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RAN1

LTE was discussed

for 5 days at the RAN1#46bis meeting in October, and

for 7days (including 2 day parallel sessions) at the RAN1#47 meeting in November. 

· RAN1#46bis
· 443 contributions were submitted.
· The set of physical layer specifications on LTE, 36.201, 36.211, 36.212, 36.213 and 36.214 was endorsed.

· On physical layer model, RAN1 agreed:
· No L1 mux (Mux 4) for single layer transmission for both DL and UL
· 1 HARQ process for non-MIMO
· Number of HARQ process for MIMO will be discussed in MIMO part.
· One LS was sent to RAN2[R1_1]
· On modulation scheme, RAN1 agreed:

· QPSK, 16QAM, 64QAM for DL

· QPSK, 16QAM for UL

· Need for /2 BPSK or QPSK & spectrum shaping is FFS. Need for 8PSK is FFS

· On UL transmission, RAN1 agreed:

· D-FDMA is not supported

· L-FDMA with support (optionally) for inter-TTI FH and intra-TTI FH

· On alternative TDD frame structure, RAN1 agreed the alternative TDD frame discussed in SI. 

· On the remaining issues on Numerology, RAN1 agreed:

· UL sub-frame format and CP duration, the priciple of specifying a bandwidth agnostic L1

· Addressing of different user in the 2 sub-frame is not need for UL

· The necessity addressing of one RB in the 2 sub-frame in DL is FFS.
· On BCH, RAN1 agreed:
· Minimum Ue reception capability is 15MHz
· SCH, P-BCH transmitted only in the centre frequency, BW is 72 sub-carriers
· PCH and S-BCH (if a S-BCH will be defined) transmitted only in the centre frequency, maximum BW is 600 sub-carriers
· On PCH, RAN1 agreed:

· No SFN combining supported for PCH

· On RACH (including the summary of e-mail discussion on RACH), RAN1 agreed:

· 1.0 msec Non-sync RACH preamble structure

· One LS back to RAN2[R1_2] 

· On SCH and Cell search (including the summary of e-mail discussion for SCH and Cell search), after the discussion and a drafting session, RAN1 agreed:
· Approach 1 as working assumption.
· On DL reference signal(RS), RAN1 agreed:

· RS 2-D sequence consists of all reference symbols during RS Interval
· Start of RS interval can be found directly from SCH (absolute length TBD)

· RS 2-D sequence is combination (symbol-by-symbol product) of 2-D orthogonal sequence (OS) and 2-D pseudo-random sequence (PRS)

· One-to-one relation between L1 Cell ID and {PRS, OS} combination

· No constraints in specification on how to assign different {PRS, OS} combinations to different cells

· RS for 4 Tx case 

· On MIMO, RAN1 clarify the discussion points and agreed

· The number of multiple codewords is two

· On multiplexing scheme for control signalling, RAN1 agreed

· The multiplexing of control and date prior to DFT

· Following topics were discussed on the E-mail reflector until RAN1#47

· RACH, SCH, MIMO, Control signalling, reference signals, power control, turbo code internal interleaver
· RAN1#47
· 427 contributions were submitted.
· RAN1 specifications, 36.201, 36.211 and 26.212 were endorsed as version 0.2.0

· On Numerology, RAN1 agreed:

· UE minimum reception bandwidth is 20MHz. The LS was sent to RAN2 and RAN4[R1_3]
· The restriction in DFT size. Max prime factor will be decided next meeting.

· Add support for 7.5KHz sub-carrier spacing to address larger cell size, i.e. 33.3 s CP length. The LS was sent to RAN4[R1_4]
· TTI is 0.675 for altenative TDD frame structure

· On RACH (includling the summary of e-mail discussion on RACH), RAN1 clarified the effect of frequency offset and agreed:

· the bandwith of 6 RB (1.08MHz)

· One LS regarding  the necessary information on RACH L1 procedure was sent to RAN2[R1_5]. LS on RACH L1 procedure in alternative TDD frame structure was sent to RAN2[R1_6]
· The necessity of Sync RACH needs more study

· On SCH and Cell search (includling the summary of e-mail discussion on SCH and Cell search), RAN1 agreed:

· P-SCH and S-SCH are located in same sub-frame.

· On DL reference signals (includling the summary of e-mail discussion on DL reference signals), RAN1 agreed:

· No change the WA on RS structure for 4 Tx

· Cell specific frequency hopping on TTI basis is allowed. 

· On UL reference signals (including the summary of e-mail discussion on UL reference signals), RAN1 agreed:

· DeModulation(DM) RS Structure SIMO (FDM between UEs): Continuous within the assigned bandwidth
· DM RS Structure SU-MIMO: CDM (different shifts) between the RS from each antenna
· DM RS Structure MU-MIMO: CDM (different shifts) between the RS from each antenna
· DM RS in SBs (If agreement on LB only structure can be achieved before Christmas, then the assumption can be changed to LB). 
· Sounding RS &  DM RS are in different blocks
· Sounding RS Structure (how to multiplex sounding RS from UEs with different sounding bandwidths): CDM when there is only one sounding bandwidth and CDM/FDM when there are multiple sounding bandwidths
· Sounding RS are in LB
· On DL/UL MIMO, RAN1 ageed:

· Codebook-based unitary pre-coding for single-user DL MIMO
· Feedback of unitary pre-coding matrix index for single-user / multi-user DL MIMO

· Layer permutation is not supported in DL

· On link adaptation, RAN1 ageed:

· /2 BPSK / QPSK with spectrum shaping (1 value for both modulations)

· The same coding and modulation is applied to all groups of resource blocks belonging to the same transport block scheduled to one user within one TTI

· UE specific bit level scrambling after rate matching to be supported in UL
· Downlink scrambling on a coded-bit (after rate matching) level
· Cell-specific scrambling with one-to-one relation to physical-layer cell ID for BCH, PCH, and L1/L2 control signalling
· UE or UE-group-specific scrambling for DL-SCH
· Cell-group-specific scrambling for MCH
· On control signalling (including the summary of the e-mail discussion on control signalling), RAN1 agreed
· Downlink control signaling is located in the first n OFDM symbols n ( 3
· Data transmission in the downlink can, at the earliest, start at the same OFDM symbol as the control signaling ends 
· Multiple control channels are used 
· Each control channel is convolutionally coded 
· A UE monitors a number of control channels 
· One control channel carries information for one MAC ID
· At least two formats for control signaling are supported 
· The power setting of each control channel is up to the Node B, but is constant within a TTI for one control channel
· RAN1 started the discussion on power control. The summary of the e-mail discussion was discussed

· RAN1 started the discussion on Physical measurement. 

· RAN1 discussed the way forward on turbo internal interleaver. RAN1 agreed the simulation assumptions.
· RAN1 discussed the LS reply on MBMS. Agreed LS reply was sent to RAN3[R1_7]
RAN2

LTE was discussed
for 4 days at the RAN2#55 meeting in October, and

for 4 days at the RAN2#56 meeting in November.
· RAN2#55
· 264 contributions were submitted.
· On MAC, RLC and RRC, the followings were agreed:
· Out-of-order caused by HARQ is reordered by RLC.
· MAC supports multiplexing of RLC PDUs from the same radio bearer.
· RLC supports concatenation, reset and SDU discard.
· At least the RLC PDU will be the retransmission unit.
· Ciphering will be applied to RRC messages.
· On HARQ-ARQ interaction, it was agreed that the HARQ transmitter should notify the RLC transmitter when HARQ fails after maximum number of retransmissions.
· On delivery of system information, the followings were agreed:
· Primary BCH coding is to be fixed in the specification.
· Secondary BCH should be grouped into large blocks to minimise scheduling information and apply DTX.
· On NAS transport, the following were discussed:
· It was agreed that RLC AM is applied to session management.
· Whether NAS messages buffered in eNB can be forwarded upon HO.
· On security procedures, an LS [R2_1] was sent to SA3 about RAN2 assumptions, e.g. to merge COUNT-C/I, activation upon attach, algorithm change upon HO, key change allowed only upon LTE_IDLE to LTE_ACTIVE transition.
· On physical layer model, a text input from RAN1 [R2_2] was captured in the Stage2 TS [R2_3].
· On initial access procedure, the followings were agreed:
· RA preamble has 6 bits.
· RA response applies no HARQ and is semi-synchronous to RA preamble.
· First UL L3 transmission applies HARQ but no segmentation, and can include NAS if the TB size allows it.
· Early contention resolution message on the DL is asynchronous to the first UL L3 transmission.
· On UL starvation avoidance, it was agreed that an avoidance mechanism is needed.
· On radio allocation and scheduling strategies, the followings were discussed:
· Transmission schemes of UL scheduling request and buffer status report, and UL TB size selection at the UE, and an LS [R2_4] was sent to RAN1 to ask some questions.
· Possible UL resource allocation schemes to optimize L1/L2 control channel overhead were summarized.
· L2/L3 core specifications were identified and editors were assigned.
· An LS [R2_5] was sent to SA2 to indicate RAN2 workplan dependencies on SA2.
· 11 email discussions were set out to progress the WI.
· RAN2#56
· 238 contributions were submitted.
· On the new L2/L3 core specifications, the scopes were agreed and it was decided not to specify primitives.
· On LTE MBMS, scenarios to consider were clarified by operators’ inputs [R2_6], and an LS [R2_7] was sent to RAN1 to assess the efficiency of some scenarios.
· On PDCP header, it was agreed to 2 header types, a 2 byte header and a 1 byte header.
· On RLC, the followings were agreed:
· Sequence numbering will be PDU based.
· Not to assume PDCP SN reuse for the design phase of RLC.
· Resegmentation should not be limited.
· On UL starvation avoidance, whether to adopt a NW based or a UE based solution will be decided through email discussions and a telephone conference before RAN2#56bis.
· On DL resource allocation schemes to optimize L1/L2 control channel overhead, it was decided to continue discussion via email.
· On initial access procedure, the followings were agreed:
· RA response is sent using L1/L2 + DL-SCH and addressed by RA-RNTI.
· First UL L3 message supports dynamic size.
· On delivery of system information, basic classification of system information was agreed and captured in Stage 2 TS [R2_3], and an LS [R2_8] was sent to RAN1 to ask about P-BCH transmission, e.g., the number of bits that can be carried by P-BCH.
· On Intra-LTE ACTIVE mobility procedures, the followings were discussed:
· Optimisations on backward HO, e.g. non-contention access and pre-synchronisation to the target cell (an LS [R2_9] was sent to RAN1).
· FFS issues on U-plane handling, e.g. data forwarding optimisations and reordering (email discussion was organised).
· Measurement gaps are to be NW controlled.
· Whether the neighbour cell information can be reduced/omitted in LTE (email discussion organised).
· Relation of Active mode DRX and measurement requirements (email discussion organised).
· Need for forward HO procedure.
· It was agreed that RL failure is handled by 2 phases, as by T313/T315 in UTRAN.
· Need for RoHC context transfer during UPE relocation.
· On LTE-UMTS ACTIVE mobility procedures, an LS [R2_10] was sent to SA2 to inform that RAN2 accepts a non-forwarding approach for U-plane handling upon LTE to UTRAN HO.
· On LTE IDLE mobility procedures, drivers for mobility control were discussed (email discussion organised).
· 11 email discussions were set out to progress the WI.
RAN3

LTE was discussed 

for 4 days at the RAN3#53bis meeting in October, and

for 2.5 days at the RAN3#54 meeting in November.

· RAN3#53bis
· Under the agenda item ‘3G Long Term Evolution’, 85 documents were treated.
· Description of E-UTRAN architecture for 36.300 was agreed, reflecting the current status. 
· On the discussion of modeling the identification of UE signaling connection on S1, 3 options were identified. An LS was sent to RAN2 clarifiying the number of active users.
· On the signaling transport discussion, several candidates for IP Multicast group and routing management protocol were identified, and the alternatives for S1 signaling transport: SCTP and IP Multicast, were agreed to be captured in R3.018.
· General principles for S1-AP and X2-AP were agreed and captured in R3.018.
· On U-plane data transport discussion, the followings were discussed:
· It was agreed as a working assumption to continue RAN3 work under the assumption that the tunneling protocol on S1 and X2 is based on GTP-U, under the condition that the working assumption can be re-visited if the tunneling protocol in S5 interface is not GTP-U. 
· It was agreed as a working assumption that the usage of Sequence Number in GTP-U is optional.
· On the E-MBMS discussion, the following were discussed.
· LS to IEEE 1588 group was sent, clarifying whether the IEEE1588 solution can meet the node synchronistion requirement in E-UTRAN. [R3-1]
· Synchronisation requirement was agreed and captured in R3.018.
· The alternative solutions for MBMS contents synchronisation with concatenation and segmentation were agreed and captured in R3.018. 
· A functional entity called MCE (Multi-cell/multicast Coordination Entity) is defined and the included function was captured in R3.018.
· SFN Area definition was agreed and captured in R3.018.
· On Self-configuration and Self-optimisation discussion, terminology including the definition of different stages was agreed and captured in R3.018 and 36.300 [R3-2].
· On OAM discussion, the following were discussed.
· The need to partially standardise OAM was discussed.
· It was agreed as a working assumption that the signaling transport for OAM will based on IP connectivity. 
· Two alternative concepts for Tracking Area were identified. LS [R3-3] to CT1 and RAN2 was sent to ask both group views on the two alternatives. It was also requested to study feasibility of co-existence of both proposals. Final decision will depend on feedback from CT1 and RAN2. 
· On security domain and S1 connection discussion, it was clarified that S1 signaling in RNL level can be independent from IPSec in TNL level. LS [R3-4] was sent to SA3 clarifying RAN3’s assumption on domain security and S1 connectivity, and asking about the relation of domain security and IP Multicast.
· RAN3#54
· Under the agenda item ‘3G Long Term Evolution-eUTRAN interfaces’, 93 documents were treated.
· List of functions and basic procedures for S1-AP and X2-AP were agreed for both RAN3 internal TR and RAN Stage 2 TS. [R3-5,R3-6]

· On signaling transport, the modelling of user specific signalling connections based on SCTP was further refined and captured in R3.018 accordingly.
· Utilisation of IP Multicast for Paging message was discussed. An LS is sent to SA3 [R3-7] because there was concern from a security point of view on the utilisation IP Multicast for Paging. It was noted that the decision whether RAN3 will adopt IP Multicast for C-plane message will have to be decided in RAN3#55.
· There was a discussion on the termination of S1-AP (in MME, or both MME and UPE) which was regarded to be deeply related to SA2 work in functional split between MME and UPE.

· On the NAS signaling treatment, it was agreed that NAS signaling does not need to be forwarded via X2 during handover, and there is no need to notify MME if it happened to be discarded in eNB.
An LS was sent to CT1 to inform RAN3 agreement on NAS signaling treatment. [R3-8]

· A highlevel RRM function list with description for each functions was agreed to be captured in 36.300. 

· On Inter-Cell RRM discussion, proposal to perform ICIC (Inter Cell Interference Coordination) in semi-static way were brought up again. Since RAN3 questions on ICIC has not yet been thoroughly answered by RAN1, an LS to RAN1 asking to clarify question on ICIC was sent. [R3-9]

· On the discussion on Network Sharing, description for Network Sharing section in 36.300 was agreed, detail on Network Sharing scenario was discussed and agreed to be captured in R3.018, and an LS was sent to SA2, RAN2, and CT1 [R3-10] asking for comment on RAN3’s assumption. 

· Roaming Restriction description was agreed for 36.300. Further work on providing relevant information to the eNodeB still to be performed.
· On OAM discussion, the assumption for not having an open OAM interface towards eNB was challenged by Vodafone by proposing to partially standardise implementation specific OAM, and to standardise signaling transport for OAM. The discussion needs to continue. 
· On E-MBMS discussion, the agreement on the area related definition was achieved and was agreed to be captured in R3.018. It was also agreed to send LS to inform RAN3’s findings on MBMS in the last two RAN3 meetings to RAN1, RAN2 and SA2 [R3-11]. The content of LS in [R3-11] was also agreed to be captured in R3.018.

· On Tracking Area Concept discussion, CT1 sent an LS back explaining that the LTE work in CT1 had not yet been started, and RAN3 was asked to postpone the decision on choosing between the two identified option.

· On S1 Connectivity discussion, the definition of ‘MME Pool Area’ was agreed to be captured in R3.018 and an LS is sent to SA2 to further clarify the definition of UPE Pool Area and the relation with MME Pool Area.

· On Intra E-UTRAN Handover in LTE_ACTIVE discussion, the following were discussed

· The necessity to apply an optimisation of Resource Release timing.

· The various ways on performing Path Switch

· It was agreed to send a LS to SA3 asking about security measures needed for Path Switch message that is sent in the user plane. [R3-12] 

· Intra E-UTRAN Handover description for 36.300.

· On the Self-Configuration and Self-Optimisation discussions, 2 use scenarios were agreed to be captured in R3.018.

· The structure of RAN3 TS for E-UTRAN and the editor for each TS were agreed.

RAN4

LTE was discussed for around 3 days at the RAN4#41 meeting in November.

· RAN4#41
· Under agenda item "7.1 FS on Evolved UTRA and UTRAN [RANFS-Evo]", 82 contributions were handled.

· One ad-hoc session was held on Thursday evening, and priorities for the RF bandwidth, Duplex mode and Operating bands were discussed. The agreed priorities were summarized in R4-061372 [R4-1]. 

· UE power classes were also discussed in the ad-hoc session. Several views of both UE side and Network side were summarized in [R4-1].

· Fifteen contributions on RRM were handled, and skeleton TR “Measurement Requirements for E-UTRA” was agreed in R4-061371 [R4-2].

· One contribution on LTE channel raster was presented. Discussions will be continued.

· Many contributions on RF co-existence studies were handled. A good alignment of simulation results was observed, but some open issues were identified and need to be solved [R4-3]. It was agreed that two teleconferences would be held before the next RAN4 meeting. R4-061359 is the latest version of TR “LTE RF System Scenario” [R4-4].

· Several contributions on UE transmitter were presented. Discussions would be continued.

· The issue of accessing two carrier frequencies or frequency layers was discussed based on [R4-5]. It was noted that accessing two carrier frequencies or frequency layers simultaneously impacts UE implementation.

· Eleven contributions on BS EVM were handled. Discussion would be continued, and the final requirements would be agreed in the next meeting according to the current work plan [R4-6].

· One contribution on BS out-of-band emissions for LTE was presented, and its text proposal was agreed. R4-061384 is the latest version of LTE BS TR [R4-7].

· Five contributions on DL spectrum shaping were presented. Discussions would be continued.

· Liaison activity regarding Category B emission limits for base stations was closed. An LS was sent to RAN [R4-8].
RAN5

LTE was discussed for 2 hour including the RAN4-RAN5 joint session for 20 miniutes at the RAN5#33 meeting in November.

· RAN5#33
· 2 contributions were submitted.
· The main one was an update to the overall workplan provided in R5-063228 which put the RAN5 programme of activity into context with the other RAN WGs

· At this stage no further test description work is possible but the next TTCN workshop (4 – 5 Dec 06) will discuss the TTCN strategy to be adopted by TF160

· The RAN5 LTE WI approved at RP#33 is now considered to be a building block from which one or more work tasks will be defined to match the working practices of the WG

· A WI status report will be prepared and presented at RP#34 in RP-060674 
List of Completed elements (for complex work items)
List of open issues: 
Estimates of the level of completion (when possible):  30 %

WI completion date review resulting from the discussion at the working group: 
RAN1, RAN2, RAN3: RAN#37 (Sep 2007)
RAN4: RAN#38 (Dec 2007)
RAN5: RAN#39 (Mar 2008)
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