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RAN1

LTE was discussed

for four days at the RAN1 LTE ad hoc meeting in June (including 1 day of joint RAN1/RAN2 session on LTE), and
for four days at the RAN1#46 meeting in August.
· RAN1 LTE ad hoc

· 227 contributions were submitted.
· 11 contributions on non-synchronised RACH procedure were treated. RAN1 concluded:
· RACH bandwidth: 1.25MHz
· TX diversity: TSTD for transmissions where UE has two antennas
· Basic concept of RACH procedure is agreed
· 6 contributions on Synchronised RACH procedure were treated. RAN1 clarified the discussion items on this issue.
· 9 contributions on SCH allocation for 20MHz were treated. RAN1 clarified the possible alternative approach.
· 14 contributions on Numerology and frame structure were treated. RAN1 concluded:
· sub-frame length is 0.5 ms. (0.675ms for alternative TDD frame structure)
· The candidates for TTI length, Resource block size, CP length and position of DC-subcarrier were listed. RAN1 continued to discuss above issues in August meeting.
· Rest of the numerology from the SI phase is not challenged
· One LS sent to RAN4 to confirm whether current numerology is feasible
· Following topics were treated on the E-mail reflector until RAN1#46
· Extension of SI: Enhancement techniques / additional results – Adam Pollard (Vodafone)
· MIMO – Juho Lee (Samsung)
· Channel Coding – Sadayuki Abeta(NTT DoCoMo)
· RACH/SCH sequence – Amitava Ghosh (Motorola)
· Reference signal, SFN-based MBMS channel model - Aris Papasakellariou (TI)
· RAN1#46

· 289 contributions were submitted.

· RAN1 Building Block description sheet was reviewed. The revision in [1] was agreed and endorsed

· RAN1 agreed to endorse the work plan for LTE described in [2].
· Physical layer specification structure and its editor were discussed. RAN1 agreed to have 5 technical specifications [3].
· Spec 0: LTE Physical Layer – General Description – Editor: RAN1 chairman

· Spec 1: Physical channels, and modulation – Editors: Stefan Parkvall (Ericsson) and Sadayuki Abeta (NTT DoCoMo)

· Spec 2: Multiplexing and channel coding – Editor: Juan Montojo (Qualcomm)

· Spec 3: Physical layer procedures – Editor: Robert Love (Motorola)

· Spec 4: Physical layer – Measurements  Editor: Asbjørn Grøvlen (Nokia)

· 13 contributions on TTI length were treated. After the long offline discussion, RAN1 agreed 1ms TTI only in UL/DL as working assumption. Following points need to be clarified:
· Repetition of Ack/Nack beyond 1 ms to be considered
· Possibility for mapping of transport block to single resource block to be considered
· Possibility for intra-TTI frequency hopping (hopping at sub-frame boundary within a TTI) to be considered

· 4 contributions on DC-subcarrier were treated. RAN1 agreed that central DC subcarrier reserved, no need to change number of subcarrier in numerology for this purpose in DL. In UL, the signal is shifted by 1/2 sub-carrier.
· 19 contributions on resource block size and number of usable subcarrier were treated. RAN1 concluded: RB is 12 subcarrier (DL/UL), if the number of usable subcarriers is not a multiple of 12 the remaining subcarriers may be used for transmission. This means that the L1 work can progress independently from the final conclusion in RAN4 on the exact number of usable subcarriers for various spectrum allocations.
· 2 contributions on MBMS on dedicated carrier were treated. RAN1 concluded; same sub-carrier spacing is assumed. CP length and sampling rate as for non-dedicated MBMS.
· 4 contributions (including the E-mail summary) on RACH sequence were treated. RAN1 concluded that the preamble sequence of RACH is Zadoff-Chu with zero-correlation zone (ZC-ZCZ)
· 11 contributions (including the E-mail summary ) on SCH and cell search were treated. RAN1 concluded that Hierarchical SCH structure(P-SCH, S-SCH). Hierarchical cell search procedure is used for initial acquisition.
· 3 contributions on SCH allocation in 20MHz bandwidth were treated. RAN1 concluded that 1.25MHz BW SCHs are transmitted in the centre of left/right 10MHz useful band as well as in the centre of the 20MHz transmission band
· Downlink reference signal structure was discussed based on the summary of E-mail discussion and one contribution. RAN1 agreed that CDM of the reference signal for cells of the same eNode B is the basic assumption. FDM of the reference signal from each antenna in case of MIMO
· Uplink reference signal structure was discussed based on the summary of E-mail discussion. RAN1 concluded that reference signal sequence is Zadoff-Chu. 
· 28 contributions on MIMO were treated. RAN1 agreed that multiple codewords is applied in DL. Both SU- and MU-MIMO are supported.  
· 15 contributions on channel coding (including the e-mail summary) were treated. RAN1 concluded that channel coding scheme for data is Rel. 6 turbo code (mother code rate = 1/3) with contention free interleaver. Segmentation block size is 5114 bits or slightly more.
· 3 contributions on UE ID were treated. RAN1 concluded that UE ID length of 16bit (CRNTI) can be provided. The output is sent to RAN2 as LS[4].
RAN2

LTE was discussed
for four days at the RAN2 LTE ad hoc meeting in June (including 1 day of joint RAN1/RAN2 session on LTE), and

for three days at the RAN2#54 meeting in August.

· RAN2 LTE ad hoc

· 164 contributions were submitted.
· It was agreed that the LTE stage 2 TS is to cover all aspects of LTE discussed in the RAN WGs.
· The differences between MAC and RRC control were clarified and a table stating the differences was captured in the annex of the stage 2 TS [5].
· A concern was raised regarding the current SA2 agreement on the QoS handling, that there is a one-to-one mapping between an SAE Access Bearer and an SAE Radio Bearer. An LS [6] was sent to SA2 to fetch SA2’s opinion on whether a more deliberate mechanism should be supported for sufficient QoS differentiation.
· Four possible schemes for radio resource allocation were identified, i.e., long-lived static, long-lived dynamic, short-lived static, and short-lived dynamic allocations.
· It was agreed that the UL buffer reporting is done per radio bearer group, whereas a resource grant is given per UE. Email discussions were set out to study the starvation problem and ways to share a grant among radio bearers on the uplink.
· Some high-level agreements regarding CQI feedback were captured in the stage 2 TS [5].
· Email discussions were set out to study the initial access procedure including the C-RNTI allocation timing, contention resolution, and contents of the random access preamble.
· RAN2#54
· 189 contributions were submitted.
· RAN2 Building Block description sheet was reviewed [7]. The revision was endorsed.
· RAN2 agreed to endorse the work plan for LTE stage 2 described in [8].
· Initial access procedure:
· It was agreed that the same initial access procedure applies to both FDD and TDD.
· It was agreed that the initial access procedure is the same irrespective of the cell size, although the number of preamble sequences may depend on the cell size.
· It was agreed that the RACH capacity is scalable.
· It was agreed that an early contention resolution message (i.e., an DL message without waiting the MME response) is utilised.
· An LS [9] was sent to RAN1 to ask on the applicability of HARQ on the L3 messages in the initial access procedure, and opinion on whether the timing relation between the procedures shall be synchronous or asynchronous.
· UL buffer reporting and granting:
· Two main candidates for sharing a UL grant among different Radio Bearers were identified, those being the dynamic priority control and the minimum bit rate approach.
· An email discussion has been set out to list up the alternatives for sharing a UL grant among different RBs.
· UE identities:
· It was concluded that the C-RNTI is used to identify an RRC connection.
· It was clarified that an RRC connection is maintained even if the serving cell or eNB changes, although the C-RNTI may be re-allocated.
· Delivery of system information:
· Different categories of system information have been identified.
· An email discussion has been set out to categorise the system information and to map each category onto the optimum transmission scheme.
· Two different ways of transmitting the non-primary information were discussed.
· It was discussed that the information throughput for primary system information is the same regardless of the cell bandwidth.
· It was agreed that some system information shall be sent by unicast in supporting handover.
· Network self-configuration/optimisation:
· Issues for standardisation and the way forward have been discussed.
· It was agreed that RAN3 shall take the lead on the discussion on network self-configuration and optimisation; Optimisation may come for free with RRC measurement reporting, tbd.
· Paging procedure:
· It was reconfirmed that the LTE paging procedure consists of an L1/L2 signalling to page a group of UEs, and the corresponding PCH includes the UE IDs of those UEs paged within the group.
· It was agreed that the L1/L2 signalling uses one or more RNTIs reserved for the PCH.
· QoS handling.
· It was agreed that there is no identified RAN2 reason to change the SA2 working assumption that there is a one-to-one mapping between an SAE Bearer and an SAE Radio Bearer (RB). While noting that this may require many SAE bearers.
· It was also agreed that there is a one-to-one mapping between an RB and a logical channel.
· An LS [10] was sent to SA to request that the minimum number of SAE bearers shall be mandated for all UEs.
RAN3

LTE was discussed for one day at the RAN3#53 meeting in August.

· RAN3#53
· 16 contributions regarding LTE WI were submitted.
· RAN3 Building Block description sheet was reviewed. The revision in [11] was agreed and endorsed.

· RAN3 agreed to endorse the work plan for LTE described in [12], and also decided to maintain RAN3 LTE internal TR (R3.018) as a mean to capture study topics and work assumptions during LTE discussion.
· 2 documents discussing the way forward for RAN3 LTE specification were treated.
· It was proposed to use the same numbering scheme as used in UTRAN specification, to start every specification from the scratch with the possibility to copy the existing specification structure and specification text where seen viable. The proposal was captured in RAN3 LTE internal TR for further discussion in the next RAN3 meetings.
· 8 documents on S1/X2 interface principle and protocol stack discussion for C-plane and U-plane were treated.
On C-plane discussion:
· It was agreed that TNL in S1-C and X2-C shall provide high reliability for signaling messages.
· The preferred candidate protocol for point-to-point data transfer on S1-C and X2-C TNL is SCTP. It is FFS whether two different stacks will be specified according to different data transfer purposes, i.e. SCTP for p-t-p and UDP for p-t-m.

On U-plane discussion:
· Three candidates for U-plane data tunneling protocol: GRE, 3GPP Framing Protocol, GTP-U, were discussed. Most of the companies prefer GTP-U for S1-U and X2-U tunneling protocol. Final decision is FFS.
RAN4

LTE was discussed for 2 days at the RAN4#40 meeting in August.

· RAN4#53
· Under agenda item "7.1 FS on Evolved UTRA and UTRAN [RANFS-Evo]", 73 contributions were handled.
· Work plan for LTE was proposed, and a revised version was approved [13]. The chairman noted the BIS meetings that WG1 and WG2 are holding in 2007, and observed that WG4 might need to join those meetings.
· Building Block WIDs for LTE were presented, and a revised version was endorsed [14].
· Based on the LS from RAN1 [15], 18 contributions on LTE spectrum emission mask were presented. Results presented by them have shown it is feasible to meet the existing UTRA spectrum emission mask specified in 25.101 and 25.104 based on current E-UTRA numerology given in TR25.814 and 46 dBm base station power. Response LS was agreed ant sent to RAN1 [16].
· Two contributions on channel raster and channel numbering for LTE were presented. Discussions would be continued.
· Twenty-eight contributions on RF co-existence studies were handled. Simulation results were collected in [17. Ad-hoc session was held Wednesday evening, and simulation methodology and assumptions were discussed. Agreed methodology and assumptions were summarized in [18].
· Two documents on LTE power class were presented. No agreements were achieved and discussions would be continued in the next meeting.
· Three contributions on in-band unwanted emissions, and it was discussed which measurement would be appropriate, ISSL or EVM. Discussions would be continued in the next meeting.
· Seven contributions on EVM BS requirements were presented. It was argued what definition for EVM should be, and if technique, such as power reduction and reserved sub-carriers, should be necessary. Discussions would be continued in the next meeting.
· Two contributions on out-of-band emissions and three contributions on Category B emission were handled. They showed that proposed change to UTRA Category B emission would not have any impacts on terms of interference. LSs were sent to RAN and the regulatory community [19,20].
· Two documents on resource aggregation were presented.
· Six documents on RRM were presented. It seemed early for RAN4 to progress in this area, because other WGs have to take decisions on some basic issues. Discussions would be continued.
· One contribution on Hard Hand Over and intra-eNBs FCS was presented, and a LS to RAN1 with these results was agreed and sent out [21].
RAN1 and RAN2 Joint Meeting 

LTE was discussed
for 1 day in a joint RAN1 and RAN2 session during RAN1 LTE ad hoc and RAN2 LTE ad hoc meetings in June.

· Random access
· It was agreed that the following shall be working assumptions in RAN1: one step procedure, 1.25 MHz RACH bandwidth, UL Tx diversity is possible if the UE has two antennas.
· It was addressed that RAN1 is to study the number of bits conveyable by a non-synchronised RACH.
· It was addressed that RAN2 is to study the information to be delivered in each step and solutions for resolving contention.

· Paging
· It was agreed that the LTE paging procedure is two step as in UTRAN, i.e., a paging group is used on L1/L2 signalling channel, and the precise UE ID is included in the PCH.
· It was agreed that multiple UE IDs can be included in a PCH message.
· Whether to adopt intra-eNB SFN combining on PCH was left FFS.
· BCCH
· It was agreed that a UE in RRC_CONNECTED shall be able to read the BCCH of the serving cell.
· It was addressed that RAN1 is to study ways to optimise BCCH transmission, e.g. power vs time-frequency resource balance and diversity.
· It was addressed that RAN1 is to study the UE and system impact if UEs that are in RRC_CONNECTED would be required to read the BCCH of (intra-frequency) neighbour cells.
· It was addressed that RAN2 is to decide which information needs to be sent on BCCH, which part is common for different cells, and whether a part of the information shall be sent dedicated on DL-SCH.
· It was agreed that a UE with 10 MHz capability shall be able to search neighbour cells without measurement gaps, when operating in 20 MHz cells.
RAN5

The proposed WID [22] was endorsed
· Objective

· The technical objective of this work item is to specify the terminal conformance tests for 3G LTE. In the first 9 months or so, RAN5 will review the outcomes of the other RAN WGs to determine its strategy and testing methodologies.

· Rapporteur

· Andreas Wilde, NEC

List of Completed elements (for complex work items)
List of open issues: 
Estimates of the level of completion (when possible):  10 %

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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