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Executive summary

The MTSI SWG ad-hoc on ECN was held in Kista, Sweden for 1 day (6th October, 2009) and 16 persons attended the ad-hoc. Only one topic was discussed during the meeting: Vocoder Rate Adaptation for LTE (LTEimp-Vocoder). In total, 10 contributions were discussed during the meeting.
The ad-hoc was very useful and quite good progress was made on the CR to introduce ECN in TS26.114. There are still a number of open issues to resolve and the output CR, which was drafted during the ad-hoc and can be found in S4-AHM176, contains many FFS on a detailed level.

1.
Opening of the meeting

The SA4 MTSI SWG Interim Chairman, Mr. Tomas Frankkila, opened the MTSI ad-hoc meeting. Tomas was also appointed to the secretary for this meeting.
The Interim Chairman made the following call for IPRs, and asked ETSI members to check the latest version of ETSI's IPR policy available on the web server.
The attention of the delegates to the meeting of this Technical Specification Group was drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of.

The delegates were asked to take note that they were thereby invited:

· to investigate whether their organization or any other organization owns IPRs which were, or were likely to become Essential in respect of the work of 3GPP.

· to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Information Statement and the Licensing declaration forms. (http://www.etsi.org/WebSite/document/Legal/IPRforms.doc.)
2.
Approval of the agenda and registration of documents
S4-AHM163R1 Proposed meeting agenda for MTSI SWG ad-hoc on ECN, from the SA4 MTSI SWG Interim Chairman, was approved. It was noted that Tdocs S4-AHM164 to S4-AHM166 were withdrawn.
3.
Reports and liaisons from other groups
No incoming LSs.
Ericsson informed the group that an updated version of the Internet Draft “Explicit Congestion Notification (ECN) for RTP over UDP” had been submitted to the IETF AVT e-mail list on Friday October 2. The I-D can be found on http://www.ietf.org/id/draft-westerlund-avt-ecn-for-rtp-01.txt.
4.
Vocoder Rate Adaptation for LTE (LTEimp-Vocoder)

4.1.
WID
S4-AHM170 WID for Vocoder Rate Adaptation, from the SA4 MTSI SWG Interim Chairman, was presented.
AT&T wanted us to verify that TS 26.114 is the specification that should be updated. This was confirmed. AT&T also highlighted that the supporters of this WID are the same as for the RAN2 WID.

Conclusion: The contribution was noted.

4.2
Discussion on the technical solution(s)

S4-AHM169 Addressing Concerns about ECN for Codec Rate Adaptation, from Telefon AB LM Ericsson, ST Ericsson (France) SAS, was presented by Mr Reiner Ludwig.
Qualcomm asked for clarifications about the initiation phase, failure detection and fall-back. Ericsson clarified that the proposal was that the client will mark all transmitted IP packets with ECT(0) (‘10’), i.e. there would be no initiation (probing) phase. If the receiver detects non-ECT (‘00’) then this is an indication of failure and this should lead to a SIP/SDP re-negotiation to disable ECN. Qualcomm raised the point that it should not necessarily require SDP renegotiation to disable ECN.  The end-points could also stop ECT-marking packets.
Qualcomm asked whether it would be safe to assume that all 3GPP networks behave well. Ericsson responded that it is very unlikely that 3GPP networks would misbehave but in Ericsson’s view the ECN Summary Reports are needed for inter-working with non-3GPP networks.

Nokia expressed concerns about the RTCP overhead caused by the ECN feedback. Ericsson clarified that the proposal was to send only the ECN Summary Reports which adds only 24 bytes every 5 seconds. Nokia were still concerned about the overhead as the whole RTCP packets will add more overhead and stated that RTCP is turned off by default. Ericsson clarified that the RTCP overhead is anyway used. Ericsson claimed that there is a difference between PSC (TS 26.235/26.236) and MMTel. According to Ericsson, in PSC, it is recommended to disable RTCP (by setting the bandwidth to zero) while for MMTel it is recommended to enable RTCP (even though it is still allowed to set the bandwidth to zero). Nokia did not agree, in their understanding also MMtel allows to disable the RTCP for active sessions, and enable it only while on hold. Still, Nokia did not agree that ECN feedback reports should be mandated. Ericsson wants to use ECN Summary Reports to solve interoperability with non-3GPP clients. Qualcomm commented that an alternative method to solve interoperability with non-3GPP networks/clients is described in S4-AHM171, i.e. by using GWs instead of solving interoperability in the clients. Nokia claimed that interoperability with non-3GPP is out-of-scope in release 9. AT&T asked how Nokia came to that conclusion. Nokia responded that they are not against a solution for interoperability, but in release 9, RAN2 has defined ECN only for E-UTRAN access so there are no complete end-to-end inter-RAT descriptions even for 3GPP access. Also, there are no release 9 requirements that ECN should be supported from E-UTRAN to other accesses.
Nokia questioned why the client will fail if it doesn’t receive any ECN Summary Reports. Ericsson clarified that it is the sender’s responsibility to verify that ECN works to the other end-point. Marking IP packets with ECT is also a promise that the client will back-off, if congestion occurs. Nokia commented that the non-3GPP client should be specified and implemented so that it switches ECN off in case it encounters an error situation where it does not receive ECN summary reports.
Qualcomm asked whether one could not use the in-band CMR for the adaptation. Ericsson clarified that the clients are not allowed to send in-band CMR. However, MGWs are allowed to use the in-band CMR bits. This is how it was decided in IETF when the AMR payload format was created (RFC4867). Ericsson further clarified that the reason for this decision is that IETF has a different RTP model where the receiver reports performance metrics and it is the sender’s responsibility to decide if and how to adapt.
Nokia asked what would happen if several different media were multiplexed on the same IP flow. Ericsson responded that this should not make any difference since ECN is enabled per RTP stream. Nokia further asked if there would not be any problems for intermediate nodes when some packets are marked with ECT and some with non-ECT. Ericsson responded that this should not matter since the intermediate nodes must first check for ECT before marking packets with ECN-CE.
Nokia asked whether it would be sufficient to just do the RTCP reporting in the beginning of the call and then not for mid-call. Ericsson answered that the continuous reporting is needed for their proposed interoperability solution. Qualcomm commented that we are trying to solve the end-to-end problem even though the operator does not have full control over the whole path. Hence without an interworking gateway in the path, ECN has to be turned off if it doesn’t work in the unregulated network. S4-AHM171 describes a solution where an interworking gateway can be used to ensure that an operator can rate adapt its UEs even if the other network is not ECN-transparent.
There were no agreements on the following issues:
· What are the needs to turn off ECN?
· Is there a need to define interoperability with non-3GPP clients for release 9?
· If yes, should interoperability between a 3GPP based ECN entity and an IETF based entity be handled in the clients or within the network?

· What are the error cases that needs to be handled?

Conclusion: The contribution was noted.
S4-AHM171 ECN UE Procedures, from Qualcomm Europe S.A.R.L., was presented by Mr Nikolai Leung.
Ericsson asked for clarification whether the MGW would act as a B2BUA. This was confirmed by Qualcomm.
Ericsson also asked why one should use TMMBR instead of RTCP-APP. The answer from Qualcomm was that RTCP-APP is specific for the AMR codecs.
Qualcomm commented that enabling/disabling ECN is needed only if there are concerns about the network being non ECN-transparent. Ericsson said that misbehaving nodes (in a 3GPP network) should be very rare. A fall-back solution is still needed if it would happen. Both continuous reporting and MGW are fair solutions. Nokia asked whether the ECN reporting is only relevant for the rare scenarios. Ericsson’s answer was that the prime reason for the proposal is to be interoperable with clients implementing the Internet Draft, but the ECN reporting can also be used to handle the rare cases of misbehaving nodes in a 3GPP network. Nokia asked for a clarification about how RTCP RR/SR and ECN feedback would be done and Ericsson was asked to clarify this to the next meeting.
Qualcomm asked whether one need to send immediate ECN-CE feedback. Ericsson responded that this is needed for best performance. However, the feedback does not have to be the ECN-CE feedback, one can also use other adaptation mechanisms (RTCP-APP). If such alternative mechanisms are used then it is allowed by the I-D to wait with the ECN-CE feedback until the next ECN Summary Report.
It was agreed that probing is not needed within a 3GPP network.

There was no agreement on the following issues:
· How will RTCP RR/SR and ECN feedback be done?

· Is there a need to define interoperability with non-3GPP clients for release 9?

· If yes, should interoperability between a 3GPP based ECN capable entity and an IETF based ECN capable entity be handled in the clients or within the network?

· Usage of TMMBR?
· Is ECN optional or mandatory for the UEs?
Ericsson suggested to leave at least the ECN mandatory/optional issue for off-line discussions until the November meeting. This was accepted.
Conclusion: The contribution was noted.

S4-AHM167 ECN after Call Setup, from Telefon AB LM Ericsson, ST Ericsson (France) SAS, was presented by Mr Reiner Ludwig.
Nokia asked whether Rel-9 UEs would be able to reliably work on Rel-10 access network and using features introduced in Rel-10, such as MBR>GBR. Ericsson answered that Rel-9 UEs will not be able to use Rel-10 features. In fact, the MTSI client may not even know MBR and GBR.
Nokia also asked whether the negotiation of ECN capabilities within SIP/SDP signalling would allow the PCRF to allocate MBR>GBR bearers for release 9 terminals. Ericsson’s response was that this is not for this group to solve.

Qualcomm agreed that there was no need to introduce ECN for mid-call in Rel-9 to support MBR>GBR since this is a Rel-10 feature. Nokia commented that there can be no guarantee that implementing ECN within the rel-9 MTSI client will mean that it can reliably operate on MBR>GBR bearers, which may be allocated within the rel-10 E-UTRAN. Ericsson’s suggestion was to forget about MBR>GBR. Nokia is concerned that it should be checked how the rate adaptation on IP layer stays in synch with fluctuations of the bearer bitrate so that QoS is maintained. Ericsson commented that they still see no reason to disable ECN for mid-call as there really is no difference between mid-call adaptation and adaptation in the initial phase of the session.
Qualcomm and Nokia both commented that mid-call adaptation is out-of-scope according to the WID (S4-AHM170). Ericsson commented that one don’t need to add anything extra to do mid-call adaptation. Ericsson stated that one would need to add extra complexity to add the disabling of ECN for mid-call. This is also a timing issue as it is unclear when the initial phase ends and when the mid-call phase starts. Qualcomm still recommended to follow the process and one need to analyze impacts of the mid-call adaptation, for example on the network.
Nokia claimed that ECN marking for mid-call adaptation adds complexity in the Ericsson proposal as mid-call marking requires ECN feedback reporting. The reports are not needed after ramping up to 12.2, if one stay at 12.2 for the remaining part of the call. Furthermore, Nokia argued that there is no time to do anything more than just the simplest solution and was not convinced that turning off ECN after the initial phase would be complicated. Nokia also asked what would be lost if one would not have ECN for mid-call adaptation. Ericsson answered that it is not complex to specify that one need to disable ECN with SIP/SDP signalling, but this adds SIP signalling to all calls. Ericsson also claimed that would also loose the benefits of using ECN for congestion control without loosing packets. The PLR-based adaptation scheme will also be active, in parallel with the ECN-based adaptation. However, the PLR-based adaptation scheme requires some packet losses before it reacts and requests a down-switch. This will lead to speech quality degradations. The ECN-based adaptation instead before one get packet losses.
Qualcomm expressed concerns about the extra overhead required for mid-call adaptation. Ericsson clarified that there is no extra overhead for the transmission of the RTCP-APP, it is just moved in time. The PLR-based adaptation is also expected to send adaptation requests, with the difference that the ECN-based adaptation reacts earlier and the PLR-based adaptation requires some time to measure the PLR and therefore reacts later. Qualcomm clarified that the concern in overhead is regarding the synchronized timing when all the RTCP-APP packets are sent, i.e., if the eNB starts ECN-CE marking all the downlink packets for UE’s in a cell, all these UE’s could send RTCP-APP signalling at around the same time.  For adaptation at call set-up, the signalling for ramping down rate during congestion periods is distributed by the distribution of calls being originated in the cell.
Qualcomm suggested considering mid-call for the November meeting because it is currently not clear how to best disable ECN for mid-call and that they are not convinced that one need SIP signalling to disable ECN.
There was no agreement on the following issue:

· Should ECN be used during mid-call within release 9?
Conclusion: The contribution was noted.

4.3 CR(s)

S4-AHM168 CR 26.114-0082 rev 3 Adding Support for Explicit Congestion Notification (Release 9), from Telefon AB LM Ericsson, ST-Ericsson (France) SAS, was presented by Mr Tomas Frankkila.
S4-AHM172 Draft CR 26.114-xxxx Adding Support for Explicit Congestion Notification (Release 9), from Qualcomm Europe S.A.R.L., was presented by Mr Nikolai Leung.
The Interim Chairman noted that these two CRs were very similar and asked whether it would be possible to use one of them as the baseline and then merge in changes from the other CR where needed. It was agreed to use S4-AHM172 and that the Interim Chairman should perform the online editing.
Qualcomm suggested that since the ECN Internet Draft is still under-development, the CR should not imply that all its procedures are required for ECN-based adaptation of MTSI terminals.  Instead, the CR will only identify the procedures from the Internet Draft that are required and all other procedures not included/specified in the CR are not required of MTSI terminals.  This was agreed by the drafting group and the appropriate changes were made to the CR.
Ericsson suggested to mark all sentences/paragraphs/sections where no agreement could be reached with “FFS” and save those parts to the November SA4 meeting. This was agreed. It was also agreed to mark all shall/should/may with “FFS” to allow for off-line discussions about whether ECN should be mandatory or optional.
To save time, Ericsson also suggested avoiding going into the detail of the updates, but rather to save those details to be checked off-line for the next SA4 meeting. This was also agreed.
Nokia asked what would be the status of the CR after the updates. The Interim Chairman clarified that the ad-hoc had no mandate to decide on any CR.
Nokia further asked who would be the source of this document, e.g. “MTSI SWG”. It was decided to use “drafting group”.

The detailed modifications to the CR are found in the updated CR.

Ericsson noted that S4-AHM172 did not include Annex A, with the SDP examples, nor Annex C.1.3.5, with the adaptation scheme example when using ECN, and both of these could be found in S4-AHM168. It was agreed that these changes should be copied from S4-AHM168 and marked with FFS to indicate that there had been no time to review them in detail.

The CR was updated into revision 3 and can be found in S4-AHM176.
This version should serve as the baseline for further discussions and revisions.
Conclusion: S4-AHM168 and S4-AHM172 were revised into S4-AHM176 which was POSTPONED to SA4#56.
4.4
Configuration using OMA-DM
The Interim Chairman noted that there is a connection to the M3A work item with respect how to configure the ECN-based adaptation using OMA-DM.
S4-AHM173 Configuration of ECN-based adaptation using OMA-DM, from Telefon AB LM Ericsson, ST Ericsson (France) SAS, was presented by Mr Tomas Frankkila.
Qualcomm asked why AMR5.9 was selected as the lower limit. Ericsson answered that the assumption, for this example, was that GBR would be set such that it allows for using this mode. Below that rate one would not get any packet losses, at least not caused by congestion.
Qualcomm further asked whether the lower limit would be configurable. Ericsson responded that this was the intention.
Nokia asked whether the eNodeB would be aware of both these limits. In Rel-9 the eNodeB only gets one value but would need both rates in order to know how much packets it can drop. Ericsson responded that the eNodeB would get both values, even though they are set equally. However, the eNodeB get the rates, but has no knowledge about the codec modes. Ericsson emphasized that with ECN there would be no packet dropping in the eNodeB since the clients will adapt to the lower rate before the eNodeB is forced to start dropping packets.
Nokia commented that this changes the philosophy for resource allocation based on the lower rate instead of the higher rate and that the eNodeB would need to know the low rate in order to know how much resources that would be saved. Ericsson disagreed. This is a vendor choice. For Rel-9, one would set MBR=GBR. The resource utilization can also be monitored per bearer.
Qualcomm asked how the admission control could determine how many more users that can be accepted if the eNodeB does not know the low rate. Also, the resource utilization is a combination of number of users and their location. Ericsson answered that any reasonable admission control would look at both the MBR and the current resource consumption, which can be measured in the eNodeB.
AT&T commented that there is no difference to how it is working today and that the point of the discussion was unclear. Also, it’s better to get ECN than packet loss. Qualcomm clarified that this feature was meant to replicate the feature for circuit-switched voice where the RNC can rate control the UE’s. In this regard there is a difference between the ECN-based adaptation and the CS-based adaptation. In the CS-case the RNC knows exactly what rates the UE’s are currently using and will continue to use for their voice services and the RNC can use this information in its admission control.  This kind of explicit rate information is not available for ECN-based rate adaptation.
Nokia asked what values that would be use by, for example, the MGCF and the PCRF. Ericsson answered that OMA-DM is used to configure the UE and that it is the operators’ responsibility to ensure that the configurations are aligned.

Nokia asked whether some conformance testing would be required. Ericsson believes that what needs to be tested is a later discussion.

Qualcomm commented that default values would be needed in case the UE would not make use of the OMA-DM configuration. Ericsson agreed that such values should be defined.

Alcatel-Lucent asked whether the parameters would be specific to the ECN-based adaptation or could be also the same as the current RTCP-based adaptation mechanisms. Ericsson responded that they could be common and also they could be used for a number of other codecs.
Qualcomm asked whether there was an issue with synchronous down-switch.
Conclusion: The contribution was noted.

S4-AHM175 New Speech Adaptation Parameters related to ECN, from MTSI SWG, war presented by Dr Kyunghun Jung.

Samsung emphasized the importance of agreeing on the parameters early as the M3A is being finalized in November and it takes time to update the CR.
It was commented that the structure seems agreeable. One can remove the “ECN_” prefix. Parameters might still be changed and added.
Conclusion: The contribution was noted.

S4-AHM174 New Speech Adaptation Parameters related to ECN.
Withdrawn.
5.
Review of the future work plan
No work plan is available for this work.
6.
Any Other Business
-
7.
Close of the meeting
The Interim Chairman thanked the delegates for their hard work. The meeting was then closed.

Annex 1 – Agenda
Source:
MTSI SWG Interim Chairman

Title:
Proposed meeting agenda for MTSI SWG ad-hoc on ECN
Document for:
Approval 

Agenda Item:
2

Proposed meeting agenda for MTSI SWG ad-hoc on ECN

1
Opening of the meeting (starting at 09:00)


2
Approval of the agenda and registration of documents
163(163R1a
3
Reports and liaisons from other groups


4
Vocoder Rate Adaptation for LTE (LTEimp-Vocoder)


4.1
WID
170n,


4.2
Discussion on the technical solution(s)
167n, 169n, 171n, 


4.3
CR(s)
168u&172u(176pp, 


4.4
Configuration using OMA-DM
173n, 174, 175n, 

(connected to M3A)

5
Review of the future work plan


6
Any Other Business
164, 165, 166
7
Close of the meeting (ending at 17:00)


_____________________

Tdoc “colour code”:
black = submitted for the meeting by the Tdoc submission deadline


gray = submitted for the meeting after the Tdoc submission deadline


blue = postponed from an earlier SA4 meeting 


red  =  covered during this meeting


strikethrough = withdrawn

Conclusion codes:


a
= agreed/approved


n
= noted

u
= updated

r
= rejected


pp = postponed
Note: These conclusion codes appearing in the agenda are only informative and are given only for cases where such “simple conclusion” exists. Please refer always to the main body of the meeting report for precise and complete explanation of decisions for each document. 

Other notations:

* = allocated under more than one agenda item

( = replaced by, [or] action follows 

Annex 2 – Document List
SA4 MTSI SWG ad-hoc on ECN

6 October 2009
	TD No.
	TITLE
	SOURCE
	Agenda Item
	Replaced by

	S4-AHM163
	Proposed meeting agenda for MTSI SWG ad-hoc on ECN
	SA4 MTSI SWG Interim Chairman
	2
	

	S4-AHM164
	Summary of 2nd Draft CR for WI “Managing MTSI Media Adaptation”

WITHDRAWN
	Samsung Electronics Co., Ltd.
	6
	

	S4-AHM165
	2nd Draft CR for WI “Managing MTSI Media Adaptation”

WITHDRAWN
	Samsung Electronics Co., Ltd.
	6
	

	S4-AHM166
	Controlling the encoding of predicted video frames

WITHDRAWN
	Samsung Electronics Co., Ltd.
	6
	

	S4-AHM167
	ECN after Call setup
	Telefon AB LM Ericsson, ST Ericsson (France SAS)
	4
	

	S4-AHM168
	Draft CR 26.114-0082 rev 3 Adding Support for Explicit Congestion Notification (Release 9)
	Telefon AB LM Ericsson, ST Ericsson (France SAS)
	4
	S4-AHM176

	S4-AHM169
	Addressing Concerns about ECN for Codec Rate Adaptation
	Telefon AB LM Ericsson, ST Ericsson (France SAS)
	4
	

	S4-AHM170
	WID for Vocoder Rate Adaptation
	SA4 MTSI SWG Interim Chairman
	4
	

	S4-AHM171
	UE and Network ECN Procedures
	Qualcomm Europe S.A.R.L
	4
	

	S4-AHM172
	Draft CR 26.114-xxxx Procedures for Explicit Congestion Notification (Release 9)

LATE 23h44m
	Qualcomm Europe S.A.R.L
	4
	S4-AHM176

	S4-AHM173
	Configuration of ECN-based adaptation using OMA-DM
	Telefon AB LM Ericsson, ST Ericsson (France SAS)
	4
	

	S4-AHM174
	New Speech Adaptation Parameters related to ECN

WITHDRAWN
	MTSI SWG
	4
	

	S4-AHM175
	New Speech Adaptation Parameters related to ECN

LATE 4d14h31m
	Samsung Electronics Co., Ltd.
	4
	

	S4-AHM176
	CR 26.114-0082 rev 3 Adding Support for Explicit Congestion Notification (Release 9)
	MTSI SWG ECN Adhoc drafting group
	4
	


Annex 3 – Participant list
	
	Title
	Lastname
	Firstname
	Company 
(full name)
	Status of Represented Membership
	Representing Partner:
	Tel
	Fax
	E-mail
	

	1
	Dr.
	Bouazizi
	Imed
	NOKIA Japan Co, Ltd
	3GPPMEMBER
	ARIB
	+358 504860855
	
	imed.bouazizi@nokia.com
	Yes Phone

	2
	Mr.
	Casati
	Alessio
	Alcatel-Lucent Telecom Ltd
	3GPPMEMBER
	ETSI
	+
	+
	acasati@alcatel-lucent.com
	Yes Phone

	3
	Mr.
	Frankkila
	Tomas
	Ericsson Inc.
	3GPPMEMBER
	ATIS
	+46 10 7143020
	+46 920 996 21
	Tomas.Frankkila@ericsson.com
	Yes

	4
	Dr.
	Furbeck
	David
	Research in Motion UK Limited
	3GPPMEMBER
	ETSI
	+1-972-313-5063
	+1-972-409-1268
	dfurbeck@rim.com
	Yes Phone

	5
	Ms.
	Iisakkila
	Kaisu
	NOKIA Corporation
	3GPPMEMBER
	ETSI
	+358 71 80 76016
	+358 71 80 37128
	kaisu.iisakkila@nokia.com
	Yes Phone

	6
	Mr.
	Järvinen
	Kari
	Nokia Telecommunications Inc.
	3GPPMEMBER
	ATIS
	+358718035854
	+358718035888
	kari.ju.jarvinen@nokia.com
	Yes Phone

	7
	Mr.
	Johansson
	Ingemar
	Telefon AB LM Ericsson
	3GPPMEMBER
	ETSI
	+46 73 078 3289
	+46 920 99621
	ingemar.s.johansson@ericsson.com
	Yes Phone

	8
	Dr.
	Jung
	Kyunghun
	Samsung Electronics Co., Ltd
	3GPPMEMBER
	TTA
	+82-31-279-4640
	+82-31-279-5130
	kyunghun.jung@samsung.com
	Yes

	9
	Mr.
	Kanerva
	Mikko
	Nokia Siemens Networks Oy
	3GPPMEMBER
	ETSI
	+358 40 504 0735
	+358718030204
	mikko.j.kanerva@nsn.com
	Yes Phone

	10
	Mr.
	Kendall
	Stephen
	MOTOROLA Ltd
	3GPPMEMBER
	ETSI
	+441256790454
	+441256790190
	WCSK01@motorola.com
	Yes

	11
	Mr.
	Leung
	Nikolai
	QUALCOMM EUROPE S.A.R.L.
	3GPPMEMBER
	ETSI
	+17033468351
	+
	nleung@qualcomm.com
	Yes Phone

	12
	Mr.
	Ludwig
	Reiner
	Telefon AB LM Ericsson
	3GPPMEMBER
	ETSI
	+49 2407 575-719
	+
	reiner.ludwig@ericsson.com
	Yes

	13
	Ms.
	Marchetto
	Luisa
	AT&T GNS Belgium SPRL
	3GPPMEMBER
	ATIS
	+1 425 580 6840
	+
	luisa.marchetto@att.com
	Yes

	14
	Mr.
	Mutikainen
	Jari
	NOKIA UK Ltd
	3GPPMEMBER
	ETSI
	+
	+
	Jari.Mutikainen@nokia.com
	Yes Phone

	15
	Mr.
	Ragot
	Stephane
	ORANGE SA
	3GPPMEMBER
	ETSI
	+33 2 96 05 07 51
	+33 2 96 05 35 30
	stephane.ragot@orange-ftgroup.com
	Yes

	16
	Mr.
	Varga
	Imre
	Qualcomm Japan Inc
	3GPPMEMBER
	ARIB
	+49 89 614 694 0015
	+49 89 614 694 0001
	ivarga@qualcomm.com
	Yes


Mandatory field

Optional field

�	Tomas Frankkila		Tel:	+46 10 714 3020	Mobile:	+46 73 078 3285�Ericsson 		Fax:	+46 920 99621�Mailing Address:	Ericsson AB, P.O. Box 920, 971 28 Luleå, Sweden�Email:	Tomas.Frankkila@ericsson.com


�	Tomas Frankkila		Tel:	+46 10 714 3020	Mobile:	+46 73 078 3285�Ericsson 		Fax:	+46 920 99621�Mailing Address:	Ericsson AB, P.O. Box 920, 971 28 Luleå, Sweden�Email:	Tomas.Frankkila@ericsson.com





6 (9)

