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Progress Report since the last TSG (for all involved WGs):

RAN1
LTE was discussed
for 3 days at the RAN1 ad-hoc meeting in January, 
for 3 days in a parallel ad-hoc MIMO session and a joint session with RAN3 at  RAN1#44 meeting in February and 
in a teleconference for MIMO at twice.
· RAN1 ad-hoc
· 253 contributions were submitted and 98 contributions were treated.
· RAN1 agreed the following topics. These were included in RAN1 LTE TR [1].
· DL basic transmission scheme: transmitter diversity for control channel, number of maximum transmitted antenna
· Baseline of DL reference signal structure for simulation 

· 1st (2nd ) reference symbol: OFDM symbol #1 and #5

· FD density: Every 6th sub-carrier per antenna

· Etc. 

· Baseline structure of DL resource block size and multiplexing
· 25 sub-carriers (375kHz) per resource unit

· High-level concept of DL scheduling including CQI feedback scheme   
· DL Link Adaptation: The same coding and modulation is applied to all groups of resource blocks belonging to the same L2 PDU scheduled to one user within one TTI and within single stream.

· High-level concept of DL HARQ
· RAN1#44
· 353 contributions were submitted and 176 contributions were treated.
· RAN1 agreed the following topics. These were included in RAN1 LTE TR
· UL Basic transmission scheme: Basic concept of the modulation scheme, roll-off ratio of filter and UL resource unit size
· Interference mitigation concepts
· LS reply was sent to RAN3 [2]. 
· High-level concept of UL/DL MIMO
· High-level concept of measurement schemes 
· UE Capability on the minimum bandwidth of 10 MHz
· High-level concept of link adaptation for UL scheduling
· High-level concept of UL Link Adaptation

· High-level concept of DL/UL HARQ

· LS sent to RAN on 1.6MHz spectrum allocation

· Following topics are still open and under discussion on the E-mail
· L1/L2 signalling

· UL reference signal

· Random Access

· Cell search

· MBMS
· Latest RAN1 LTE TR will be contributed in RAN#31 for information [22]
RAN2

At  RAN2#50  in January, LTE was discussed for three and a half days in a regular RAN2 session, and for one and a half days in a joint RAN2, RAN3 and SA3 session. At RAN2#51  in February, LTE was discussed for a day in a regular RAN2 session.
· Regular RAN2 session in RAN2#50 meeting
· The RAN2 specific work plan for LTE:  A contribution on this topic was endorsed [3].

· Logical and transport channel structure:  It was agreed that:
· The PCH should be defined separately from the DL-SCH,

· UL DCCH and DTCH are to be mapped only onto the UL-SCH and not on the RACH.

Necessity of NCH, MCH and RACH transport channels and CCCH and MCCH logical channels still remain FFS. Updates to the RAN2 LTE TR have been made accordingly.
· Questions on initial cell access procedures (e.g. contention resolution and possibility of combining the procedure with UL synchronization procedure) were raised, and an LS was sent to RAN1 [4].

· Measurements to be provided by the physical layer:  High-level concept was agreed. It is FFS whether RRC or MAC commands will specify the control. These points were captured in the RAN2 LTE TR.

· Simultaneous physical channel combinations to be supported by the UE:  An LS was sent to RAN, SA, SA1 and RAN4 as a result to inquire about the service/reception requirements concerning MBMS [5].

· NW termination node of the outer ARQ:  No agreement could be reached.

· E-RRC and E-MAC high level functions:  The list of agreed functions has been captured in the RAN2 LTE TR along with issues that remain FFS.

· E-RRC and E-MAC protocol states:  Contents that were already agreed were captured in the RAN2 LTE TR. To define sub-states within the active state, an LS was sent to RAN1 containing questions on necessity of UL synchronization procedure after a long period inactivity [3].

· Detailed MAC architecture and functions:  It was agreed to have one MAC entity per cell and to model HARQ within the MAC layer, (both at UE and BS). Questions regarding how to handle physical resource blocks (e.g. in relation to TTI, transport blocks and HARQ) were sent in an LS to RAN1 [6].

· UTRAN – E-UTRAN state transition:  It was concluded that it was too early to exclude some cases. General requirements have been captured in the RAN2 LTE TR.

· Regular RAN2 session in RAN2#51 meeting
· Email discussion result regarding LTE nomenclature was presented and noted.

· Multiplexing structures for the user plane and NAS signalling:  Four options for user plane multiplexing and three options for NAS signalling were discussed. The issue for NAS was kept open, but it was agreed a multiplexing structure for user-plane, that would need to be further discussed with RAN1 (L1mux) and with SA2 (aGw MUX).
· Locations of the control plane functions:  The locations of each C-plane functions, except for the mobility handling for the LTE_ACTIVE state and measurement configuration and reporting for mobility, were agreed. It was left FFS whether some C-plane functions in the aGW are to be modelled as Upper RRC or NAS.

· MAC internal architecture:  Basic MAC internal architecture was agreed. It is still FFS whether the outer ARQ is self contained in the MAC or moved to a separate sub-layer (RLC). These points have been captured in the RAN2 LTE TR.

· The question of RRC/mobility location and upper ARQ location will be brought by the RAN2 Chair to RAN Plenary for discussion and decision.
· Latest RAN2 TR will be contributed in RAN#31 for information [23]
RAN3
RAN3#50 in January was exclusively dedicated to LTE, during RAN3#51 in February 2 ½ days were spent on LTE.

· RAN3#50 meeting

· Intra LTE mobility for UE in LTE Active:  Open issues for both C-plane and U-plane were clarified. 

· On C-plane issues, it was decided that handover decision should be performed in where the CMC (Connection Mobility Control) function is resided.
· On U-plane issues, some mechanisms for data loss avoidance were discussed and RAN3 decided to specify one mechanism only. It was also discussed that ‘lossless requirement’ for Intra LTE mobility is needed, and the discussion is to be kicked off in RAN3 reflector and continued in the next RAN3 meeting.
It was also decided that Fast Cell Reselection mechanism discussion in RAN3 is closed due to the conclusion that the scheme is inefficient from a radio resource usage.

· LS was sent to SA2 asking whether the aGW involvement is necessary during handover preparation phase [7].

· RRM Handling:  The differences on where the RRM functions are resided due to different architectures were identified. 
On inter-cell RRM function discussion, some open issues were identified, e.g. necessity of RRM server, the necessity of RRM information exchange.
· LS was sent to RAN1 asking for clarification on inter-cell RRM handling from PHY perspective on the issues as identified in inter-cell RRM discussion [8].

· RAN3#51 meeting

· Intra LTE mobility for UE in LTE_IDLE:  The mechanisms on how the paging is transferred was agreed to be captured in a RAN3 TR.

· Intra LTE mobility for UE in LTE_ACTIVE:  The description on a number of solutions for handover mechanism both on C-plane and U-plane were captured in a RAN3 TR. 
Late path switch in handover completion phase was agreed.
Text proposal for TR25.912 and TR 23.882 on Intra LTE mobility C-plane and U-plane handling was agreed and submitted to RAN2/3/SA2 joint meeting in Denver.

· Inter RAT mobility Idle mode:  How to limit the signalling in idle mode were treated and discussed again in the RAN2/3/SA2 joint meeting in the following week.

· Idle-Active transition:  It was agreed that paging initiation is performed by a centralized UP entity (UPE).

· Migration, bearer concept & QoS mapping and AS/NAS separation were treated. The same issues were also discussed in the RAN2/3/SA2 joint meeting in the following week.
· On architectural migration aspects, some initial discussions were led (see e.g. [21]). Migration will be one of the main topics at RAN3#51bis (3-5 April 2006).

· EUTRAN Architectural Conclusion:  Majority of the companies were in favour of the architecture where RRC termination is in eNodeB. The same issue were also discussed at RAN2/3/SA2 joint meeting in the following week.

· RRM handling:  Currently there is debate in RAN3 whether there is a need for an RRM Server which handles the co-ordination of inter-cell matters in a centralised way. However, this needs to be studied further and is, among others, dependent from output of RAN1 discussions.
· Short session of joint meeting with RAN1 was held. The meeting mainly discussed on the time scale of RRM information exchange and the necessity of network signalling for interference cancellation. The joint meeting achieved no conclusion.

RAN 2/3/ SA3 Joint Meeting 

LTE was discussed for one and a half days at this  joint meeting in January.

· The joint meeting mandate was to identify those functions that cannot reside in eNodeB.

· 13 documents on identification of threat and solution analysis for C-plane Radio Function were treated.

· It was decided that:

· RRC is always integrity protected

· Regarding RRC message privacy, the following is agreed:

· RRC ciphering is TBD

· User ID ciphering is to be studied in SA3

· Allocation of ID is to be studied in RAN2 and RAN2 will summarize and send the LS to SA3

· It was agreed that a separate key is needed for RRC protection if RRC is terminated in eNodeB to prevent derivation from NAS and UP keys.

· MAC security is TBD, conclusion is to be decided in April by SA3

· RRC protection is resided in the node where the RRC function terminates.

· NAS should be protected in above eNodeB.
· UP ciphering is to be terminated in aGW.

· Since there is no show stopper in security vulnerability depending on RRC termination, other criteria will be used for a decision in RAN on RRC termination points.
· SA3 and RAN3 will have to work on network interface security aspects linked to IP transport.
RAN2/3/ SA2 Joint Meeting

SAE/LTE was discussed for two days at the joint meeting during in the following week at RAN2#51 and RAN3#51.

· RAN2 and RAN3 reports were presented by the RAN2 and RAN3 chairmen, respectively [9], [10].

· 2 alternatives on overall architecture text proposal, one with RRC termination in eNodeB and one with RRC termination in aGW were prepared and to be submitted to RAN#31 for decision [11], [12].

· Text proposal for TR23.882 and TR25.912 on Intra LTE access mobility C-plane was agreed [13].
· Text proposal for TR23.882 and TR 25.912 on Intra LTE access mobility U-plane was not agreed [14]. It was noted that RAN WG3 will propose this text to the TSG RAN #31 meeting for further discussion.
· It was agreed that paging initiation is performed by UPE assuming that power saving mode in LTE_ACTIVE is as effective as that in LTE_IDLE.

· The issues on the number of UPE and TA concept were discussed and it was decided that SA2 will continue to study these issues.

· LS on ‘lossless requirement’ to SA1 and SA4 was discussed and drafted [15]. It was agreed that the LS will be finalized in RAN#31.

· Inter 3GPP RAT mobility:  The discussion was mainly on the limiting signalling in LTE_IDLE, including the mobility from LTE_IDLE to URA_PCH. It was agreed to eliminate 3 solution options that exist in TR 23.882 because they were considered not sufficient to support the problem.

· The meeting agreed on the QoS bearer concept that is applicable with the QoS signalling already captured in TR23.882. Text proposal of this concept was approved for inclusion in Draft TR 23.882 and reference from TR 25.912. [16].
· Migration issues:  Several scenarios depending on the RRC termination decision and scenarios to connect to legacy core network were presented [17].

· SAE work plan and division of work between RAN2, RAN3 and SA2 was finalized [18].
· On LTE nomenclature, it was agreed that original “idle” and “active” should be used rather than “standby” and “ready” proposed by RAN2.
RAN4

In RAN4#38, LTE was treated under agenda item "7.1 FS on Evolved UTRA and UTRAN [RANFS-Evo]". 47 contributions were treated.

· Priorities for LTE studies:  It was discussed which areas RAN4 would have covered by the completion date (June, 2006). It is noted that the variable bandwidth would be the most interesting. It was agreed to set up an LTE dedicated reflector, and discussions will be continued in the reflector. 

· Out-of-band emissions:  It was discussed whether out-of-band emissions should be linked to channel bandwidth or fixed. A majority of companies favour the first option. Decisions will be taken after the simulation results are presented. 

· EVM:  It was noted that there is an obvious correlation between the spectrum shaping in RAN1 and the spectrum mask issues in RAN4, and that work split between RAN1 and RAN4 should be clarified before moving to the work item phase.

· RF system scenario:  Simulation methodology, simulation parameters like cell layout, and cases to simulate, such as band width options and bands, were discussed in the evening session. All the agreed text proposals are included in [19]. Discussions would be continued in the LTE e-mail reflector and conference calls.

· RRM:  The way forward for RRM simulations was discussed. A template for the RRM TR was presented and agreed.

· Resource aggregation:  It was agreed that feasibility study on resource aggregation would be continued.

· LTE channel models:  Joint session with RAN1 was held on Wednesday evening. The agreements are summarized in [20]. An LS was sent to RAN1 on this area.

· Impact of exceptions to ITU-R category B emission limits was discussed, and it was agreed to discuss further over the e-mail reflector. An LS to ECC SE would have to go through TSG RAN.
List of Completed elements (for complex work items)
List of open issues: 
Random Access Procedure

Cell search

EUTRAN C-plane and U-plane architecture

MBMS

QoS control

Migration

Estimates of the level of completion (when possible):  60%

SI completion date review resulting from the discussion at the working group: RAN 32 (June 2006)
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