for the content standard of alerts and notifications in disasters and emergencies” This Liaison was reviewed by the group. However it was not apparent as to its relevance to the work of Q14. No action was considered necessary.

3.4.3.2. Echo Canceller and Facsimile Protocols

The committee discussed and reviewed the following contributions:

· Contribution 179 (Nortel, Verizon, and Intelsat) is a request for justification and rationale for development of a mechanism to enable cancellers based on detection of V.21 HDLC flags in V.152 as was agreed at the previous meeting of Study Group 16.

· Contribution 190 (Canada) this contribution expresses concern that possibly the group is premature in defining a particular solution that proposes enabling cancellers based on detection of V.21 HDLC Flags without further evaluation upon the impact to the network and other network equipment.

While the common issue being discussed in these two contributions is related to a n issue with facsimile terminals, Q14/16 addressed the problem in their amendment to T.30 made at the last meeting of SG16. The actual subject of these contributions had no direct bearing on the work of Q14/16 and in the knowledge that Questions 11 and 16 were taking primary consideration of these contributions Q14 deferred consideration to those groups. Please refer to the appropriate sections in the Question 11 and 16 reports for the outcome on these two contributions.

3.4.3.3. Revisions of Existing Facsimile Recommendations

There were no proposals for Revisions of existing facsimile Recommendations at this meeting.

3.4.3.4. Other
An agenda item was added to discuss the future of Question 14 into the next study period. The following opinions were agreed by the group.

· The members felt that given the amount of activity in Question 14 that it would be appropriate to merge Question 14 into Question 11 also with the appropriate title that defines its role with supporting Facsimile terminals and procedures.

3.4.4. Intellectual Property Statements

The committee was advised on the ITU-T Patent Declaration policy and was asked if the group was aware of any IP related to the work of Question 14.

3.4.5. Outgoing Liaison Statements

No outgoing liaisons were created by Q14 at this meeting.

3.4.6. Work Programme

3.4.6.1. Future Work

Question 14 will continue:

· Development and review of T.38, for the improvement of compatibility.

· Development of new item interworking between V.152 and T.38, which will be jointly discussed with Question 11.
	Recommendation
	Editor
	Consent
	Approval
	Comment

	Revised T.38
	TBD
	
	
	Improvement of compatibility. 

	New recommendation on V.152 to T.38 interworking
	TBD
	
	
	Q11 is a lead question on this item.


3.4.6.2. Future Meetings

No interim meetings of Q14 are required.
3.5. Question 15/16 – Circuit multiplication equipment and systems

Question 15/16 was addressed in three sessions, including one joint session with Q.16, Q.17 and Q.18, during the SG 16 meeting under the chairmanship of Mr Yushi Naito (Mitsubishi Electric Corporation, Japan). The group adopted the agenda in TD 180/WP1.

The objectives for this meeting were:

· Advance the work on drafting new Rec. I.733
· Advance the work on drafting revised Rec. G.769
· Advance the discussion on the future of the Question toward next Study Period.
3.5.1. Documentation

The following documents were examined:
· Report: COM16-R.16
· Contribution: COM16-C.124
· TD/PLEN: 364, 367R1, 370;

· TD/GEN: 369
· TD/WP1: 177, 180, 184, 200, 201

3.5.2. Report of Interim Activities

Question 15 held one Rapporteur meeting during the interim period from November 2006 to June 2007. The Q.15 interim report can be found in TD 184/WP1.

E-mail correspondences pertaining to the activities of this group are routinely conducted using the e-mail reflector currently hosted by the ITU. Those wishing to subscribe or unsubscribe to this email reflector should visit the ITU web page at:


http://www.itu.int/ITU-T/com16/edh/subscribe.html
The address for e-mails to be sent to all subscribed Q15 Experts is t05sg16q15@itu.int.
3.5.3. Discussions

3.5.3.1. Incoming Liaison Statements

The meeting considered the following incoming liaison statement:
TD 369/GEN: LS From SG 5 on permissible disturbance levels for frequency ranges of different digital services

The group felt having no expertise to respond to this LS. It was agreed that Q.18 will take lead on this issue.

3.5.3.2. Drafting new Rec. I.733
The group reviewed the latest draft of I.733 in TD 200/WP1, and the updated Living List in TD 201/WP1 and approved the documents.

Contribution C.124 “Confirmation results and proposed modification for Clause 14.1.2.2 of draft Recommendation I.733 (Ver. 7.5)” from Mitsubishi Electric was submitted for discussion. The document proposing the additional texts clarifying the details of relevant Recommendations on physical layer convergence protocol alarms in the clause 14.1.2.2 of existing texts in draft ITU-T Rec. I.733 (Ver. 7.5), and proposing the addition of relevant information to the alarms. The proposal was agreed to be included. The resultant draft text for I.733 will become ver.7.6. The group is expecting to put this draft new recommendation forward for Consent at next SG 16 meeting.

The updated draft Rec. I.733 (Draft_I733_V7.6.doc) can be found at the SG16/WP1 iFTP area at the following URL:
http://ties.itu.int/u/tsg16/sg16/xchange/wp1/Stable_Text/I733/
3.5.3.3. Discussion on the revision of Rec. G.769

No discussion was made at this meeting. Contributions are invited to advance the work.

3.5.3.4. Future of the Question toward next Study Period

The group had already started the discussion on the future of the Question at Warsaw Experts meeting. At this meeting, consensus was made to continue the work of Q.15/16 at next Study period. Merger of Q.15/16 with Q.17/16 was proposed and also agreed. The group reviewed the text of Q.15 together with that of Q.17. Extending the works taking the development of new speech codecs including the wider bandwidth extensions in WP3 into account was generally agreed. The preliminary version of draft text for Q.A2 (continuation of Q.15/16 and Q.17/16) was drafted.

The draft text can be found in TD 218/WP1. Members are requested to review the draft text and give comments through E-mail reflector or submit contributions to planned Experts meeting and/or next SG meeting. The text shall be finalized at next SG meeting.

The group identified the necessity of collaboration with Q.11, Q.14, Q.16, Q.17 and Q.18 to be in the same group. Necessity of continuing collaboration with the group of speech coding questions was also recognized.
3.5.4. Intellectual Property Statements

The group was requested to inform to the Rapporteur if any of the member organization believes to have IPR, or be aware of the existence of other organization’s IPR essential to the Recommendations under the responsibility of Q.15.

None was informed at this meeting

3.5.5. Outgoing Liaison Statements

None was drafted by Q.15 at this meeting

3.5.6. Work Programme

3.5.6.1. Future work

Question 15 will:

· complete the work on new Recommendation I.733 (VAME)

· continue the enhancement of Recommendation G.769 (IP-CME)
· make maintenance of existing DCME Recommendations (G.763, G.766, G.767, G.768)
3.5.6.2. Future Meetings

Q.15 is planning to hold one interim Experts Meeting before the next SG 16 meeting in April 2008. The meeting will be held in Austin, Texas (USA) kindly hosted by Freescale Semiconductor. The meeting will be co-located with those of Q.16, Q.17 and Q.18/16.

3.6. Question 16/16 – Speech enhancement in signal processing network equipment

Question 16/16 was addressed during the SG 16 meeting under the chairmanship of Bob Reeves (BT, UK). The group adopted the agenda in TD 181/WP1.

The objectives for this meeting were:

· To continue the development of new Recommendation G.160 (voice enhancement devices) in preparation for Consent in 2008

· To progress work on revised Recommendation G.168 (2008) (echo cancellers)

· To start development of new Recommendation G.EEC (embedded echo cancellers)

· To progress work on revised Recommendation G.169 (automatic level control devices)
3.6.1. Documentation

The following documents were examined:

· Contributions: COM16-C135, C136, C137, C138, C179, C190, C192, C193, C220, C221, C283

· TD/Plen: 364, 367

· TD/Gen: 369, 392

3.6.2. TD/WP1: 181, 185, 188, 189, 202, 203Report of Interim Activities

Question 16 held one Rapporteur meeting during the interim period from the conclusion of the November 2006 SG 16 meeting until the beginning of the June 2007 SG 16 meeting. The Q16 interim report is shown in TD 185/WP1.
E-mail correspondences pertaining to the activities of this group are routinely conducted using the e-mail reflector currently hosted by the ITU. Those wishing to subscribe or unsubscribe to this email reflector should visit the ITU web page at:


http://www.itu.int/ITU-T/com16/edh/subscribe.html
The address for e-mails to be sent to all subscribed Q16 Experts is t05sg16q16@itu.int.
3.6.3. Discussions

3.6.3.1. Incoming Liaison Statements

TD 369/GEN – Liaison from SG5 on permissible disturbance levels for frequency ranges of different digital services. This liaison was discussed mainly in Question 18 and a reply was generated from Q18 in collaboration with the experts of Q16.
TD 392/GEN – Liaison from the Focus Group on From/In/To Car (FITCAR) Communication on information on network equipment signal processing control. This liaison was discussed mainly in Question 18 and a reply was generated from Q18 in collaboration with the experts of Q16.
3.6.3.2. Recommendation G.168 (2006) (Echo Cancellers)
Contribution C 220 proposed a new test to measure the ability of an echo canceller to transmit DTMF digits on the send path, in the presence of dial tone on the receive path. The proposal for a new test was backed up with experimental data of measurements performed on four different commercial echo cancellers contained in Contribution C 221. The proposal for a new test was agreed and the following test with associated wording was added to G.168:

Test No. 16 – DTMF Transparency in the Presence of Dial Tone (Optional, under study)
This test has the object of verifying that the echo canceller will transmit, without excessive distortions, narrow-band signals (specifically, DTMF digits) applied at Sgen, during the presence of the dial tone which is applied at Rin. The echo canceller’s adaptation is enabled throughout the entire test. The NLP should be enabled.

The method consists of enabling adaptation prior to applying the dial tone. After the dial tone is applied, a DTMF digit sequence is applied at Sgen. The sequence is to continue so at least one DTMF digit is present after the dial tone is terminated.

It was not agreed to insert the text for the structure and requirements as proposed in C.220 because it was felt that more work was needed before this text could be agreed. Contributions are requested on text for the structure and requirements of this new test. The test was made optional because echo cancellers under control of the switch would not be enabled during this phase of the call. Some further observations were as follows:

· The exact nature of the dial tone will differ for different countries/administrations and should therefore be specified by individual operators/administrations.

· Some members felt that the convergence time of 350 ms allowed in C 220 was too short – there was not consensus on this issue.

· The length of the dial tone remaining after the fist DTMF digit in Figure 1 of C 220 was questioned.

· Some members felt that this test should be a subset of an existing test (e.g. Test 3: double-talk). However, it was agreed that at this point in time the test should be separated to emphasize that the test is designed to overcome a specific problem.

Draft 3 of revised ITU-T Rec. G.168 (2008) was available at the end of the meeting in the stable text directory of the WP1/16 informal FTP area at:

http://ties.itu.int/u/tsg16/sg16/xchange/wp1/Stable_Text/G168_2008/
3.6.3.3. Recommendation G.160 (Voice Enhancement Devices)

Contribution C 135 proposed a definition for “enhancement” based on improvement in R-factor (per ITU-T Rec. G.107) provided by a VED. This addresses an open item in the current issues list (see TD 203/WP1). After discussion, this proposal was not agreed. It was pointed out that SG16 is currently waiting for a suitable model to be developed by SG12 that will measure the performance of a VED (specifically the Noise Reduction function) and it may be better to wait for SG12’s response, since a definition of “enhancement” could be based on this measurement. A liaison was sent to SG12 reminding them to keep SG16 updated on the development of a suitable model (see TD 202/WP1). A placeholder for a definition of “Voice Enhancement” was added to G.160 clause 3.11.

Contribution C 136 proposed that the signaling tones test in G.160 adopt the same requirements for signal levels and detection time as per G.168 Test No 8. This proposal was agreed and the specific text contained in the proposal of C 136 was adopted. One member indicated that System 5 has tones of duration 850 ms and therefore a detection time of 1 s may be too long. However, it was agreed to maintain the current proposal of 1 s detection time and contributions are requested on whether this detection time should be reduced.

Contribution C 137 proposed text for test 1.3a of G.160 (V.18 text telephone test). The proposed text was the same as the current text of G.168 test 14, with modifications where appropriate. This proposal was not agreed because it was felt that more work was needed in the following areas:

· Is the minimum set of modems contained in Table 4 of C 137 appropriate for mobile networks? It was agreed to seek the advice of the experts in Q11 to answer this question.

· The diagram of the test set-up needs to be modified to reflect a mobile connection on at least one end. Does the test need to consider mobile-to-mobile or mobile-to-fixed call scenarios, or both?

· The proposed change to the requirement to reflect changes that are “statistically significant” was questioned. It was felt that maybe a simple tolerance would be best stated here.

· Is the test relevant only to test 1.3a or also to test 1.3?

The proponent agreed to reconsider the above issues and re-submit a contribution to the next meeting.

Contributions C138 and C193R1 both provided implementations of IEC 61260 one-octave sub-band filters for use in the AEC Comfort Noise Test. C138 is an Infinite Impulse Response (IIR) design and C193R1 is a Finite Impulse Response (FIR) design. After discussion it was agreed to adopt both designs as examples of filters to use for the optional part of this test. The editor of G.160 drafted new text for an Appendix to G.160 containing details of both filter implementations. This draft text was reviewed and agreed. The draft new Appendix can be found in Annex Q16.A to this report. A note was added to the text of the AEC Comfort Noise Test to refer to the new Appendix for examples of filter implementations conforming to IEC 61260.

Contribution C192 proposed modifications to the AEC Comfort Noise Test to make it easier to perform. The main proposal was to add a timing diagram showing the states of different signals during each step of the test. There was also a proposal to clarify the requirement. All of the proposals in C192 were agreed. After discussion it was decided to enhance the figure further by defining regions. The agreed modified text and figure is given below:

7.3.3
Test 3.2 Comfort Noise Test (level test mandatory, spectral matching optional)

This test is meant to ensure that the AEC is able to provide a comfort noise signal at Sout that matches noise received at Sin. It also tests whether the canceller is able to adjust the level and magnitude spectrum of this comfort noise signal to compensate for changes in the level and in the magnitude spectrum of input noise. Magnitude spectra should be measured for three one-octave sub-bands, having the centre frequencies of 500 Hz, 1000 Hz, and 2000 Hz (IEC 61260 clause 4.4.3, class 0). The steps of this test should be applied in sequence.

NOTE - Examples of one-octave sub-band filters suitable for this test are given in Appendix IV.

A white noise source (provisional), defined in ITU-T Rec. P.501 clause 5.1.2, is applied at Rin. Another white noise source, defined in ITU-T Recommendation P.501 clause 5.1.2, and an internal moving vehicle noise source, defined in ITU-T Recommendation P.800 clause A.1.1.2.2.2, with levels (measured at Sgen) between ‑50 dBm0 and –30 dBm0 are applied at Sgen in sequence. The noise signals should be filtered by an appropriate filter (as per the Adaptation Test) to model the frequency response of the handset. The modified IRS filter according to ITU-T Recommendation P.830 Annex D is recommended for this purpose. This is available as part of the ITU-T Recommendation G.191 Software Tool Library. After filtering, the noise signals should be scaled to the desired level at LSgen, see Figure 7.

The timing relationship of various signals for this test is shown in Fig. 10. The test consists of the application of the following steps in sequence. The steps are associated with different regions in Fig. 10.

1. Apply an internal vehicle noise source at Sgen. Set LSgen to a value between –50 dBm0 and ‑30 dBm0 (Region-1).

2. Set LRin to silence (<–60 dBm0). Measure LSin , denoted as LSin,1 , and the average magnitude spectrum of the noise signal at Sin during the silence period (Region-1).

3. Apply a White noise source at Sgen for 6 s during the silence period. Set LSgen to a value between –50 dBm0 and ‑30 dBm0. There should be an absolute difference of 10 dB compared to the vehicle noise level. This is to verify that the AEC will adapt to changes of noise level. It also reduces the number of test cycles, since two levels are tested during a single test run. (Region-2)
4. Measure LSin , denoted as LSin,2 , and the average magnitude spectrum of the White noise signal at Sin during the silence period (Region-2).

5. Set LRin to –3 dBm0. Measure the average magnitude spectrum at Sout and LSout , denoted as LSout,2 , after 3 s (Region-3).

6. Set LRin to silence (<–60 dBm0) again. Apply the vehicle noise source at Sgen for 6 s during the silence period. Set LSgen to the value used in step 1 (Region-4).

7. Set LRin to –3 dBm0. Measure the average magnitude spectrum at Sout and LSout , denoted as LSout,1 , after 3 s (Region-5).

NOTE ( If a flag is available that forces the injection of comfort noise at Sout, then this flag may optionally be activated in performing steps 5 and 7 above. Activating the flag will ensure that comfort noise is injected continuously without interruption so that the quality of the comfort noise can be more easily measured.


[image: image1]
NOTE - The Sin signal is the sum of the Sgen signal and the acoustic echo resulting from Rin. Hence the level of Sin is higher than the level of Sgen when Rin is not silence.
Fig. 10/G.160 – Signal level timing relationships for the AEC comfort noise test

Requirement

For all values of LSgen, and for ERL =20 dB and echo path delay, (1 ≤ TD ≤ (2 ms, LSout should be within 4.0 dB of LSin, when measured over a 1.4 s window. That is, LSin,2 − 4 dB ( LSout,2 ( LSin,2+ 4 dB and LSin,1 − 4 dB ( LSout,1 ( LSin,1 + 4 dB.

Optional: Additionally, LSout in each of the three sub-bands should be within 6 dB of LSin in the same sub-bands when measured over a 1.4 s window. Moreover, the overall level value and the level values of the sub-bands should hold as long as the noise source at Sgen stays the same, and sequential 1.4 s-measurements should be made over a period of 7 seconds to check this.

NOTE 1 ( Any discontinuous transmission (DTX) feature of the low bit rate codecs should be turned off during this test. This is because the use of white noise as the test signal may cause the DTX feature to operate causing non-linearities in the echo path.

NOTE 2 ( An ERL of 20 dB, an Rin signal of white noise and an Rin signal level of -3 dBm0 have been chosen to exercise the comfort noise feature of the AEC device. These conditions may not represent the scenario that an AEC device will encounter in practice.
Draft 22 of Recommendation G.160 was available at the end of the meeting in the stable text directory of the WP1/16 informal FTP area at:

http://ties.itu.int/u/tsg16/sg16/xchange/wp1/Stable_Text/G160/
The issues list for G.160 was also updated and can be found in TD 203/WP1.
3.6.3.4. Discussion o on the use of V.21 HDLC flags to re-enable echo cancellers in ITU-T Rec. V.152
This topic was discussed during a joint meeting of Questions 11 and 16 chaired by the Rapporteur of Q11, Mr Keith Chu (UK). The joint meeting was convened to address contributions C 179, C 190 and C 283 relating to the agreement to develop an Annex/Appendix to ITU-T Rec. V.152 containing a procedure to re-enable network echo cancellers on detection of V.21 HDLC flags. This agreement is documented in clause 3.3.3.3 of COM16 R16.

The problem concerns the interoperability of V.34 high speed fax with low speed fax modulations (V.17, V.29 and V.27 ter) and occurs when:

· A low speed fax machine calls a V.34 fax machine that answers with ANSam with phase reversals

· There is insufficient bi-directional silence for the network echo cancellers to re-enable

In this case, the call will establish using one of the low speed fax modulations (V.17, V.29 or V.27ter), but the network echo cancellers will remain disabled. The recommended mode of operation as defined in G.168 for this type of call is for the network echo cancellers to remain enabled, with the option to disable the non-linear processor only.

ITU-T Rec. T.30 has been modified to address this issue by inserting a longer silence interval to allow the network echo cancellers to re-enable. However, it was accepted that this change would only impact new facsimile terminals and concern was expressed that the cost of implementing this change would be exorbitant for many manufacturers of fax machines.

The Rapporteur of Q11 stated that the agreement to develop a new Annex/Appendix to V.152 was intended to overcome the concerns regarding the adoption of the change to T.30, and to provide a solution for new equipment moving forward (e.g. gateways). He proposed that the baseline text for this new Annex/Appendix should be taken from Contribution C 283. This proposal was agreed, with the following caveats:

· The status of the echo canceller shown in Figure X.1 needs to be clarified. Specifically, the state goes from “enabled” to “tone-disabled”. It was not clear how this “tone-disabled” state was exited by detection of V.21 HDLC flags, especially if the echo canceller is externally controlled. This is because the “tone-disabled” state is an autonomous state and as far as the switch is concerned the echo canceller is “enabled”.

· Fig X.1 only shows the echo canceller at one end of the call.

Contributions C 179 and C 190 express concern about the decision to re-enable network echo cancellers on detection of V.21 HDLC flags. Both contributions request that the problem is fully quantified and understood before a solution is proposed. Furthermore, the potential impact on other network equipment should be evaluated before agreeing a solution. Contributions are therefore requested to address the above concerns.

It was also noted that problems should only occur when the end-to-end delay exceeds a certain value. Contributions are requested on what this delay value might be.

It was previously agreed that no change should be made to G.168 in respect of this issue (see clause 3.6.3.4 of COM16 R16). The Rapporteur emphasised that this agreement still stands.
3.6.4. Intellectual Property Statements

None at this meeting
3.6.5. Outgoing Liaison Statements

One liaison was sent to SG12 as follows:

TD 202/WP1
- LS to SG 12 on development of an objective test method to measure the performance of noise reduction functions in draft new ITU-T Rec. G.160

3.6.6. Work Programme

3.6.6.1. Future work

The future of Q16 was discussed and it was agreed that the Question should be continued into the new Study Period as a stand-alone Question. The text of the Question was reviewed and was updated by the Rapporteur.
The draft text of the Question can be found in TD 218/WP1. Members are requested to review the draft text and give comments through E-mail reflector or submit contributions to planned Experts meeting and/or next SG meeting. The text shall be finalized at next SG meeting.

The group identified the necessity of collaboration with Q.11, Q.14, Q.15, Q.17 and Q.18 to be in the same group. Necessity of continuing collaboration with the group of speech coding questions was also recognized.
The following table lists the Recommendations currently under development or revision in Q16:

	Recommendation
	Editor
	Consent
	Approval
	Comment

	New G.160
	Dominic Ho
	2008
	
	

	Revised G.168
	Dominic Ho
	2008
	
	

	New G.EEC
	TBD
	2010
	
	An editor is solicited


3.6.6.2. Future Meetings

Q16 is planning to hold one Rapporteur meeting before the next SG 16 meeting in April 2008. The meeting will be held in Austin (USA) from 31 October to 6 November 2007 kindly hosted by Freescale Semiconductor. The meeting will be co-located with those of Q15, 17 and Q18/16. Details of the timing and venue are subject to change. The final decision, once it has been made, will be notified to the experts through email reflector of Q16/16 and WP1/16.

3.7. Question 17/16 – Voice gateway equipment

Question 17/16 was addressed in three sessions, including one joint session with Q.15, Q.16 and Q.18/WP1, during the SG 16 meeting under the chairmanship of Mr Yushi Naito (Mitsubishi Electric Corporation, Japan) as the acting Rapporteur. The group adopted the agenda in TD 182/WP1.

The objectives for this meeting were:

· Progress work on new Recommendation G.IP2IP
· Progress work on revised Recommendation G.799.1/Y.1451.1
· Advance the discussion on the future of the Question toward next Study Period
3.7.1. Documentation

The following documents were examined:
· Report: COM16-R.16
· Contribution: COM16-C.125, 126, 144, 255, 256
· TD/PLEN: 364, 367R1, 370;

· TD/GEN: 369
· TD/WP1: 177, 182, 186, 190, 191

3.7.2. Report of Interim Activities

Question 17 held one Rapporteur meeting during the interim period from November 2006 to June 2007. The Q.17 interim report is shown in TD 186/WP1.

E-mail correspondences pertaining to the activities of this group are routinely conducted using the e-mail reflector currently hosted by the ITU. Those wishing to subscribe or unsubscribe to this email reflector should visit the ITU web page at:


http://www.itu.int/ITU-T/com16/edh/subscribe.html
The address for e-mails to be sent to all subscribed Q17 Experts is t05sg16q17@itu.int.
3.7.3. Discussions

3.7.3.1. Incoming Liaison Statements

The meeting considered the following incoming liaison statement:
TD 369/GEN: LS From SG 5 on permissible disturbance levels for frequency ranges of different digital services

The group felt having no expertise to respond to this LS. It was agreed that Q.18 will take lead on this issue.

3.7.3.2. Confirmation of the editorial works on G.IP2IP up to Warsaw Meeting (TD 190/WP1)

The group reviewed TD 190/WP1 (draft G.IP2IP V.1.6a), reflecting the agreed modifications made at Warsaw Experts Meeting with additional updates of formatting and editorial changes in accordance with the new ITU-T Author’s Guide dated March 2007, and approved it.

3.7.3.3. Additional editorial collections on G.IP2IP (TD 191/WP1, C 126)

TD 191/WP1 proposing the additional editorial changes for draft new ITU-T Recommendation G.IP2IP version 1.6a was submitted by the editor. The proposed changes were agreed upon and to be reflected in next version of draft (Ver. 1.7).

Comments on draft new ITU-T Recommendation G.IP2IP (C 126) was submitted by Cisco Systems, and presented by the editor since no one from Cisco was present at the meeting.

As for the comment on the Scope to support both as edge and interior devices (2.1), it was added the sentence in the Scope to indicate that it was not excluded to be used within or between the provider networks.

Comment on IP-to-IP Gateway Architecture to suggest removing text that implies or explicitly states that the IP-to-IP gateway is an H.248 media gateway (MG) (2.2), section 6.1 was modified to clarify how G.IP2IP gateway fits into NGN architecture. Comment on the companding law configured on the gateway (2.3) was not accepted since the ITU-T accepted practice is that companding law utilized is based on location.

Regarding the comment on Packetization Time to include 30 ms packet size (2.4), no change was agreed to be made since basically the use of packet size equal or less than 20 ms is preferred because of minimizing the degradation of speech quality in case of packet-loss as SG 12 advised, and also current text does not preclude the exceptional use of 30 ms for G.723.1 codec support.

Comment on the Origination of Voiceband Data (2.5), a sentence was added to clause 7.4.1 to cover the clarification requested comment on the need of explanation why the gateway should act as a translator versus a mixer (2.6) no further action was taken since the use cases were already explained in Clause 7.1, 7.2 and 7.3.

As for the comment for the inclusion of media security (2.7), it was basically agreed that the security aspects may be important and contributions were invited. .

3.7.3.4. G.IP2IP Testing (C 125)

Proposal on IP2IP gateway testing (C 125) was submitted by Verizon and discussed. The testing configuration deleting the jitter emulation in IP Network Emulator mainly to evaluate end-to-end user satisfaction was proposed, and agreed to be reflected in draft text (Ver. 1.7) with additional minor modifications.

3.7.3.5. Controlling IP Gateway (C 255, C 144)

Proposal to adopt H.248 Rw profile for controlling an IP-to-IP Voice Gateway (C 255), a refined version of the one originally proposed at last SG meeting, was submitted by Alcatel-Lucent. Inclusion of referencing Q.3303.2 in clause 2, and the modification of texts in clause 6 was proposed, and agreed upon to be included in draft text (Ver. 1.7) with additional minor modifications.

Proposal to align G.IP2IP with NGN architecture (C 144) was submitted by the Nokia Siemens Networks, and discussed. Introduction of interface for the control of the signal processing functions located in G.IP2IP gateway based on H.248 Rw profile defined in Q.3303.2 was proposed, and agreed to be included in draft text (Ver. 1.7) with additional minor modifications.

3.7.3.6. RTCP XR support (C 256)

Proposal to support RTCP XR for characterization and reporting of voice metrics in G.IP2IP (C 256), a refined version of the one originally proposed at last SG meeting, was also submitted by Alcatel-Lucent. After the ad hoc group discussion based on C 256, it was agreed to include text in sub-clauses 11.1, 11.1.1 and 11.1.2 (Ver. 1.7).
3.7.3.7. Stable text for G.IP2IP

The latest version of the draft new Rec. G.IP2IP (Ver. 1.7), reflecting all the modifications agreed and reported in sub-clauses 3.7.3.3 to 3.7.3.6 above can be found at the SG16/WP1 iFTP area at the following URL:
http://ties.itu.int/u/tsg16/sg16/xchange/wp1/Stable_Text/GIP2IP/
3.7.3.8. Revision of G.799.1

No contribution was submitted on the revision of G.799.1, and no progress was made on this issue.

3.7.3.9. Future of the Question toward next Study Period
The group had already started the discussion on the future of the Question at Warsaw Experts meeting. At this meeting, consensus was made to continue the work of Q.17/16 at next Study period. Merger of Q.17/16 with Q.15/16 was proposed and also agreed. The group reviewed the text of Q.17 together with that of Q.15. Extending the works taking the development of new speech codecs including the wider bandwidth extensions in WP3 into account was generally agreed. The preliminary version of draft text for Q.A2 (continuation of Q.15/16 and Q.17/16) was drafted.

The draft text can be found in TD 218/WP1. Members are requested to review the draft text and give comments through E-mail reflector or submit contributions to planned Experts meeting and next SG meeting. The text shall be finalized at next SG meeting.

The group identified the necessity of collaboration with the continuation of Q.11, Q.14, Q.15, Q.16 and Q.18 to be in the same group. Necessity of continuing collaboration with the group of speech coding questions was also recognized..

3.7.3.10. Rapporteurship

Volunteer for Q.17/16 Rapporteurship was solicited since the Rapporteurship is open.

3.7.4. Intellectual Property Statements

The group was requested to inform to the Rapporteur if any of the member organization believes to have IPR, or be aware of the existence of other organization’s IPR essential to the Recommendation under the responsibility of Q.17.

None was informed at this meeting

3.7.5. Outgoing Liaison Statements

None was drafted by Q.17 at this meeting.

3.7.6. Work Programme

3.7.6.1. Future work

Question 17 will:

· complete the work on new Recommendation G.IP2IP
· continue the work on revised Recommendation G.799.1
3.7.6.2. Future Meetings

Q.17 is planning to hold one interim Experts Meeting before the next SG 16 meeting in April 2008. The meeting will be held in Austin, Texas (USA) kindly hosted by Freescale Semiconductor. The meeting will be co-located with those of Q.15, Q.16 and Q.18/16.

3.8. Question 18/16 – Interaction aspects of signal processing network equipment

Question 18/16 was addressed in four sessions during the SG 16 meeting under the chairmanship of Harald Kullmann (Deutsche Telekom, Germany). The group adopted the agenda in TD 183/WP1.

The objectives for this meeting were:

· To progress work on revised Recommendation G.161 "Interaction aspects of signal processing network equipment" in preparation for the Consent date in 2008.

· To progress work on new Recommendation G.UCPSPNE in preparation for Consent date in 2008.

· To progress work on new Recommendation G.mdcspne “Mechanism for dynamic coordination of SPNE” in preparation for the Consent date in 2008.

· To progress work on new Recommendation G.spne “Signal Processing Network Equipment” in preparation for the Consent date in 2008.

3.8.1. Documentation

The following documents were examined:

· Contributions: COM 16-143, 191, 194, 195
· TD/Plen: 364, 367
· TD/Gen: 303, 315, 319, 347, 357, 364, 369, 392
· TD/WP1: 177, 183, 187, 192, 193, 194, 199
3.8.2. Report of Interim Activities

Question 18 held one Rapporteur meeting during the interim period from the conclusion of the November 2007 SG 16 meeting until the beginning of the June 2007 SG 16 meeting. The Q.18 interim report is shown in TD 187/WP1.
E-mail correspondences pertaining to the activities of this group are routinely conducted using the e-mail reflector currently hosted by the ITU. Those wishing to subscribe or unsubscribe to this email reflector should visit the ITU web page at:

http://www.itu.int/ITU-T/com16/edh/subscribe.html
The address for e-mails to be sent to all subscribed Q18 Experts is t05sg16q18@itu.int.
3.8.3. Discussions

3.8.3.1. Incoming Liaison Statements

	Doc. Number
	Title
	Source

	TD 319 (GEN/16)
	LS on Tutorial on conformance and interoperability testing (CIT) 
	SG 17

	TD 347 (GEN/16)
	LS on establishment of a JCA on conformance and interoperability testing (JCA CIT) 
	SG 17

	TD 357 (GEN/16)
	Reply LS on the Q.115.0 discovered error (COM 16-LS-146) 
	SG 11

	TD 364 (GEN/16)
	LS on NGN/Satellite Workshop and Meeting of the ICG-SAT
	SG 13

	TD 369 A1+A2 (GEN/16)
	LS on permissible disturbance levels for frequency ranges of different signal services
	SG 5

	TD 315 (GEN/16)
	LS response on NGN terminology 
	SG 17

	TD 392 (GEN/16)
	LS on information on network equipment signal processing control
	FG FITCAR

	TD 303 (GEN/16)
	Reply LS on signal level definition in transcoding specifications
	SG 12


3.8.3.2. Summary of Results and Agreements
· COM 16-R 11 with regard to the work in the last SG 16 meeting in November 2007 and TD 187 (WP 1/16) regarding the interim Question meeting in Warsaw, Poland, 11-17 April 2007 were presented and discussed. The reports were agreed.

· The documents TD 319 (GEN/16) and TD 347 (GEN/16) on “Conformance and Interoperability Testing” were presented for information and discussion. These documents were considered as basic information for conformance and interoperability testing and especially in Q18/16 for the development of Recommendation G.115.x, G.mdcspne and G.UCPSPNE related to Control Logic and the study of interaction aspects and the assurance of the consistency of Recommendations developed in the area of SPNE.

· TD 303 (GEN/16) “Reply LS on signal level definition in transcoding specifications” from SG 12 was presented and discussed. SG 12 gives the information that the work on Signal level definition and measurement methodology will progress in the context of teleconferencing. During the meeting it was also noted that currently SPNE do not contain any wideband speech codecs. No action was required or taken at this meeting. Contributions on this topic are requested.

· TD 315 (GEN/16) “LS response on NGN terminology” from SG 17 was presented and discussed. It provides information in addition to Recommendation Y.2091 (Terms and Definitions for Next Generation Networks) about security definitions provided by SG17. It was agreed to use such terminologies also for the future development of terminologies of SPNE related Recommendations.

· TD 364 (GEN/16) “LS on NGN/Satellite Workshop and Meeting of the ICG-SAT” from SG13 was presented and discussed. No action was required or taken at this meeting.

· TD 369 A1+A2 (GEN/16) “LS on permissible disturbance levels for frequency ranges of different signal services” from SG5 was presented and discussed. Because during this meeting it was not possible to get further information about this issue from the initiator it was agreed to send a LS to SG 5 asking for further information and to give information about signal levels and frequency ranges of signal processing/multimedia equipment.

· TD 357 (GEN/16) “Reply LS on the Q.115.0 discovered error (COM 16-LS-146)” informs that SG11 took immediate action with regard to the Q.115.0 error and issued a correction to Recommendation Q.115.0. No action was required or taken at this meeting. During this meeting a Liaison Statement about the transfer of the Recommendation Q.115.0 from SG11 to SG16 was drafted and sent out.
· TD 392 (GEN/16) “LS on information on network equipment signal processing control” informs that the FG FITCAR seeks information about possibilities to control or switch off signal processing in networks by the hands-free terminal. It was agreed to send a LS back to the FG FITCAR about how the coordination of signal processing functions between the hands-free terminal and the networks can be achieved and the current status of the relevant Recommendations.

· COM 16 – C 143 was presented and discussed and it was agreed to add the following text:
in Clause 7.3.1.2 Bearer Interface: If the user plane and the control plane are on the same bearer, i.e. control signalling is embedded (e.g. Channel associated Signalling in time slot 16 of an E1) then the bearer interface must be able to extract/insert the control signalling on behalf of the control interface.

· TD 192 (WP1/16) “Updated draft of new ITU-T Rec. G.UCPSPNE “SPNE mechanisms/auxiliary functions” from the Editor was presented and discussed and all modifications were agreed. It was also agreed to add “optional” in section “7.3.1.3 Linear Conversion (Coder/Decoder)” and to add that the “L Box” is optional.

The text of G.UCPSPNE is available on the ITU IFA, at:
http://ties.itu.int/u/tsg16/sg16/xchange/wp1/Stable_Text/GUCPSPNE/
· COM 16 – C 191 on “Coordination Rules of VE-SPFs/SPDs” was presented and discussed and it was agreed to add the preferred locations for AEC, ALC, EC, NR and FB-ALC and the example Figures in clause 6 (Coordination Rules) of G.MDCSPNE.

· COM 16 – C 194 on “Capability List Initiation and Response” was presented and discussed and it was agreed that the proponent will provide additional information at the next meeting of Q.18/16.

· COM 16 – C 195 on “Format and structure for capability list implementation” was presented and discussed and it was agreed to replace the content of Appendix I of G.MDCSPNE by that shown in Section “Capability List Realization” of this contribution and to change Appendix I to Annex A of G.MDCSPNE.

The text of G.mdcspne is available on the ITU IFA, at: http://ties.itu.int/u/tsg16/sg16/xchange/wp1/Stable_Text/gMDCSPNE/ and the Issues List of G.mdcspne in the stable text directory of WP 1/16: http://ties.itu.int/u/tsg16/sg16/xchange/wp1/q18/IssuesList_Gmdcspne/
· TD 193 (WP 1/16) “Draft revised Recommendation G.161”, Version 3.3 and the Living List of G.161 were presented and discussed. Contributions are requested.

The text is available in the stable text directory of WP 1/16: http://ties.itu.int/u/tsg16/sg16/xchange/wp1/Stable_Text/G161_2007/ . The Living List of Recommendation G.161 is available on the ITU IFA, at: http://ties.itu.int/u/tsg16/sg16/xchange/wp1/q18/LivingList_G161/
· TD 194 (WP 1/16) “Draft new ITU-T Recommendation G.SPNE “Signal processing network equipment”, Version 2.0 was presented and discussed. Contributions are requested.

The text is available in the stable text directory of WP 1/16: http://ties.itu.int/u/tsg16/sg16/xchange/wp1/Stable_Text/G161_2007/ .

· The topic Work Programme of Q18 (contained in TD 367 (PLEN/16)) and the text of Question 18 were presented and revised for future work and the next Study Period (revised text of Q18 see TD 218/WP1)
3.8.4. Intellectual Property Statements

None at this meeting
3.8.5. Outgoing Liaison Statements

Three Liaison Statements to the Focus Group FITCAR, SG 5 andSG11 were prepared at this meeting (for details, see section 4).

3.8.6. Work Programme

3.8.6.1. Future work
	Recommendation
	Editor
	Consent
	Approval
	Comment

	Revised Rec. G.161
	Mr Harald Kullmann
	2008-04
	
	Interaction aspects of signal processing network equipment

	New Rec. G.UCPSPNE
	Mr Peter Goldstein
	2008-04
	
	SPNE mechanisms/auxiliary functions

	New Rec. G.mdcspne
	Mr Dominic Ho
	2008-04
	
	Mechanism for Dynamic Coordination of Voice Enhancement SPNE

	New Rec. G.SPNE
	Mr Harald Kullmann
	2008-04
	
	Terms, information and requirements for Signal Processing Network Equipment (SPNE)


3.8.6.2. Future Meetings

Q18 is planning to hold one Rapporteur meeting before the next SG 16 meeting in April 2008. The meeting will be held in Austin, Texas (USA) kindly hosted by Freescale Semiconductor. The meeting will be co-located with those of Q15, Q16 and Q17. Details of the timing and venue are subject to change, final decision, once it has been made will be notified to the experts through email reflector of Q18/16 and WP1/16.
4. Summary of Liaison Activity

The following is a summary of the outgoing Liaison Statements prepared by Working Party 1/16. The full text of these Liaison Statements is contained in TD 405R1/PLEN.

	Title
	Destination
	Purpose
	Source

	TD 391/PLEN - LS (Jointly with Q26/16) to ETSI TC HF and TIA TR30.2 informing tthem of Q11’s decision to create a new Reccomendation that will define AT commands to used for the control of mobile devices by Assistive devices.
	ETSI TC HF
TIA TR30.2
	Info.
	Rapporteurs Q11/16 &
 Q26/16

	LS to SG 12 on development of an objective test method to measure the performance of noise reduction functions in draft new ITU-T Rec. G.160
	SG12
	Action
	Rapporteur Q.16/16 

	Reply LS to FG FITCAR on information on network equipment signal processing control
	Focus Group On "From/In/To Car Communication"
	Action
	Rapporteur Q.18

	Reply LS on permissible disturbance levels for frequency ranges of different digital services
	SG5
	Action
	Rapporteur Q.18

	LS on “Transferring Rec. Q.115.0 from SG11 to SG16”
	SG11
	Action
	Rapporteur Q.18


TD 207/WP1, a LS drafted by Q.11, was not sent out to SG11 since the relevant work had already been transferred to Q.18/16. Q.18/16 is requested to take this internal request from Q.11 conveyed in TD 207/WP1 into account at their future meetings.

5. Workplan

The updated work programme for Recommendations that are the responsibility of WP 1/16 is published on the SG 16 web page. The following summarizes the current active work items in WP 1/16. The updated list of planned new or revised texts for approval and consent can be found in TD 408/PLEN.
	Recommendations
	Editor
	Consent/Approval
	Comment

	V.150.2
	Keith Chu
	TBD
	Enhancements to V.150.1. 

	V.151
	Herb Wildfeuer
	2008-04
	Enhancements to Text over IP. 

	V.152
	Jun Zhang
	2008-04
	Enhancements to V.152. New Annexes / Appendices to be added.

	V.IP2IP-VxF
	Albrecht Schwartz
	TBD
	V.152 to T.38 peering, in coordination with Q14/16.

	V.AMAT
	Gunnar Hellström
	2008-04
	AT commands for control of mobile devices by assistive controllers

	Revised T.38
	TBD
	
	Improvement of compatibility. Add change from Appendix I of this report

	New Rec. I.733
	Yushi Naito
	2008-04
	Stable text (V.7.5) in iFTP area

	Revised G. 769
	Yushi Naito
	2009
	Enhancement for IP-to-IP CME, etc.

	G.160 (ex G.ved)
	Dominic Ho
	2008-04
	Stable text (draft 22) 

	Revised G.168
	Dominic Ho
	2008-04
	Stable text (draft 3) 

	G.169
	TBD
	2009
	

	G.EEC
	TBD
	2010
	

	G.IP2IP
	Robert Born
	2009
	Stable text (V.1.7) in iFTP area

	Revised G.799.1
	Robert Born
	2009
	

	G.161 (V3)
	Harald Kullmann
	2008-04
	Interaction aspects of signal processing network equipment

	G.UCPSPNE
	Peter Goldstein
	2008-04
	SPNE mechanisms/auxiliary functions

	G.mdcspne
	Dominic Ho
	2008-04
	Mechanism for Dynamic Coordination of Voice Enhancement SPNE

	G.SPNE
	TBD
	2008-048
	Terms and definitions of Signal Processing Network Equipment (SPNE)


6. Summary of Interim Rapporteur Meetings

The following is a summary of the interim Rapporteur meetings proposed by Working Party 1/16.

Question 11/16
No interim meeting is being requested by Q11/16

However, TIA TR-30.1 will also meet on the following dates to help progress the work on V.150.1 Version 2, V.152, V.151 and V.IP2IP-VxF. The subject matter experts of Q.11/16 and Q.26/16 are invited to contribute to the technical discussions at these meetings.
	Tentative Dates
	Tentative Place

	Week of 20 August 2007
	Arlington, VA, USA

	Week of 3 December 2007
	Lake Buena Vista, FL

	Feb/Mar 2008
	TBD


Question 14/16
No interim meetings of Q14 are required.
Question 15/16

	Tentative Dates
	Tentative Host/Place
	Question
	Detailed agenda items

	31 October – 6 November
	Austin/USA

Freescale Semiconductor
	Q.15/16
	· Progress the drafting of I.733
· Progress the work to enhance G.769
· Progress the discussion on future of the question


Note: The details of the timing and venue are subjects to change, and a final decision, once it has made, will be notified to the experts through e-mail reflectors of Q.15/16 and WP1/16.

Question 16/16
	Tentative Dates
	Tentative Host/Place
	Question
	Detailed agenda items

	31 October – 6 November
	Austin/USA

Freescale Semiconductor
	Q.16/16
	Progress G.160 and G.168 in preparation for consent in 2008. Start work on new G.EEC
Discussion on the future of the Question


Note: The details of the timing and venue are subjects to change, and a final decision, once it has made, will be notified to the experts through e-mail reflectors of Q.16/16 and WP1/16.

Question 17/16
	Tentative Dates
	Tentative Host/Place
	Question
	Detailed agenda items

	31 October – 6 November
	Austin/USA

Freescale Semiconductor
	Q.17/16
	· Progress the work on drafting new Recommendation G.IP2IP
· Progress the work on revising Recommendation G.799.1
· Progress the discussion on future of the question


Note: The details of the timing and venue are subjects to change, and a final decision, once it has made, will be notified to the experts through e-mail reflectors of Q.17/16 and WP1/16.

Question 18/16
	Tentative Dates
	Tentative Host/Place
	Question
	Detailed agenda items

	31 October – 6 November
	Austin/USA

Freescale Semiconductor
	Q.18/16
	· Progress the work on revised G.161,

· Progress the work on G.ucpspne,
· Progress the work on G.mdcspne and
· Progress the work on G.spne

· Progress the discussion on future of the question


Note: The details of the timing and venue are subjects to change, and a final decision, once it has made, will be notified to the experts through e-mail reflectors of Q.18/16 and WP1/16.
_________________














 





 
 
 
 
 
 
 




 





 
 
 
  






 
 
 
 




Annex Q16.A
Proposed draft text for new Appendix IV to G.160

One-Octave Filters for the AEC Comfort Noise Test

(This appendix does not form an integral part of this Recommendation)

IV.1 
Introduction

The measure of spectral matching in the AEC comfort noise test utilizes three one-octave filters designed in accordance to IEC61260. The centre frequencies (fm) of the three filters are at 500 Hz, 1000 Hz and 2000 Hz. The lower band-edge frequencies (fL) and the upper band-edge frequencies (fU) of them are shown in Table IV.I. The attenuation characteristics of the filters are required to satisfy the class 0 characteristics of IEC61260. Table IV.I gives the class 0 attenuation characteristics, and Fig. IV.1 illustrates the characteristics in a pictorial form.

This appendix provides two possible realizations of the three one-octave filters. Both realizations satisfy the required characteristics. One realization is infinite impulse response (IIR), and the other is finite impulse response (FIR).

Table IV.1 – Lower and upper band-edge frequencies of the sub-band filters

	fm (Hz)
	fL (Hz) = fm /
[image: image2.wmf]2


	fU (Hz) = fm (
[image: image3.wmf]2



	500
	353.5534
	707.1068

	1000
	707.1068
	1414.2136

	2000
	1414.2136
	2828.4271


Table IV.II – Attenuation characteristics of the Class 0 sub-band filters from IEC 61260

	Normalized Freq. 
f / fm
	Min; Max Attenuation Limits (dB)
	Normalized Freq. 
f / fm
	Min; Max Attenuation Limits (dB)

	20
	-0.15 ; +0.15
	2(1/2
	+2.3 ; +4.5

	2(1/8
	-0.15 ; +0.2
	2(1
	+18.0 ; +(

	2(1/4
	-0.15 ; +0.4
	2(2
	+42.5 ; +(

	2(3/8
	-0.15 ; +1.1
	2(3
	+62 ; +(

	< 2+1/2
	-0.15 ; +4.5
	( 2+4
	+75 ; +(

	> 2−1/2
	-0.15 ; +4.5
	( 2−4
	+75 ; +(



[image: image4]
Figure IV.2 – Specification of the class 0 attenuation characteristics for the octave-band filters

IV.2 
IIR Realization

The IIR realizations of the one-octave filters are Butterworth filters. The orders of the Butterworth filters are 10. They are specified in the z-transfer function form as shown below. Conversion to difference equations is needed before applying them in time domain.
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The attenuation characteristics of the filters are given in Tables IV.3 – Table IV.5 respectively.

Table IV.3 – Attenuation Characteristics of the filter centered at 500 Hz

	Frequency
	Attenuation

	f0 = 500 Hz
	0 dB

	
[image: image8.wmf]8

1

2

±

f0 = 545.3 Hz, 458.5 Hz
	0 dB

	
[image: image9.wmf]4

1

2

±

f0 = 594.6 Hz, 420.4 Hz
	0 dB
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3

2

±

f0 = 648.4 Hz, 385.6 Hz
	0.1 dB, 0.4 dB
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1

2

±

f0 = 707.1 Hz, 353.6 Hz
	2.1 dB, 4.2 dB
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2

±

f0 = 1000 Hz, 250 Hz
	33.1 dB, 34.2 dB
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2

±

f0 = 2000 Hz, 125 Hz
	81.3 dB, 73.1 dB
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2

±

f0 = 4000 Hz, 62.5 Hz
	288.4 dB, 108.2 dB
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2

-

f0 = 31.3 Hz
	145.4 dB


Table IV.4 – Attenuation Characteristics of the Filter Centered at 1000 Hz

	Frequency
	Attenuation

	f0 = 1000 Hz
	0 dB
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1

2

±

f0 = 1090.5 Hz, 917 Hz
	0 dB
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1

2

±

f0 = 1189.2 Hz, 840.9 Hz
	0 dB
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3

2

±

f0 = 1296.8 Hz, 771.1 Hz
	0.1 dB, 0.4 dB
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1

2

±

f0 = 1414.2 Hz, 707.1 Hz
	2.1 dB, 4.1 dB
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2

±

f0 = 2000 Hz, 500 Hz
	38.6 dB, 31.9 dB
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2

±

f0 = 4000 Hz, 250 Hz
	297.7 dB, 72.4 dB
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2

-

f0 = 125 Hz
	104.3 dB
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2

-

f0 = 62.5 Hz
	137.8 dB


Table IV.5 – Attenuation Characteristics of the Filter Centered at 2000 Hz

	Frequency
	Attenuation

	f0 = 2000 Hz
	0 dB
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1

2

±

f0 = 2181 Hz, 1834 Hz
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IV.3 
FIR Realization

The coefficients of the FIR realization of the three one-octave filters are tabulated in Tables IV.6 – IV.8. The lengths of the three filters, starting from the lowest sub-band filter, are 160, 80 and 40. The magnitude responses of the filters are shown in Fig. IV.2.

Table IV.6 – Filter Coefficients for the One-Octave Sub-Band Filter Centered at 500 Hz, Dividing Coefficients by 215 Needed to Obtain Unity Gain in Passband

	h 0,159
	0
	h 20,139
	2
	h 40,119
	12
	h 60,99
	-15

	h 1,158
	0
	h 21,138
	4
	h 41,118
	46
	h 61,98
	41

	h 2,157
	0
	h 22,137
	3
	h 42,117
	82
	h 62,97
	215

	h 3,156
	0
	h 23,136
	-3
	h 43,116
	102
	h 63,96
	474

	h 4,155
	0
	h 24,135
	-14
	h 44,115
	88
	h 64,95
	744

	h 5,154
	-1
	h 25,134
	-28
	h 45,114
	31
	h 65,94
	920

	h 6,153
	-1
	h 26,133
	-41
	h 46,113
	-65
	h 66,93
	903

	h 7,152
	0
	h 27,132
	-49
	h 47,112
	-184
	h 67,92
	625

	h 8,151
	1
	h 28,131
	-46
	h 48,111
	-295
	h 68,91
	82

	h 9,150
	2
	h 29,130
	-32
	h 49,110
	-367
	h 69,90
	-656

	h 10,149
	4
	h 30,129
	-6
	h 50,109
	-372
	h 70,89
	-1449

	h 11,148
	5
	h 31,128
	26
	h 51,108
	-300
	h 71,88
	-2115

	h 12,147
	6
	h 32,127
	56
	h 52,107
	-163
	h 72,87
	-2475

	h 13,146
	5
	h 33,126
	77
	h 53,106
	9
	h 73,86
	-2396

	h 14,145
	3
	h 34,125
	82
	h 54,105
	170
	h 74,85
	-1836

	h 15,144
	0
	h 35,124
	69
	h 55,104
	278
	h 75,84
	-857

	h 16,143
	-3
	h 36,123
	45
	h 56,103
	306
	h 76,83
	373

	h 17,142
	-4
	h 37,122
	17
	h 57,102
	251
	h 77,82
	1620

	h 18,141
	-4
	h 38,121
	-3
	h 58,101
	143
	h 78,81
	2632

	h 19,140
	-1
	h 39,120
	-6
	h 59,100
	34
	h 79,80
	3198


Table IV.7 – Filter Coefficients for the One-Octave Sub-Band Filter Centered at 1000 Hz, Dividing Coefficients by 215 Needed to Obtain Unity Gain in Passband

	h 0
	0
	h 20
	25
	h 40
	6397
	h 60
	-12

	h 1
	0
	h 21
	164
	h 41
	3241
	h 61
	34

	h 2
	-1
	h 22
	176
	h 42
	-1714
	h 62
	139

	h 3
	-1
	h 23
	-131
	h 43
	-4792
	h 63
	153

	h 4
	1
	h 24
	-591
	h 44
	-4230
	h 64
	52

	h 5
	8
	h 25
	-744
	h 45
	-1312
	h 65
	-63

	h 6
	12
	h 26
	-326
	h 46
	1250
	h 66
	-97

	h 7
	6
	h 27
	340
	h 47
	1840
	h 67
	-56

	h 8
	-5
	h 28
	612
	h 48
	948
	h 68
	-6

	h 9
	-8
	h 29
	286
	h 49
	81
	h 69
	8

	h 10
	4
	h 30
	-30
	h 50
	69
	h 70
	-3

	h 11
	6
	h 31
	429
	h 51
	502
	h 71
	-8

	h 12
	-28
	h 32
	1487
	h 52
	557
	h 72
	0

	h 13
	-82
	h 33
	1806
	h 53
	17
	h 73
	10

	h 14
	-92
	h 34
	164
	h 54
	-601
	h 74
	11

	h 15
	-12
	h 35
	-2898
	h 55
	-734
	h 75
	4

	h 16
	112
	h 36
	-4950
	h 56
	-368
	h 76
	-1

	h 17
	163
	h 37
	-3671
	h 57
	63
	h 77
	-1

	h 18
	90
	h 38
	746
	h 58
	204
	h 78
	0

	h 19
	-6
	h 39
	5265
	h 59
	92
	h 79
	0


Table IV.8 – Filter Coefficients for the One-Octave Sub-Band Filter Centered at 2000 Hz, Dividing Coefficients by 215 Needed to Obtain Unity Gain in Passband

	h 0
	0
	h 10
	49
	h 20
	12793
	h 30
	-23

	h 1
	-2
	h 11
	353
	h 21
	-3428
	h 31
	278

	h 2
	2
	h 12
	-1181
	h 22
	-8461
	h 32
	103

	h 3
	24
	h 13
	-652
	h 23
	2501
	h 33
	-194

	h 4
	-11
	h 14
	1223
	h 24
	1897
	h 34
	-12

	h 5
	7
	h 15
	-60
	h 25
	138
	h 35
	-6

	h 6
	-55
	h 16
	2974
	h 26
	1114
	h 36
	0

	h 7
	-185
	h 17
	327
	h 27
	-1201
	h 37
	21

	h 8
	224
	h 18
	-9899
	h 28
	-736
	h 38
	-1

	h 9
	179
	h 19
	1493
	h 29
	407
	h 39
	-1



[image: image32]
Fig. IV.2 – Magnitude responses of the three one-octave sub-band filters, the filter lengths of the three subband filters, starting from the first octave filter, are 160, 80 and 40.
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