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Executive Summary

The main topic of this 4-day meeting was UTRAN LTE. Two joint sessions were held with RAN2 on LTE, Tuesday all day and Thurdsday half a day( see Annex A). The two major points were the discussion on UL macro diversity and the handling of intra access mobility for UEs in LTE-IDLE.
On MDC no agreement could be found. Although the majority of the companies is in favour of not having UL MDC in the LTE architecture this issue will be further discussed on TSG-RAN level and a voting may be needed to come to a decision.
On the intra access mobility for LTE_IDLE three architectures are proposed for which companies expressed their preference (see table in Annex A) in the joint session. Several decisions were made on the functionalities of a MM entity in RAN3.
In order to progress on these issues joint sessions are planned for the next Working Group meetings in November in Seoul.

Many documents which were originally allocated to the joint RAN2/RAN3 Agenda but were treated during the RAN3 meeting time under RAN 3 Agenda Item 6 ("joint 5" and "joint 6")
Note:
The sequence in which the different topics appear in this report is related to the agenda of the meeting. However, the Tdocs do not necessarily appear in the sequence as they were treated in the meeting.
1
Opening of the meeting

For the joint RAN2/RAN3 sessions see Annex A.
Denis Fauconnier and Alexander Vesely welcomed the delegates to RAN WG2/WG3 #48bis in Cannes and opened the meeting on Tuesday morning, 11.10.2005 at 09:00 o'clock..
The RAN3 meeting was partly held together with RAN2 (Tuesday whole day, Wednesday 2nd and 3rd session), the respective report can be found in Annex A. Please note that a part of the documents allocated for the joint sessions were handled in RAN3 only sessions (mainly documents for joint Agenda Items 5 and 6).

2
Approval of the agenda

R3-051065
Agenda RAN WG3 meeting #48bis, Cannes, France 11 - 14 October 2005 (Chairman).
discussion: no ciomments were made.

conclusion: approved

3
Approval of minutes

The meeting report of RAN3#48 in London will be submitted for approval at RAN3#49 in Seoul.
4
Reminder of IPR declaration

	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 Statement and the Licensing declaration forms (http://webapp.etsi.org/Ipr/).


5
Letters / Reports from other groups

-
5.1
Left over LSs / pending actions

-
5.2
New incoming LSs

see Annex A for joint RAN2/RAN3 LSs.
5.3
Tasks from TSGs

-
5.4
Documents for immediate consideration

-
6
FS on Evolved UTRA and UTRAN – topics treated with RAN2 (see agenda in Annex A)

RAN SI (RANFS-Evo), Target RAN#32 (20%)

Note: see REV-05178 on the worksplit between RAN2/3 and SA2, REV-05179 on the functional split table and on the outcome of discussions on REV-05177 which will be captured in draft minutes and TR 23.882 and finally on RP-050633 on the way forward for MDC discussions in RAN WGs.

For documents which were treated during the joint RAN2/RAN3 sessions please see Annex A.
Documents which were originally allocated to the joint RAN2/RAN3 Agenda but were treated during the RAN3 meeting time are discussed below under "AI joint 5" and "AI joint 6":

AI joint 5
handling of intra-access mobility for UEs in LTE_IDLE
R3-051076
Handling of intra-access mobility in LTE_IDLE (ETRI)

The document was not presented

R3-051077
RAN/CN functional allocation: Location management, Paging, Intra-radio access mobility in LTE_IDLE (Huawei)

discussion: Sami Kekki (Nokia) asked why keeping the UE context and to store it in central node is needed. Nokia do not see the proposed actions as needed and proposed to only transfer the UE context when a cell border is crossed. 
conclusion: noted
R3-051079
Suggestion on the status of LTE_IDLE (Huawei)

discussion: It is proposed to refine the definition of the idle state with this proposal. Siemens and Lucent asked to explain the difference to the idle state today. It was explained that the Authentication procedure is optional today and what is time consuming is the security mode command procedure.
conclusion: noted
R3-051086
Further discussion on LTE_IDLE within SAE / LTE (Ericsson)

discussion: Ericsson do not recommend to support LTE_IDLE in the Node B.

Ericsson do not recommend to define LTE_IDLE in such a way that the RRC and RB context is kept when the UE is in LTE_IDLE state. Mattias Wahlqvist (Ericsson) explained that the context transfer would be simpler as the probability that the UE is still in the area of the central node after a handover is quite high compared to the storage in the Node-B where the context always would need to be transfered. ChengHock Ng (NEC) asked how the situation is when the context needs to be transfered between central nodes. Mattias Wahlqvist (Ericsson) explained that there will be a possibility needed in the specifications to transfer contexts between central nodes, however one could imagine that Node-B connections can be fully meshed. Philippe Godin (Nortel) asked if it wouldn't be better if the central node for this purpose would be a CN node as interaction with SGSNs are needed. This was left open for further discussions as the most important point was to store the context outside of the Node-B.
conclusion: noted
R3-051094
Intra-technology Mobility Idle Mode (Motorola)

discussion: Siemens asked if the protocols for handling of tunnels needs to be defined within 3GPP or existing other standards to be taken? Motorola explained that both options are possible. It was discussed how the new NB can find the context data in the old NB. For this purpose the UE keeps the address of the old NB for the new NB. There will be no IDs signalled during a TAU. Sami Kekki (Nokia) highlited that a lot of similarities in this proposal exists to the Nokia proposals, e.g. the tunnel concept. 
conclusion: noted
R3-051096
Intra-AS Mobility in LTE_Idle Mode with MMF (Nortel)

The document was not presented
R3-051099
Intra-AS Mobility in LTE_Idle Mode with MMF (Nortel)

discussion: Philippe Godin (Nortel) explained that the RRC is moved to the NB and that the PMM idle is enhanced like a kind of URA_PCH. The content of the MMF context would be ciphering/security parameters. No signalling connection will be existing between MMF and Node-B in idle. Ciphering for the UP would preferably be done in the Access GW in the Nortel concept. It was clarified that the concept allows "Iu-flex".
conclusion: noted

R3-051103
Proposal on Intra-access radio mobility in LTE_IDLE (NTT DoCoMo)

discussion: Siemens asked if proposal 1 excludes to keep security informations in the UEs? This is not intended and eUTRA Node is meant. It was discussed if IPv4 address problems could occur and the address would need to be changed in this proposal. It was clarified that IP connectivity exists after attachment irrespective of the details like possible re-assignment.
conclusion: noted
R3-051109
Intra-Access mobility in LTE, idle and active modes (Nokia)
discussion: Paging (slide9) is done by UP data termination in the concerned NB and paging command in the TA by the serving NB which keeps the context and the tunnel. The CN needs to update the HSS with the TA. The UE would keep the old NB address and update the new NB. The subscription information will be done in the CN (regarding restrictions) whereas the function (rejection based on restriction) is applied in the Node-B. Nokia explained that the secure transfer between NBs is based on security associations between the Node-Bs. Regarding security and paging all NBs must be aware of the others and an addition of a new NB would need to be configured by O&M accordingly. Nokia explained that no UE specific Tracking Areas exists so that the TA configuration would be dynamic and depend on the user mobility. If a change in the subscription data is done this information needs to be transferred to the Node-B. Combined 2G/3G RA could not be served with this concept and loose 2/3G Interworking is intended.
conclusion: noted
R3-051129
Discussion on handling intra-access mobility in LTE_Idle (Lucent Technologies)

discussion: Lucent proposes to have all idle mode handling in a node above NB. The acception and denial function shall be done also on a level above the Node-B (NAS-like) but not necessarily in the termination point of this protocol level.TA storage and paging shall be done at the same node.
conclusion: noted
R3-051135
Introduction to inter and intra 3GPP mobility in idle mode (Alcatel)

discussion: Alcatel explained that paging is ffs but may be done by the Node-B in the whole TA. Mapping of tracking area and cell informations would need to be done in RAN.
conclusion: noted

R3-051118
Proposal for handling intra-LTE access Area Update (Siemens)

discussion: Siemens explained that MME and UPE shall be in the same place and the shown boxes do not refer to nodes but to functions.
conclusion: noted
The following four documents were treated together:

R3-051119
Functional allocation of Paging of LTE_IDLE UEs within tracking area (Siemens)

R3-051120
Support of User Identity Confidentiality in LTE_IDLE (Siemens)

R3-051117
Functional allocation of Accept/Deny UEs location (tracking area) in LTE_IDLE (Siemens)

R3-051121
Support of redundancy concepts/load sharing of network nodes in LTE_IDLE (Siemens)

discussion: Siemens explained their view that the entity that spreads paging onto the cells/NodeBs should not reside within MME/within a CN node, that the TMSI concept should be available in SAE/LTE as well, that for IDLE state, handling of accept/deny UEs location should be in MME(CN) and that redundancy schemes should foresee the placement of a central routing function on a central place in RAN.
conclusion: noted
R3-051093
Inter-technology Mobility Idle Mode (Motorola)

discussion: How can an active Handover be performed for an idle Mobile? It was discussed how combined/non combined TA/RAs contributes to the signalling load.
conclusion: noted
On architectural issues:
Based on the documents above Alexander Vesely (Chairman) proposed to make a working assumption for the idle mode functionalities as input for the joint RAN2/RAN3 session (regarding the 3 options worked out in the 1st joint session):
- Nokia and Motorola objected to take the WA that idle mode CP handling is not done in Node-B.
- The WA that in idle mode no UE dedicated UP TNL (tunnel) resources are kept established in Node-B was established.
Definition of a MM entity comprising he following functions (no AN/CN allocation for now)
The following functionalities were seen as part of a MM entity:
- HSS access

- keeping subscription data (allowed areas, etc.)

- Accept/Deny UEs location in IDLE
- Store UEs location (TA) in IDLE
- handling of user identity confidentialty (TMSI, number space might be an issue)

- redundancy shall be supported (~ Iu flex)

- store security related data and bearer service configurations to speed up connection/bearer setup

- QoS related configuration data

The following functionalities regarding the MM entity need to be discussed further:

- possibly radio related config. data, etc.

- contact SA3 on possible issues with the concept to memorise security related data (see LS in R3-051159)

- Initiation (Trigger) of Paging of IDLE UEs within TA

- UPE (termination of UP packets for paging)

- TA<->cell (NB) mapping database
A LS to SA3 needs to be send on security storage issues. To be prepared by Siemens and later to be merged with LS for joint meeting which is prepared by Nokia.
Text proposal for SA2/RAN3 TR
Nortel, Alcatel and Siemens were asked to work on text proposals. These shall be liased to SA WG2. See R3-051159
R3-051147
MM Entity definition (Nortel, Siemens, Alcatel)
discussion: The content of the document is intended to go to SA2 for inclusion in the TR.
conclusion: revised to 1149
R3-051149
MM Entity definition (Nortel, Siemens, Alcatel)

discussion: 
conclusion: draft LS in R3-051154, Final LS in R3-051157, see Agenda Item 9
AI joint 6
handling of intra-access mobility for UEs in LTE_ACTIVE

R3-051069
Intra-access mobility for UEs in LTE_ACTIVE (CATT)
discussion: Johan Johansson (Ericsson) asked what data is needed in order to take decisions in eNB and CPS for the handover decisions. It was clarified that the handover decision for inter-NB Ho is taken in the CPS. The CPS would act as a RRM server and the RRC is terminated in the NB. The control of path switching (CPS-NB) needs to be further explained.
conclusion: noted
R3-051073
Intra-system mobility for E-UTRAN (Qualcomm Europe)

discussion: The MME is in the Mobility anchor which also takes the Handover decision. The Inter anchor mobility is based on MIP. Termination point for RRC is the anchor. It was further clarified that the path switch will be done in the anchor and on a higher level.
conclusion: noted
R3-051078
RAN/CN functional allocation: Intra-radio access mobility in LTE_ACTIVE (Huawei)
discussion: It was clarified that the context transfer would need to be done via CN.
conclusion: noted

R3-051097
Intra-AS Mobility in LTE_Active Mode with MMF (Nortel)

R3-051100
Intra-AS Mobility in LTE_Active Mode with MMF (Nortel)

discussion: The RRC is terminated in the Node-B and HO decisions are taken in the Node-B. The MM Function relocation would be triggered by Node-B if it is outside of the pool area. MM Function applies to the control plane only. For seamless HO bicasting could be applied, for lossless HO forwarding could be applied. Informations concerning area restrictions would be stored in the UE context in the NB.
conclusion: noted
R3-051106
EUTRAN handover procedure for LTE_ACTIVE (NEC)

discussion: The context transfer from source NB to target NB is done directly between Node Bs. This always contains keys for integrity protection and ciphering. The Inter access handling is done in CN.
conclusion: noted
R3-051109
Intra-Access mobility in LTE, idle and active modes (Nokia)

discussion: RRM and RRC will be splaced in the Node-B. Nokia clarified that no resource reservation is foreseen in the target BS. The context will be stored in the source BS if the HO fails. Nokia clarified that the indicated System Informations are necessary for the UE to sychronize to the target BS. Alcatel asked if this doesn't slow down the HO speed? The exact content would need to be specified, e.g. timing information. Lossless HO would be performed on IP layer.
conclusion: noted
R3-051113
Intra Access System Mobility Reduction of Complexity (Alcatel)
discussion: Dietrich Zeller (Alcatel) clarified that the shown figure comprises RAN and CN. This is a prposal for a 2 node UP architecture.
conclusion: noted
R3-051130
Discussion on handling intra-access mobility in LTE_Active  (Lucent Technologies)
discussion: It is proposed to pre-configure target cells before the handover. A UE controlled handover is proposed to be studied. Today's RLC functions are ciphered in the GW. All radio protocols are terminated in the NB. Data forwarding is preffered.
conclusion: noted
ty anchor is FFS
R3-051108
On intra-access mobility for LTE_Active UEs (Samsung)
discussion: It was asked if after path switching before radio handover the data might be send to the wrong place in case of handover failure? Nojun Kwak (Samsung) explained that this will be avoided by the HO preparation. Bicasting can be used for seamless HO, data forwarding can be used for lossless HO. The Samsung preference is model 2.
conclusion: noted
R3-051087
Central Anchor Functions (Ericsson)
discussion: Sami Kekki (Nokia) asked where do the requirements on lossless/in-sequence delivery come from? These requirements are not in TR 25.913 but is is common understanding that the LTE needs optimal TCP support. An inter NB interface is not supported with this proposal. In order to achieve the required error rates a 2 layer repetition concept is proposed, HARQ on NB level and for lower error rates transmission in RLC on RNC level.
conclusion: noted
R3-051095
Intra-technology handover in LTE_ACTIVE (Motorola)
discussion: The context transfer and data forwarding will be triggered by the target NB. Forwarding will be started at higher node when UE has accessed the target Node-B. The same procedures are used as for the idle mode. 
conclusion: noted
R3-051127
Discussion on O&M, RRM and other functions for the E-UTRAN architecture (Siemens)

discussion: Dietrich Zeller (Alcatel) asked how databases are related to reliability. The last bullet in 2.1 is valid for U plane ciphering only. Sami Kekki (Nokia) asked why scalability is used for an argument in favour of a centralised node. It was also discussed if RRM and RLC need to be in the same node in order to achieve short call setup times. It was proposed to breakdown the RRM functions further down to see clearer where the co-location of RRC termination and RRM are useful. It was further seen necessary to clarify the single point of failure.
conclusion: noted
R3-051105
Location of RRC&RRM functions for eUTRAN (NTT DoCoMo)
discussion: When a optional RRM in a central node is considered the interfaces would need to be specified. Could the optional RRM node also handle intra cell HO? Ericsson asked if inter system HO have to be implemented in the optional central node and in BS? The concern of Ericsson is that the implementation will need to be done twice. The updates of the proposed databases was further discussed and whether this makes network operation more complicated.
conclusion: noted
R3-051068
The consideration of LTE radio resource management (CATT)

discussion: Thomas Ulrich (Siemens) asked if the RRC is also in the CPS? This would be a Node-B functionality. However there are many commonalities to the NTT DoCoMo proposal in 1105.
conclusion: noted

R3-051125
on support of handling mobility restrictions in LTE_ACTIVE (Siemens)
discussion: Alexander Vesely (Chairman) pointed out that the difference to today's concept is that the CN is updated in active and idle and no data would need to be kept in RAN. However, there are topology dependancies. It is agreed that it is beneficial that the CN has knowledge of the UE position.
conclusion: noted
R3-051126
Network sharing in LTE_ACTIVE (Siemens)
discussion: Sudeep Palat (Lucent) explained that in a 2-node architecture with a central node he sees dificulties regarding the re-use of the LTE redundancy concepts. Siemens further explained that SNA and RRM information should be processed in the same node.
conclusion: noted
R3-051146
Summary of RAN3 session on LTE for joint RAN2/RAN3 session (Chairman)
discussion: The document is intended to be presented to the joint RAN2/RAN3 meeting as a result of the RAN3 discussions. see Annex A
R3-051101
Proposal CP and UP architecture with MMF  (Nortel)
conclusion: noted
7
FS on Evolved UTRA and UTRAN – RAN3 specific topics

7.1
handling of intra-access mobility for UEs in LTE_ACTIVE

R3-051074
Fast Cell Selection for E-UTRAN (Qualcomm Europe)

not treated
R3-051092
Central Anchor Functions (Ericsson)

was discussed with AI joint 6
conclusion: noted

R3-051100
Intra-AS Mobility in LTE_Active Mode with MMF (Nortel)

see Agenda Item 6
R3-051108
On intra-access mobility for LTE_Active UEs (Samsung)

see Agenda Item 6

R3-051109
Intra-Access mobility in LTE, idle and active modes (Nokia)

see Agenda Item 6 (joint5 and joint6)

7.1.1
support of handling mobility restrictions

Note:
addressing regional subscription / regional roaming / access restriction (the terms are defined in TS 22.011), etc.


a) Determine allowed tracking areas and PLMNs for handover in LTE_ACTIVE

Note:
Function is agreed to reside in CN


Derived from subscription and provided to RAN


b) other functions/topics/issues
R3-051125
on support of handling mobility restrictions in LTE_ACTIVE (Siemens)
see Agenda Item 6
7.1.2
support of network sharing in LTE_ACTIVE

R3-051132
Discussion on impact of redundancy/load sharing concepts (Lucent Technologies)
not treated
7.1.3
support of redundancy concepts / load sharing of network nodes in LTE_ACTIVE

R3-051126
Network sharing in LTE_ACTIVE (Siemens)
see Agenda Item 6
7.2
Architectural Aspects of Security

Note: SA2 should play the major role on security for the next time. so issues “for immediate/urgent consideration” to be handled here. and issues that are related to EUTRAN architectural considerations.

R3-051107
Considering the security (NEC)

not treated
7.3
EUTRAN O&M, RRM and related architectural aspects

Note: quite a basket, but issues like “who owns the cell” (as CRNC today), “centralised vs decentralised RRM” etc.

The documents below were discussed under Agenda Item 6 (joint 6)

R3-051105
Location of RRC&RRM functions for eUTRAN (NTT DoCoMo)

R3-051068
The consideration of LTE radio resource management (CATT)

R3-051127
Discussion on O&M, RRM and other functions for the E-UTRAN architecture (Siemens)

7.4
general considerations on databases, recovery concepts, number of databases, required node stability etc.

Note: yet another basket AI

R3-051140
Node Reliability and Database Recovery/Restoration Mechanisms (Siemens)

not treated
7.5
Attempt to derive an architecture from the discussions above

R3-051101
Proposal CP and UP architecture with MMF  (Nortel)

see Agenda Item 6
7.5.1
UP Architecture

-
7.5.2
CP Architecture

R3-051137
E-UTRAN C-plane properties (Siemens)

not treated
7.5.3
EUTRAN internal fixing of Functional Division

-
7.6
Migration

R3-051136
Impact of New Capabilities of LTE/SAE on Migration and In-terworking (Alcatel)

not treated
7.7
Review of CN/RAN Functional Division Table, Way Forward

R3-051138
TR R3.018 skeleton (Vodafone Group)

discussion: noted
R3-051153
TR R3.018v001 (Vodafone Group)
discussion: The part for UP architecture is not decided yet. It was discussed if the terms RAN and CN shall be used. It was finally agreed to decide this later when further agreements on the architecture are made. Depending on. For 6.2.3.1 "backwards handover" was proposed instead of "make before break". Therefore it was deleted from the headline. Nokia was asked to prepare adocument for next meeting in order to explain their concept of target node preparation.
conclusion: the document was edited during the discussion and shall be email discussed until next meeting, revised in 1158
R3-051158
TR R3.018v001 (Vodafone Group)

to be discussed by email before RAN3#49
8
Other Work and Study Items

8.1
Improved support of IMS Realtime Services using HSDPA/HSUPA

RAN2 WI (RInImp-IMSRealTime), Target RAN#30 (30%)

R3-051075
Enhanced HSDPA Repointing Scheme (Qualcomm Europe)

discussion: Dino Flore (Qualcomm) sees it as possible that such an improvement can be made in the Rel-7 timeframe. He explained that the handover principles are not changed but the difference is that the UEs can monitor HS-SCCHs from 2 cells in parallel. The 3 proposed enhancement are Pre-loading of UE and Node B with HS related configuration, Parallel monitoring of source and target node-b HS-SCCHs, Implicit re-pointing to target node-b at first scheduling occurrence.
conclusion: noted
R3-051081
HSDPA re-pointing (Samsung)

discussion: Nojun Kwak (Samsung) explained that this proposal goes further than the Qualcomm proposal above by enhacing the re-pointing scheme by the following modifications:

- limit the UE requirement to monitor only one HS-SCCH for each pre-allocated/ non serving cell
- to reserve rather than allocating resources in candidate non serving HS cells

- simplify the procedure by reducing the amount of control signalling

- re-use event 1A & 1B with different parameter values to create a ‘hs serving candidate set’, which is a subset of the active set cells almost as good as the best cell
-introduce a new RNSAP/NBAP message HSDPA COMMIT to expedite the serving cell change.
conclusion: On the question from Siemens why the HSDPA COMMIT message is needed, Samsung commented that given the schemes introduced by Qualcomm it is not really needed, and the sole presence of data to be scheduled / respective information on HS-SCCH should be sufficient.
8.2
Optimisation of downlink channelisation code utilisation for 1.28 Mcps TDD

RAN1 WI (RANimp-RABSE-CodeOptTDD), Target RAN#30 (70%)

8.3
Delay optimisation for procedures applicable to CS and PS Connections

RAN2 WI (RANimp-DelayOpt), Target RAN#31 (not available %)

8.4
Inclusion of Uplink TDOA UE positioning method in the UTRAN specifications

RAN2 WI (LCS3-UEPos-UTDOA), Target stage 2: RAN#28, Target RAN3: RAN#30 (80%)

Note: no need to rebase CRs for Cannes

8.5
LCS Enhancements Related to Location-Based Services

RAN2 WI (LCS3-UEPos-Velocity), Target Velocity component RAN#30, Target RAN#32 (35%)

8.6
Multiple Input Multiple Output Antennas Iub/Iur Protocol Aspects

RAN3 WI (MIMO-IubIur) (BB under RAN1 Feature) Target RAN#30 (65% in RAN1, re-opened at RAN#28 for 6 months)

8.7
7.68Mcps TDD option: UTRAN Iub/Iur Protocol Aspects

RAN3 WI (VHCRTDD-IurIub) (BB under RAN1 Feature) Target RAN#30 (RAN3 50%, overall 40%)

8.8
3.84 Mcps TDD Enhanced Uplink: UTRAN Iub/Iur Protocol Aspects

RAN3 WI (EDCHTDD-IurIub), Target RAN#31 (5%)

R3-051133
Text proposal for 3.84Mcps TDD Enhanced Uplink TR on Iub/Iur congestion control (InterDigital)

discussion: no comments were made
conclusion: The text is agreed

R3-051134
Text proposal for 3.84Mcps TDD Enhanced Uplink TR on E-DCH Frame Protocol Messages (InterDigital)

discussion: Instead of the figure in the document the figure of the latest TS 25.427 will be included. The highlited sentence below the figure will also be modified
conclusion: The text is agreed with the outlined modifications.
8.9
Continuous connectivity for packet data users

RAN WI (), Target RAN#31 (new WI created at RAN#29)

8.10
RAN WI TEI7, Technical Enhancements and small Improvements

R3-051139
Proposal for DSAC feature improvements (Siemens)
discussion: Nokia stated that the detection of such malfunctions should be detected on lower layers. Thomas Ulrich (Siemens) pointed out the the detection could also be made on a lower layer but on AP layer it will be more controlled with regards to inter vendor interoperability. Philippe Godin (Nortel) asked why the whole domain should be barred, which would be the case with ACBOP, when only one CN node has the problem. This would need to be checked. Siemens clarified that backwards compatibility with pre- Rel-7 CN nodes will be indicated by an error indication. It was explained that the sequence number is used to detect lost messages and to calculate response times. The discussion could be continued later.

conclusion: noted
8.11
others

-
9
Outgoing liaisons
R3-051154
Report of RAN2/3 discussions on Intra access mobility (Nortel)
discussion: The 2 proposed idle architectures were listed:

- architectures, that handle LTE_IDLE within the eNodeB

 -architectures, that handle LTE_IDLE (in central node(s)) above eNodeB

It was agreed that the sentence "Although majority was expressed by the group for the latter one, a final agreement for LTE_IDLE handling was not reached during RAN2/3#48bis in Cannes, but is expected to be taken in RAN2/3#49 in Korea." can remain in the LS.
The home database access. It was further agreed to indicate that the idle mode is quite well progressed while

conclusion: revised to 1155
R3-051155
Report od RAN2/3 discussions on Intra access mobility (Nortel)

revised to 1156

R3-051156
Report of RAN2/3 discussions on Intra access mobility (Nortel)
revised to 1157, final LS in 1157

R3-051157
Report of RAN2/3 discussions on Intra access mobility (RAN2, RAN3)
conclusion: agreed
10
Any other business

Alexander Vesely (Chairman) explained that for the next RAN3 meeting the ASN.1 review is necessary because of the freezing. Delegates were asked to take care of the procedures company-wise.
11
Next meetings (agendas, etc.)

TSG RAN WG3 #49,

07.11.2005 - 11.11.2005

Seoul, South Korea

TSG RAN #30,



29.11.2005. - 02.12.2005
St. Julian, Malta

12
Closing of the meeting

The TSG RAN WG3 Chairman Alexander Vesely thanked the delegates for participating and contributing to RAN WG3 meeting #48bis. He closed the meeting on October 14th 2005 at 12:20 hrs.

Annex A:
Joint RAN2, RAN3 sessions on LTE

0
Opening of the meeting (Tuesday 9 am)

Philippe Godin welcomed the delegated on behalf of the European Friends of 3GPP. The meeting was chaired by RAN2 Chairman Denis Fauconnier and RAN3 Chairman Alexander Vesely.
1
Approval of the Agenda
R3-051066
Agenda for common RAN2/RAN3 LTE topics, Cannes, France 11 - 14 October 2005 (Chairman)
discussion: No comments were made.

conclusion: approved

R3-051144
Tdoc Allocation for Joint RAN2/3 #48bis meeting on LTE

conclusion: noted

Please note that many documents which were allocated for the oint meeting were discussed in RAN3 (see Agenda Item 6 in RAN3 report).

2
Documents for information documenting the current status (if needed)
R3-051141
TR 23.882 v0.6.0 (Vodafone, Rapporteur)

The TR contains the latest agreements in SA2 and was provided by the Rapporteur to the SA2 Adhocmeeting 10-14 October 2005. The document was submitted for information and was not presented.

conclusion: noted
3
incoming LSs 
R3-051067
Reply LS on Security Requirements for Long Term Evolved RAN/3GPP System Architecture Evolution (TSG SA WG3, S3-050602)
conclusion: noted

Reply LS in R3-051159
R3-051142
LS on UTRA LTE UL macrodiversity performance results (TSG RAN WG1, R1-051255)

The document was treated under joint Agenda Item 4 below.

4
MDC
Note:
 mainly to estimate protocol/network complexity versus L1 gains, on way forward see RP-050633.

R3-051142
LS on UTRA LTE UL macrodiversity performance results (TSG RAN WG1, R1-051255)

discussion: Nokia clarified that the tables in 1.1 are about the User throughput gain.
Telia Sonera asked if the complete picture is available with these tables as it would be interesting to re-use existing sites. Nokia pointed out that the MDC gains were increasing with smaller cell sizes and does not become much lower with bigger cell sizes.
conclusion: noted, a decision with regards to MDC shall be taken during this meeting.
R3-051143
UL MDC studies to TSG-RAN WG2/WG3 (Nokia, Siemens, Fujitsu, Motorola, Samsung, NEC, Panasonic, NTT DoCoMo, Alcatel)

discussion:  Mattias Wahlqvist (Ericsson) explained that R1-051183 which is referenced maybe misunderstood as Ericsson sees significant gains in certain scenarios. Qualcomm stated to also consider the costs of the gains.
conclusion: noted
R3-051102
Macro diversity impact analysis (NTT DoCoMo,NEC, Nokia, Nortel, Panasonic)

discussion: The document saw the following drawbacks which need to be considered with MDC: processing load, standardisation effort, testing effort, layer 1 overhead, increased terminal complexity. It was clarified that in 2.6 the context transfer is done before the radio handover. Ericsson asked whether the indicated 10 additional testcases really is an addition of complexity.

conclusion: noted

R3-051070
Network impacts of macro-diversity (Fujitsu)
discussion: Fujitsu clarified that 2.4 relates to UL backhaul. In 2.2 Fujitsu explained that the E-DPCCH overhead is given as the reception at non-serving cell has to be better (i.e. either some interference marging at non-serving cell is reserved or higher power).
conclusion: noted.
R3-051071
Issues and Discussion on Uplink Macro-Diversity (Cingular Wireless)
discussion: Don Zelmer (Cingular) confirmed that the document asks for more information/further studies from RAN1 and to either postpone the decision if it is against MDC or to agree on MDC. Cingular wants to make sure that the goals of the E-UTRAN can be achieved and that macro diversity shall not be left out of E-UTRAN unless it can be be proved that the requirements can be met without MDC and MDC is not needed. Sami Kekki (Nokia) explained that the majority of companies see better gains without MDC rather than with MDC. Mattias Wahlqvist (Ericsson) expressed the opinion that although the requirements could be met without MDC removing of MDC could be a step in to the wrong direction.
conclusion: noted
R3-051110
Considerations on UL inter-BS SHO in the Evolved UTRAN (Nokia, NEC)

discussion: In this document the view is that the small gains which can be reached by SHO cause negative impact on the  needed architecture and exclude other features which could be introduce for performance enhancement. RRM processing and radio interface optimising will become more complex and would introduce user plance latency. Nokia clarified that the intra Node-B case would have not the same architectural impact. It was further pointed out that the radio interface could be asymetric. E.g., concentration could be done in the transport network that results in asymetric transmission. Ericsson asked how SHO could impact User IP traffic? Nokia explained that IP processing could be improved with regards to the scheduler when direct access to the IP stream would be available and the radio would be more IP aware.
conclusion: noted
R3-051116
Architectural Impact of SHO/MDC (Siemens)
discussion: The complexity of scheduling and ACK/NACK schemes were outlined in the document. Qualcomm asked why MDC cannot be done in the eGSN? It was discussed that it could also be done separately outside the eGSN but the possibility inside the eGSN also exists.
conclusion: noted
R3-051080
Discussion on macro diversity for Evolved UTRA (LGE)

discussion: On the ability to re-use existing cell sites Cingular asked whether that means that LGE supports MDC? LGE explained that it is a more a question to RAN1 if the requirement to be able to re-use existing sites can be met. It was further discussed how the signalling overhead can be treated, e.g. by a separate control channel. Thedelay caused by the interface between the AP and Node- Bs, the signalling overhead and the higher processing power were seen as the disadvantages of MDC while avoiding ping-pong handover, lower time criticality during cell change and the better coverage were the advantages.
conclusion: noted

R3-051082
On Macro-diversity impact on operator deployment (Ericsson)

discussion: Sami Kekki (Nokia) asked what kind of savings are assumed based on MDC? Ericsson is of the opinion that when existing sites will be re-used MDC is required. The major costs would come from the sites and therefore improvements for the coverage will be important. It was further pointed out that it is very difficult to discuss costs as this varies very much between operators, vendors and other things which would need to be compared more detailed.

The gain of MDC regading numbers of sites was discussed and whether this really brings a reduction of needed sites for operators.

conclusion: noted

R3-051085
System complexity for UL macro-diversity support (Ericsson)

discussion: Ericsson explained that rthey see little complexity regarding implementation effort. Sami Kekki (Nokia) thinks that in the conclusion the comparision needs to be done between a system that supports MDC and a system that does not support MDC and not list the complexity of an architecture which is already existing. It was discussed which is the complexity in the implementation later on as for example also EDCH is quite late caused by MDC and also R99 was delayed ,among others, for this reason.

conclusion: noted

R3-051148
On the proposal to remove UL MDC (Ericsson, Qualcomm, Cingular, 3)

discussion: The document proposed to further study the MDC issue in RAN1 and not to take any working assumption. Sami Kekki (Nokia) asked whether the agreed way forward from TSG-RAN#29 is challenged now. Don Zelmer (Cingular) stated that Cingular do not believe that the TR 25.913 requirements can be reached without MDC. Cingular and Ericsson stated that they have changed their mind on the plenary documents RP-050633 "way forward in MDC discussion" and RP 050634 "simulation discussions" which were signed by many companies. Qualcomm is of the opinion that the decision on MDC would pre-conclude impacts on layer 1 for RAN1 which is not the mandate of the joint RAN2/RAN3 meeting. Denis Fauconnier (RAN2 Chairman) responded that a clear mandate was given to the joint meeting to find an agreement on this issue. As no consensus can be reached now the chairmen asked whether the proponents of MDC support would rather go for a voting. Cingular prefered a vote on MDC and Ericsson stated that they are not yet ready to take adecision and if the consequence of this is a voting then they are in favour of a vote. Denis Fauconnier (RAN2 Chairman) informed that the voting will need to be done on TSG-RAN level. The proponents of MDC did not agree to accept majority/consensus decisions in the next WG meetings in Seoul. Therefore it was proposed to discuss the issue further in TSG-RAN#30 and to organise a voting if needed.
conclusion: To be discussed further in TSG-RAN#30, voting may be necessary.
R3-051146
Summary of RAN3 session on LTE for joint RAN2/RAN3 session (Chairman)

discussion: The document was presented by Alexander Vesely (Chairman) as a result of the discussion s on LTE idle/active in RAN3. Sami Kekki (Nokia) said that IOT testing is something similar as Iur testing and not more serious than this. This opinion was challenged by Philippe Godin (Nortel). NTT stated that optionality for RRM applies  to optional above NB. On the architectural options the difference between the MME and CPS (MME basically VLR functions) was explained. Ericsson, based on the MDC discussions, have the preference to have the UP anchor/CPS as a separate node.
conclusion: noted
The chairmen summarized the pros and cons based on the different MDC contributions:
SUMMARY OF MDC:
Summary:

Pros

MDC gains (better  coverage and/or capacity and/or cell edge throughput)

Costs is in the sites => coverage enhancement features are essential. But most sites should exist already, so is it more a cell edge throughput issue…?

Macro-Div ready architecture independent of physical layer

But RAN decided that we do not support too many options for LTE

less time critical cell change

“Make before break”

less frequent cell change needed

but may be needed for DL anyway

No interruption in the UP

Cons

Complexity/feasibility of the (fast) scheduler for an orthogonal time/frequency uplink

Synchronising the radios and to some extent the schedulers/Node-Bs

And associated overhead

Interference margin overhead to decode “associated signalling” at non-serving cell

Introduction of delay due to transport in the interface between the APs and the node performing the combining

Duplicate receiver in UE for MDC operation

Delay due to the (RLC) repetition in a higher node, and complexity of distinct repetition layers

HARQ RTT extra delay

Bigger backhaul in UL

But UL backhaul not always as loaded as DL

QoS requirement on backhaul may be higher
Higher processing requirement in Node-B (and MDC entity)
Higher signalling overhead in the network and on the air interface

More testing
In order to to get a cleaerer view on the company positions the chairmen asked for a show of hands concerning the support/non-support of MDC. The result was summarized by Denis Fauconnier (RAN2 Chairman) in the table below:
Position of companies on UL inter-Node-B macro-diversity:

· LTE architecture shall support Macro-diversity selection combining in a node above Node-B?

· LTE architecture shall support Macro-diversity selection combining at Node-B level (inter Node-B connection)?

· LTE architecture shall NOT support Macro-diversity selection combining?

Position of companies:

· LTE radio interface shall be defined without macro-diversity and optimised accordingly

· LTE radio interface shall be defined with macro-diversity and optimised accordingly

Preference

	
	

	Architecture
	

	· MDC above Node-B
	Ericsson, Qualcomm, Cingular, TeliaSonera (open)



	· inter Node-B MDC in Node-B
	

	· No MDC
	DoCoMo, Nokia, Siemens, Samsung, Alcatel, NEC, IP Wireless, Panasonic, Lucent, ETRI, Mitsubishi, Fujitsu, Toshiba, T-Mobile, Vodafone, Infineon, Nortel, Motorola, Telecom Italia, Orange, Telefonica, CATT, ZTE, LGE

	Radio
	

	· With MDC
	Ericsson, Qualcomm, Cingular, TeliaSonera (open)

	· Without MDC
	DoCoMo, Nokia, Siemens, Samsung, Alcatel, NEC, IP Wireless, Panasonic, Lucent, ETRI, Mitsubishi, Fujitsu, Toshiba, T-Mobile, Vodafone, Infineon, Nortel, Motorola, Telecom Italia, Orange, Telefonica, CATT, ZTE, LGE


4.1
Path switch/mobility anchor for intra access system handover in LTE_ACTIVE

Note: 
Functional allocation still to be decided (agreement not to have it in eNB)

The allocated documents wre treated under joint AI 4
4.2
other functions/topics/issues
The allocated document was treated under joint AI 4
5
handling of intra-access mobility for UEs in LTE_IDLE
The RAN2 discussion on the states in the "states" document from RAN2 were summarised by Denis Fauconnier(RAN2 chairman).

The proposal on the way forward in intra-access mobility was to list different functionalities in the table, based on the submitted documents, and agree on the various points.

The proposed states were grouped in the following 3 bullets:

1) Idle state and active management in Node-B , RRC level, UE is always PMM connected

Nokia, IPWireless, Motorola
2) Idle state and active state in central node(s) above Node-B

Ericsson, Qualcomm on same level

Siemens on different levels
3) Idle state (in central node(s)) above Node-B, active state (RRC connection) in Node-B

Nortel, NTT DoCoMo, Samsung, ETRI, Panasonic, Lucent, LGE, Fujitsu
Telia Sonera: Not 1) (Idle should be in central node)
Vodafone, NEC, Alcatel, Toshiba, CATT: Not 2) because they se no need for a central RRC function
discussion: Vodafone explained that they see the need to have the RRC managed in the Node-B and do not see the need for a central RRC function. It was further discussed that the RRC may need to be moved up because of security reasons. This issue must be looked at. It also needs to be clarified if a common idle mode needs to achieved with 2G/3G.
In order to come to a clearer view on what the different views on the RRC states are Alexander Vesely (RAN3 Chairman) proposed to continue with Agenda Item 7 on RRC termination and related architecture concepts.
Some companies expressed their views that the input documents should be presented and to discuss the avantages of one solution compared to the others to reach a clearer view.

The discussion was continued on Thursday. The chairman asked which company would object to option 3 as a WA in a LS to SA3 informing SA3 about the 3 options and asking SA3 if option 1 and 2 are accetable from security point of view. Draft LS in R2-052578. The final Ls is in R3-051159 (see outgoing LSs).
conclusion: discussion to be continued in RAN3 only sessions (Wednesday/Thurday morning).
R3-051077
RAN/CN functional allocation: Location management, Paging, Intra-radio access mobility in LTE_IDLE (Huawei)
treated in RAN3 session
R3-051079
Suggestion on the status of LTE_IDLE (Huawei)

treated in RAN3 session
R3-051096
Intra-AS Mobility in LTE_Idle Mode with MMF (Nortel)

treated in RAN3 session
R3-051129
Discussion on handling intra-access mobility in LTE_Idle (Lucent Technologies)

treated in RAN3 session
R3-051109
Intra-Access mobility in LTE, idle and active modes (Nokia)
treated in RAN3 session
5.1
refinement of Tracking Functionality concepts 
R3-051076
Handling of intra-access mobility in LTE_IDLE (ETRI)

The document was not presented
R3-051086
Further discussion on LTE_IDLE within SAE / LTE (Ericsson)

treated in RAN3
R3-051103
Proposal on Intra-access radio mobility in LTE_IDLE (NTT DoCoMo)

treated in RAN3

a)
Indicate cell information (PLMN-ID, tracking area-ID, radio parameters) to UE for cell/PLMN selection in LTE_IDLE
Note: 
Function agreed to reside “RAN”.

It is FFS if the PLMN-ID should be subdivided.
b)
Accept/deny UE’s location (tracking area) in LTE_IDLE

Note: 
Functional allocation still to be decided
R3-051117
Functional allocation of Accept/Deny UEs location (tracking area) in LTE_IDLE (Siemens)

treated in RAN3

c)
Store UE’s location (tracking area) in LTE_IDLE

Note: 
Functional allocation still to be decided

For paging inactive UEs and for recovery.
R3-051118
Proposal for handling intra-LTE access Area Update (Siemens)
treated in RAN3

d)
Local Storage of subscriber information about allowed PLMNs and location restrictions within PLMN

Note: 
Functional allocation still to be decided

To decide on tracking areas allowed for UE/user 
e)
Initiation (trigger) of Paging of LTE_IDLE UEs within tracking area
Note: 
Functional allocation still to be decided
R3-051119
Functional allocation of Paging of LTE_IDLE UEs within tracking area (Siemens)

treated in RAN3

f)
other functions/topics/issues concerning Tracking Functionality concepts
R3-051093
Inter-technology Mobility  Idle Mode (Motorola)

treated in RAN3

5.2
support of handling mobility restrictions in LTE_IDLE

Note:
addressing regional subscription / regional roaming / access restriction (the terms are defined in TS 22.011), etc.

R3-051135
Introduction to inter and intra 3GPP mobility in idle mode (Alcatel)
treated in RAN3

5.3
support of User Identity confidentiality in LTE_IDLE

Note:
e.g. Idle mode signalling and attach/re-attach with temporary user identities)

Today:  temporary IDs are allocated and reallocated by MM (RAU) signalling today; TMSI unique within RAU only; otherwise TMSI would become much larger and needs to encode serving node; today TMSI+RAU addresses the (old) serving node
R3-051114
Ciphering of RAN signalling (Samsung)
discussion: Ericsson asked what the ‘protectable’ radio resource refers to as this would not be obvious for SA3. 
It was discussed whether the it would be possible for SA3 to answer until the next RAN WG meetings in November, e.g. by email discussion as SA3 have no meeting before this date. 
conclusion: noted, questions to SA3 to be captured by Nokia and liased to SA3.
R3-051120
Support of User Identity Confidentiality in LTE_IDLE (Siemens)

treated in RAN3

R3-051151
Security aspects for placement of "RRC Termination Point" (Siemens)
discussion: The text is proposed to be adde to the LS to SA3. 
conclusion: noted
5.4
network sharing in LTE_IDLE

Note:
Details need to be studied in RAN WGs and SA2
R3-051121
Support of redundancy concepts/load sharing of network nodes in LTE_IDLE (Siemens)
treated in RAN3
5.5
support of redundancy concepts / load sharing of network nodes in LTE_IDLE

Note:
similar to today’s Iu-flex mechanisms

Today: Multiple nodes serve same tracking area; differentiation of serving node coded via TMSI.

5.6
“others” on intra-access mobility in LTE_IDLE

R3-051094
Intra-technology Mobility  Idle Mode (Motorola)

treated in RAN3
R3-051122
Necessity for a "LTE_C-Plane-Connected" State in LTE Mobility Management concept (Siemens)

not treated
6
handling of intra-access mobility for UEs in LTE_ACTIVE

Most of the documents were treated in RAN3 on Wednesday/Thursday morning

R3-051097
Intra-AS Mobility in LTE_Active Mode with MMF (Nortel)

treated in RAN3
R3-051130
Discussion on handling intra-access mobility in LTE_Active  (Lucent Technologies)

treated in RAN3
R3-051109
Intra-Access mobility in LTE, idle and active modes (Nokia)
treated in RAN3
6.1
Handover concepts
R3-051091
Handover interruption times (Ericsson)

discussion: Ericsson clarified that the document discusses intra eUTRAN, eUTRAN-UTRAN and eUTRAN-GERAN handovers. The TCP performance during hanover procedures were discussed. It was figured out that due to the various implementations of TCP/IP no precise estimation with regards to interruption times can be made. The document proposes to change requirements for throughput, end-to-end RTT and handover interruption in order to align with findings in the shown analisys.
conclusion: to be continued, noted
R3-051069
Intra-access mobility for UEs in LTE_ACTIVE (CATT)

treated in RAN3

R3-051073
Intra-system mobility for E-UTRAN (Qualcomm Europe)

treated in RAN3

R3-051078
RAN/CN functional allocation: Intra-radio access mobility in LTE_ACTIVE (Huawei)

treated in RAN3
R3-051083
Change of intra EUTRAN mobility requirements (Ericsson)

not treated
R3-051084
Change of EUTRAN-GERAN/UTRAN mobility requirements (Ericsson)

not treated
R3-051087
Central Anchor Functions (Ericsson)

treated in RAN3

R3-051089
LTE States in E-UTRAN (Ericsson)

not treated

R3-051095
Intra-technology handover in LTE_ACTIVE (Motorola)

treated in RAN3

R3-051106
EUTRAN handover procedure for LTE_ACTIVE (NEC)

treated in RAN3

R3-051113
Intratreated in RAN3

treated in RAN3

R3-051136
Impact of New Capabilities of LTE/SAE on Migration and In-terworking (Alcatel)

not treated
a)
Decision for intra access system handover in LTE_ACTIVE 
Note:
Function is agreed to reside in RAN (it was clarified that ”decision” refer to  triggering HO)

b)
Guiding the measurement process within UE for handovers in LTE_ACTIVE
Note:
Function is agreed to reside in RAN

Guidance might be modified based on information received from CN.

R3-051123
On measurement control in E-UTRAN (Siemens)
not treated
c)
Support for lossless HO (E.g. Downlink duplication, Packet forwarding or Anchor)
Note:
If needed, check requirements with SA1

d)
Support for seamless HO (E.g. Downlink duplication, packet forwarding or Anchor)
R3-051115
Support for seamless handover (Siemens)
not treated

e)
Transfer of UE specific contexts for handover of LTE_ACTIVE UEs
Note:
The need for this functionality depends on the chosen architecture

R3-051124
On transfer of UE specific contexts for HO of LTE_ACTIVE UEs (Siemens)

not treated

f)
other functions/topics/issues
7
Termination of RRC & related architectural concepts
R3-051072
E-RRC protocol termination and E-RRC layer functions (Nortel Networks)

not treated

R3-051088
Functions handled by RRC (Ericsson)

not treated

R3-051104
Comparison of two architectures (NTT DoCoMo, Nokia, Nortel)

not treated

R3-051105
Location of RRC&RRM functions for eUTRAN (NTT DoCoMo)

was treated in RAN3
R3-051145
Comment on "Comparision of two architectures" (Vodafone)

not treated

R3-051111
IP Header compression over LTE radio (Nokia)

not treated

R3-051112
TCP performance in ISHO (Nokia)

not treated

R3-051131
Discussion on termination point for RRC (Lucent Technologies)

not treated
8
Review of CN/RAN Functional Division Table, Way Forward
R3-051090
Definition of "Radio Protocols" (Ericsson)
not treated

R3-051098
Conclusive Update of CN/RAN Functional Division Table (Nortel)

not treated

9
Outgoing LSs

R3-051150
Reply LS on Security Requirements for Long Term Evolved RAN/3GPP System Architecture Evolution (Nokia)
discussion: In section 3 for architecture 1 the subscription related information needs to be added to the security parameters in RRC which reside in the eNode-B. To architecture 3 secured eNB-eNB signalling transfer needs to be added. The RAN2 signalling chapter was discussed with regards to ciphering and security issues and which security level is required for these interfaces.

SA3 is not asked to express a preference of one of the architecture but state if one of the architectures must be excluded because of security reasons.
conclusion: revised in 1152.
R3-051152
Reply LS on Security Requirements for Long Term Evolved RAN/3GPP System Architecture Evolution (Nokia)

final LS in 1159, revised to 1159
R3-051159
Reply LS on Security Requirements for Long Term Evolved RAN/3GPP System Architecture Evolution (RAN2, RAN3)
conclusion: agreed

R3-051157
Report of RAN2/3 discussions on Intra access mobility (RAN2, RAN3)

discussion: This is a joint RAN2/RAN3 LS which was discussed and finalised in RAN3.

conclusion: agreed

10
AOB

-
11
Close of the meeting
The joint meeting was closed on Thursday afternoon and the WG meetings continued.
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