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1. Opening of the meeting

Agreed on Meeting Times: 
Thursday 9-12:30; 2-6





Friday 8:30 to 12:30; 2-3:30

Goal: Complete discussions at this meeting, and if needed, a phone conference will be arranged to complete drafting the stage 3 CRs.

2.
Approval of the Agenda, Organisation and objective of the meeting

Tdoc nb
Comments
Status

GP-010001
Welcome by the chairman. The agenda is presented and approved. The objective of the meeting is to design a solution implementing the work item agreed during the TSG GERAN#3 meeting, to decrease the signalling load in a cell and improve the GPRS performance. 

The objectives of the adhoc are : 

1. analyse backward compatible solutions allowing to improve GPRS performances 

2. identify  additional RLC/MAC improvements if needed, in the scope of R4 ; only non complex solutions can be envisaged due to the tight R4 schedule (approval of CRs in April). 

3. identify how the improvements are re-usable in Iu mode and whether any change would be required to adapt such improvement for Rel5. This could be provided as an indication for TSG GERAN.

Ericsson raises the point that the feature may not be ready in Rel4. The chairman however points out that if there is any impact in MSs it would be much better to have it ready in Rel4 so that Rel4 MSs can benefit from the enhancement. Ericsson clarifies that their point is mainly that old MSs should be able to co-exist with MSs which implement the feature. Nokia support the chairman’s proposal to try and design a simple solution for Rel4; the USF=POLLING feature may skip to Rel5 but the basic principles should try and be introduced asap.

The chairman suggests starting with the presentation of Nokia and Motorola’s solutions given that other papers provide analysis and simulations of those solutions.


3.
Technical discussion

GAHT-0100011: White Paper—Delayed TBF Release




Motorola

Jyoti presented this doc.

Presentation of the concept paper proposing three solutions: one is backwards compatible for delayed downlink TBF release, one is backwards compatible for delayed uplink TBF release, another one which is not backwards compatible for uplink TBF release.

Ericsson raises the issue that the main problem is to know what are the needs of the MS in uplink (e.g. for TCP based applications, the MS may require one or more blocks every few radio blocks (3 to 5)).

Ericsson points out that there is no reaction time specified between the sending of a PACKET CONTROL ACK and the camping on (P)CCCH. Motorola answers yes but there is one between receiving e.g. an Immediate assignment and activating the assigned channel, therefore any re-assignment of resources via (P)CCCH introduces significant delays.

Network needs to know if mobile capable of using extended UL release: For extended UL TBF operation no information needs to be reported by the MS in case of one phase access procedure. The BSS knows the infos after the first data exchange. Scheduling of UL blocks could be done according to the DL data flow volume or according to the CV value received in UL. 

Delay of Pkt UL ack/nack: provides signalling gains and avoid delay (MS reaction time when going to PDCH). Nokia suggests that for delayed UL release must consider MS power consumption, MS timer is 5s if the nw does not receive any release of the UL TBF in a final Uplink Ack/Nack. 

Future issues: RLC/MAC timers are not optimized. 

Section 5: padding of uplink RLC data blocks in extended TBFs needs new reqts.

When only one byte is left available, proposal to add a LI field with null length, but no LLC PDU. Sven suggests having a sufficient length to encode the FCS. Dummy LLC needs to be updated to a min length of 6. FCS should be always included. Alternatively, a request should be sent on the reflector to check MS behaviour upon receipt of a dummy PDU with a size lower than 6 bytes (w/o FCS). 

5.2: PRR used to change the RLC mode, thus the PRR conveys an implicit release request. The nw shall then request the MS to release the TBF. The new TBF is established either through common channels or on the PDCH (to be decided).

Power consumption: Nokia suggests that the nw could allocate USF on only one channel. But this delays the resumption at full speed of the uplink data transfer. The monitoring PDCH would be allocated by the NW. 

GAHT-010005: Delayed TBF Release – Concept Paper

Nokia
Janne presented this document. 

Concept paper for the delayed TBF release, including the original Alcatel proposal proposing to use the USF=FREE type polling to reduce the loss in capacity with explicit polling. The mechanism includes:

· modify the countdown procedure, not backwards compatible

· introduce a timer in the assignment message (should be configurable) to tell explicitly to the MS how long to keep the TBF alive after the end of a transfer

· on the uplink, the MS can resume data transfer by sending a Packet Uplink Activity Notification message after the TBF is delayed (timer is running after last acknowledgement has been received by the MS) or a resource request piggy-backed on a PACCH/U of a downlink TBF if present; it has to monitor only one of the assigned PDCHs defined in the assignment message; a specific USF could be used to allow several MSs to use an assigned block to request re-establishment

on the downlink, a timer is also started to control the duration of the delayed TBF release

Packet UL activity can be seen as a separate feature. 

The chairman comments that in this proposal it is not possible to perform delayed TBF release (by providing the timer value) in a one-phase access though it is possible in the Motorola proposal since the bit can be set in the packet ack/nack. It seems that it should also be possible to request a new TBF establishment during delayed TBF release, which is not clear in the concept paper but appears in the CR: yes.

Packet TBF release used to stop the TBFs. 

Lucent ask about the USF=POLLING and why they do not want to reuse the USF=FREE since the number of available USFs is limited. Nokia answer it is to avoid any impact on PRACH performance when on PCCCH and they have simulation results to show contention is not a factor until 20 mobiles. Nokia will look into providing simulation results in GAHT-0100013.  Ericsson support the use of a special USF value ; different values should be used to enable the nw to know whether it is an access request or an UL activity notification. 

Overhead induced by polling; to be compared with (P)CCCH overhead if no delayed TBF release. It’s not only the waste of radio resources, but delay induced by switching between common channels and PDCHs. 

Alcatel: In case there is an active DL does the mobile use USF POLLING and DAK to access the network. 

Lucent also ask why they propose a continuous retry on USF=POLLING and no back-off. Nokia reply that different load on the channels, so the persistence control may be different , and that they have performed very simple simulations to assess this and the delay was ok when assuming that the strongest burst would get through. The chairman asks for the simulations to be made available. Ericsson agree we should study carefully the impacts, especially in terms of power control.

Nokia suggests not to retain this procedure in R4.

Sven: abnormal MS behaviour to be defined if a reqt is defined for periodic emission of USF=POLLING.

Sven: need to look into contention and how dl pwr control will work in this scenario. Also agrees that we have to study the contention resolution more in details. 

We also have to take care about power control considerations, especially for adaptive antennas. 

Lucent ask what Nokia see as advantage in the timer introduction. They thought it was better to control the duration of that delayed release to prevent keeping an MS for ever in this mode which would kill its battery life.

Ericsson ask what mode the MS is in during the delayed TBF release: Packet Transfer mode.

Alcatel comment that the polling period should take into account also T3206 and given that one round-trip delay is introduced to first send the Packet Uplink Activity Notification, this imposes additional constraints on the polling time.

Note: Downlink delayed TBF release: two timers colliding (T3192, T3199). T3192 is not usable anymore. The MS is in packet transfer mode during the idle periods in the delayed TBF release state, e.g. assignment / reconfiguration procedures apply.

Alcatel: Motorola solution fits better with current RLC/MAC procedures. 

GAHT-010008: Simulation results for delayed TBF release



Ericsson
Sven presented this document.

Presentation of simulation results simulating the gain obtained by delayed TBF release feature for WWW session. Depending on the number of users, and assuming resources are kept during 500 or 1000 msec, the mean session bit rate, the number of TBF establishments per user, the number of unused blocks, the number of simultaneously required identities are presented.

It is noted that the radio assumptions are very optimistic. Nokia also comment that the ideal timer values will depend on where the other peer is since with network delay, 500 msec may not be the most appropriate. In figure 3.4 it is asked why the number of unused blocks increases when the number of users increases. Motorola answer that the scheduler has to wait to poll more and more other users before being able to poll the MS it wishes to poll.

Sven: NW response time: it is expected that very short delays have been simulated.

Bruno: Is the CV value managed in the simulations? Unused UL blocks with normal TBF release mode can be justified by the round trip delay + CV not managed. Especially TCP ack are very short blocks, so the round trip delay leads to a waste of UL resources.

Nokia : 

- Number of USFs may be more of a factor in Rel 5 since now mobiles can have multiple TBFs.

- Was round trip delay used in the simulations? Maybe, not sure

- clear results, and in line with the results shown earlier by Nokia. 

Some details of the radio modeling not completely accurate, but however interesting outputs.

Round robin scheduling algorithm was used. 

What impacts if all UL on one slot, and not spread on the 4 slots => would cause more queuing in the UL. 

Nokia ask also what the round trip delay is at RLC/MAC layer. No idea.

Lucent comment that the network should not allocate an equal number of blocks between active MSs and MSs in delayed TBF release (a round robin algorithm with a credit of 1 to all users has been used in the simulations). Ericsson acknowledge it makes sense. 

It is likely that active TBF will be given more resources, which could impacts the results. 

Simulations to be checked?

Cost of TBF establishment: UL -> PUA, PKt Control Ack for the release

DL -> PDA, Pkt. Control Ack 

Congestion on PRACH was not considered.

GAHT-010002: Discussion paper TBF establishment / release improvements

Alcatel
Bruno presented this document

Presentation of an analysis of the Nokia and Motorola proposals. Other enhancements are listed. The conclusion is that the Motorola proposal is preferred since the network always knows unambiguously the state the MS is in. The feature in the downlink could define a proper rule at RLC level (use a spare LI value for example) for Rel4/5 but it is questionable whether the proposal made by Motorola needs to be standardised. The highest priority should be given to the uplink and the USF=POLLING could be introduced since it reduces the signalling overhead.

Alcatel ask about feedback on the other proposed enhancements, especially increasing the GPRS window size. Nokia answer that it had been proposed already 1 or 2 years ago and it was rejected since there is already EGPRS with proper mechanisms in the MS. Ericsson confirm they had looked at the issue but could not find a clean solution.

Janne: What is the RLC data block encoding for uplink and downlink? 

Bruno: Does the backward compatible solution need to be standardized? Doesn’t a clean dummy RLC based solution for Rel4 suffice? It is much safer than a timer based solution.

Sven: proposing the DL improvement in Iu mode would allow a clearer split. The feature would be used in Iu mode, while the backward compatible solution would be used in A/Gb mode. 

Siemens: How can Iu/Gb mode capabilities of the mobile known to the network.

Isn’t it better to have a backward compatibility solution that does not rely on RA-Capability of mobile? The LLC-based solution solves this problem.

GAHT-010003: Delayed TBF Release Discussion Paper



Siemens

Diana presented this document

Presentation of a comparison of the Nokia and Motorola proposals; it is concluded that the Motorola proposal is preferrable for pre-Rel4 MSs. It is asked whether the solution needs to be standardised. It is also asking whether further enhancements like the packet uplink notification should be introduced in further releases.

Siemens opinion is quite close to Alcatel’s one, with the differences: 

· Shall backward solution be standardised? 

· Uplink activity notification for R5?

Janne: if network controlled solution is used, we should define a max duration during which the MS should remain in the delayed TBF state when there is no activity. 

This is an Abnormal case;

Jyoti: the MS is in packet transfer mode, no notion of idle state. 

Anyway nw does not want to keep the MS unnecessarily idle on a PDCH state (for MS battery and radio resources point of view). 

Documentation of a dummy LLC PDU is preferable. To ensure we will still have a dummy LLC PDU in the future.

GAHT-010004: Discussion on Delayed TBF Release




Lucent

Krishna presented this document

Presentation of the Lucent position. They would prefer the Motorola solution for the downlink case; on the uplink they propose that the Packet Uplink Notification message be carried on normal bursts when USF=POLLING is used or a dedicated USF is used since it could carry more information

Lucents view similar to that of Alcatel and Siemen’s. Agrees with backward compatible solution.

ARI discussion…ARI concept is introduced to ensure that the solution will be usable in future release. However it is concluded that there is no need of ARI in the context of R4. 

Except ARI concept, differences in regards to the previous contributions : 

· normal burst

· USF=FREE or USF=POLLING 

Mathias : what is the actual gain for usage of both USF=FREE ad USF=POLLING.

Lucent: Explanation of  mechanism to indicate uplink activity indication on PDCH + PCCCH timeslot

TBFs go into UL delayed release. Use USF_FREE or USF_POLLING…

· If USF_POLLING used for delayed UL TBF mobiles then the mobiles are time aligned and the delayed mobiles can use normal burst (no 11-bit limit) to resume Uplink activity.

· If USF_FREE used for delayed UL TBF mobiles then the 11-bit PRACH limit is required to resume Uplink activity. And uniquely identify the mobile using TFI or ARI. Both would work if made compatible with PRACH. 

· ARI has the advantage of being consistent with future Rel5 enhancements for Radio bearer. Why is this needed now?

What about DL TBF delayed case? Can the uplink start with the above mechanism.

Is the response to USF_POLLING a normal burst or a time aligned access burst?

Contention during USF_FREE will not be readily recognized by delayed mobiles and this may cause further delays….

GAHT-010009: Aspects on RLC/MAC performance improvement 


Ericsson
Sven presented this document.

Presentation of the Ericsson position. Agreed with Motorola for downlink but definition of dummy LLC PDU should include more octets (header, FCS) in A/Gb mode. In Iu mode RLC should allow filler octets since PDCP expect correct SDUs from RLC. On the uplink, resources could be allocated at each downlink transfer to allow transfer of TCP Ack without the need for signalling. The MS could also fill the last RLC data block on uplink and keep the TBF alive for a time period specified by the network. A new contention based channel like the USF=POLLING could be introduced to allow re-establishing uplink TBFs, especially if USF and maybe TFIs have to be released.

Bruno: What is the benefit of timer-based release versus the network controlled release?

Sven: No time to think about all the implication, there are other problems. Wanted to reuse as much as possible of current procedures.

Bruno: Does not agree that timer based solution leads to less impacts than network controlled solution …. 

The interests of a timer-based solution are not obvious: it is not felt by some delegates that the network controlled based solution would imply more change in the current spec. 

Sven mentions that the new contention based channel could be specified in R5 but used by earlier release MS. 

BLA : then a flag would be needed in the MS RA capabilities information. 

Anyway, it is said that then the earlier release spec should be changed, saying that it is an optional feature. Nokia states that we should avoid such practice. 

BLA: done for frequency band release independent feature

In list of issues, the parenthesis “if DL is active)” should be deleted. 

Krishna: how many TBFs were in the delayed TBF state, and then what would be the load on the contention based channel? 

Sven : no study on this so far. 

Krishna : it would be useful to have the backlog information reported to the network. 

PRR could not be used, as this is a contention-based channel. 

The P. UL activity Notification allows to minimize the overhead but generates some delay. 

The actual gain of the contention based channel should however be assessed.

The chairman concludes that:

· companies agreed on the Motorola backward compatible proposal for the downlink and that it should be clarified in Rel4 ; companies agreed to have a dummy LLC frame on the downlink including header and FCS (6 bytes)

· companies agreed on the Motorola proposal for the uplink which is backwards compatible, but no change in the standard is required ;

· the downlink backwards compatible introduced for A/Gb mode does not work for Iu mode and therefore the ability to have padding in RLC data blocks should be introduced; a CR will be drafted for Rel5 ;

· the benefits for reduced monitoring feature on the downlink need to be assessed further; no agreement on that

· the USF=POLLING feature requires further simulations and therefore it is suggested not to have it in Rel4 but in Rel5

· on the uplink, all companies but Ericsson and Nokia have advocated for a network controlled solution therefore it is proposed to go, as a working assumption, for a network controlled based solution unless major gain can be demonstrated for the timer based solution in the time left for Rel4; in the scope of Rel4, only the normal polling via USF or RRBP would be used; the possibility to reset the count-down value is also proposed for Rel4

The chairman will propose a document capturing the conclusions (Tdoc GAHT-010018) and the work on the Rel4 CRs will start tomorrow based on the Motorola CR.

GAHT-010013: 

Nokia to provide simulation results. Deferred for later. Withdrawn, simulations will be made available by Nokia after the meeting.

GAHT-0100014: Outputs of the Ad hoc meeting on Enhanced TBF procedures
Conclusions from Thursday’s session, presented by Bruno

Nokia: Concerned about battery consumption by the mobile during backward compatible Delayed TBF Release.  Need a solution to minimize battery consumption during this period. A solution allowing to reduce the power consumption during idle mode period is not excluded and can still be further analysed and proposed. 

Siemens: Need to clarify R4 extended uplink TBF procedures to change wording of mobile CV procedure.

Nokia: Need to highlight that Motorola proposal is a working assumption, Nokia would like to validate that this has benefits over their proposal.

Modified Tdoc number GAHT-0100018.


GAHT-0100018: Outputs of the Ad hoc meeting on Enhanced TBF procedures
Agreed

GAHT-0100015: Meeting report 

Not presented.

GAHT-0100017: Addition of Dummy LLC PDU for Delayed TBF Release

Ericsson
Sven presented this document

Remove third paragraph in section 9.3.1a. Nokia would like to change some wording.

Need to clarify that the network does not always need to send the dummy if RLC data block needs no dummy to fill spare octets.

Need clarification for FBI management.

Remove 9.3.2.3 and 9.4.2.4.

Length of dummy LLC PDU : 6 to 79 bytes

Show the FCS field in the last 3 octets, and replace 79 by n

Check new version of 04.64, and proper cover sheet. 

A LS should be sent to CN1 to inform them about our intention to present that change for approval at next TSG GERAN, and to get confirm that they do not see any issue with the proposal. 

Add introduction sentences to explain the context of the delayed TBF release. 

Modified Tdoc number GAHT-0100019 -- Liaison statement for CN1.

GAHT-0100010: Delayed TBF procedures 





Motorola

Jyoti presented this document for information.

GAHT-0100016: Enhanced TBF procedures 





Ericsson

Sven presented this document

Need to change the maximum length to 79 octets. In the case with exactly 6 spare octets in the last RLC/MAC block, the spill over requires an additional 73 octets of data. 

Need to attach the Delayed TBF work item for CN1 and some more text to explain how crucial this feature is to improve GPRS performance.

The paragraph allowing the retranmission of the same BSN in ack mode will be deleted as it may have some implications in the MS (defense could be performed upon receipt of the same BSN too many times). 

“If the network maintains the downlink TBF after the supply of downlink data is exhausted, the network shall insert Dummy LLC PDUs (see 3GPP TS 04.64) into the TBF” : not mandatory in the case the previous LLC PDU fits precisely into the RLC data block, and the nw receives additional data before the transmission of the next UL RLC block. Rephrasing has then been proposed. 

Janne : restructuration of the section : 

- It should be precised in 016 that the FBI shall not be set when delaying the release of the TBF. 

· The nw can delay the release of the TBF ; during the delayed release, the nw shall send RLC data blocks. 

Janne would like to reinforce the note to avoid keeping the ms too long in idle mode period. 

9.3.3.4.and 9.3.3.3 : sentence will be removed. 

We should not preclude the use of Packet TBF Release msg. 

A revision of 16 will be made available after the meeting.

GAHT-0100011: White Paper—Delayed TBF Release
Motorola

In order to stabilize the basis used to write the R4 CR to be approved in the next TSG GERAN meeting, a detailed review of the section 5 is performed. 

State the release type supported by the network in every assignment mesg or broadcast parameter. Network can choose to end a TBF at anytime by setting FAI=1 in Packet Uplink Ack/Nack. If FAI = 1 then release type is a don’t care. IF FAI is zero the release type is whatever was broadcast. If network broadcasts delayed TBF capability then old mobiles cannot commence after countdown. New mobiles can.

Section 5.5 deferred for Rel 5.

Section 5.4: Shouldn’t PRR for RLC mode change be allowed during delayed TBF period? Yes…

Section 6: Network initiated Uplink TBF to be considered for Release 5. Should consider the possibility to establish a concurrent TBF in one assignment message. 

GAHT-0100019:  LS to CN1 

Sven presented this document.

The ad hoc then discussed the other possible improvements mentionned in Alcatel and Motorola contributions. 

GAHT-010006 and GAHT-010007 are noted and are provided for information.

Other Improvements:  

· concurrent TBFs establishment, as well as network initiated uplink TBF procedure should be further considered in the scope of R5. The MS would then directly enter the delayed TBF release state. This could be particularly useful when a DL TBF is established and the nw expects some uplink data from the MS, to avoid the PRR procedure. It could also be useful upon a MS channel request, but take care to the contention resolution. See also with ARI. 

· Multislot TBFs allocation on CCCH : check the size of the msg ; we have to check the real interets of that improvement in the scope of R5. 

· Cell change failure improvements : Alcatel proposes to force the MS to send a cell update in the original cell if the cell reselection is unsuccessful. What is also the SGSN behaviour upon receipt of a RADIO STATUS with a radio link failure cause. Bruno will send a mail on the reflector. 

- Limited nb  of USF values ; USF has a specific coding, so it may be difficult to reuse the RRBP field in case the S/P does not indicate a polling. This would be beneficial if the nb of users increases and delayed TBF release is used. Multiple TBFs could also be another application, although other alternatives may be envisaged (the MS selects the appropriate flow upon receipt of a common USF).

4. Conclusion

4.1
Preparation of the result for the coming TSG meeting

Tdoc nb
Comments
Status

018
Outputs of the meeting
Agreed

015
Report
To be finalized

019
LS to CN1

· section nb to be corrected

· the CRs will be based on R4 specs

· the document will be finalized offline, distributed and commented offline, and sent to CN1 meeting
R-020


Stage 3 CRs to be written for the TSG GERAN#4 meeting : 

· R99 / R4 CRs on 3GPP TS 04.60 and 04.64 documenting the backwards compatible solution for delayed downlink TBF release procedure (Sven)

· R4 CRs on 03.64, 44.018 and 44.060 for the ‘extended delayed uplink TBF release’ (Jyoti)

The extended delayed uplink TBF release is used as the working assumption of the R4 solution. Those principles should be challenged only if strong benefits were found for another solution. It is asked to have the R4 CRs put on the reflector as soon as possible to allow exchanges of comments on the reflector.



R5 CRs on 04.60 to be written for the new delayed downlink TBF release procedure in Iu mode (Sven) – for info in GERAN#4, approval for TSG GERAN#5



Benefits and realisation of the USF=POLLING contention based channel on PDCH (all)






4.2
Future meetings (if any)

Tdoc nb
Comments
Status


No future meeting needed, but CRs sent on the reflector asap to ensure approval at the next TSG GERAN#4 meeting.






5.
Closing the meeting

Tdoc nb
Comments
Status





ANNEX A – Meeting agenda

Agenda item
Topic
CORRELATED Tdoc
Handling

1
Opening of the meeting

THURSDAY

2
Approval of the agenda,

Organisation and objective of the meeting



3
Technical discussion




Technical discussion (continue)



4
Conclusion

FRIDAY

4.1
Preparation of the result for the coming TSG meeting



4.2
Future meetings (if any)



5.
Closing the meeting



ANNEX B – List of temporary documents
The table below has hyperlinks to the documents. In order to be able to use the hyperlinks, You have to copy all files into the same directory (of course unzipped).

directory (of course unzipped).

Filename
Title 
Source
Submitted

GAHT-010001
Meeting agenda
Rapporteur
Y

GAHT-010002
TBF establishment / release improvements
Alcatel
Y

GAHT-010003
Delayed TBF Release Discussion Paper
Siemens
Y

GAHT-010004
On Delayed TBF Release
Lucent Technologies
Y

GAHT-010005
Delayed TBF Release - Concept
Nokia
Y

GAHT-010006
Delayed TBF Release (CR on 04.60)
Nokia
Y 

GAHT-010007
Delayed TBF Release (CR on 03.64)
Nokia
Y

GAHT-010008
Simulation results for delayed TBF release
Ericsson
Y

GAHT-010009
Aspects on RLC/MAC performance improvement
Ericsson
Y

GAHT-0100010
Delayed TBF Release (CR on 04.60)
Motorola
Y

GAHT-0100011
Delayed TBF Release
Motorola
Y

GAHT-0100012
Addition of Dummy LLC PDU for Delayed TBF Release
Motorola
Y

GAHT-0100013
simulations on USF=POLLING procedure
Nokia
N

Withdrawn

GAHT-0100014
Outputs of the Ad hoc meeting on Enhanced TBF procedures
Rapporteur
Y

GAHT-0100015
Detailed report of the Enhanced TBF procedures meeting
Rapporteur


GAHT-0100016
Delayed TBF release (CR on 04.60 Ericsson revision)
Ericsson
Y

GAHT-0100017
Addition of Dummy LLC PDU for Delayed TBF Release (Ericsson revision)
Ericsson
Y

GAHT-0100018
Outputs of the Ad hoc meeting on Enhanced TBF procedures (rev 1)
Rapporteur
Y

GAHT-0100019
LS to be sent to CN1 
Adhoc
Y

GAHT-0100020
Revision of 019








Annex C – List of attendees

Title
Last Name
First Name
Company
Country
Telephone
Fax
Email


Backlund
Ingemar
Ericsson






Diachina
John
Ericsson






Ekemark
Sven
Ericsson






Leppisaari
Arto
Nokia






Parantainen
Janne
Nokia






Vaittinen
Rami
Nokia






Black
Jyoti
Motorola






Landais
Bruno
Alcatel






Muniere
Vincent
Alcatel






Harth
Arno
Siemens






Öttl
Martin
Siemens






Garner
Diana
Siemens






Treynard
Jean-Michel
Siemens






Xie
Hong
Lucent Technologies






Balachandran
Krishna
Lucent Technologies






Carrizo Martínez
José Luis
Vodafone






Arzelier
Claude
Vodafone






Malouche
Zied
Nortel Networks






Thomasen
Gert
ETSI














10

