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RAN1

LTE was discussed

for 7days (including 2 day parallel sessions) at the RAN1#47bis meeting in January, and

for 7days (including 2 day parallel sessions) including a 3 hour joint meeting with RAN2 at the RAN1#48 meeting in Febuary. 

Summary of discussions are described per topic below.
· 434 contributions for RAN1#47bis and 409 contributions for RAN1#48 were submitted.
· The set of physical layer specifications on LTE

· 36.201 v0.3.0, 36.211 v0.4.0, 36.212 v0.4.0, 36.213 v0.3.0 and 36.214 v0.2.0 were endorsed
· Updated RAN1 specification except for 36.214 including the agreement in St. Louis meeting were endorsed to v1.0.0 on the E-mail to be submitted to RAN#35[R1_1 – R1_4] 
· The text proposal for 36.300 was agreed to be included[R1_5]. 
· Performance verification work

· Evaluation matrix and simulation assumptions [R1_6]
· Work plan and procedure for performance verification [R1_7]
· Remaining issues on numerology
· DFT sizes are multiple of 2, 3 and 5
· 7.5KHz carrier spacing is only applied to dedicate MBMFN
· The multiplexing scheme of MCH and DL-SCH is TDM on sub-frame basis
· Half duplex FDD is supported
· Reserve the idle symbols for idel period from downlink subframe end before the DL-to-UL switching point
· One LS was sent to RAN4[R1_8] 
· UE minimum transmission bandwidth is 20MHz. The LS was sent to RAN4[R1_9]
· Modulation scheme

· One LS on FDSS and power boosting was sent to RAN4[R1_10]
· Optional support of 64QAM for UL in UE

· No FDSS and no /2 BPSK in UL
· Channel coding
· QPP interleaver is selected as turbo internal interleaver

· Granularity of segmentation block size: byte-aligned

· Maximum information block size: 6144

· Trellis termination for turbo code (same as Rel.6)

· Detail QPP interleaver parameters

· Code block segmentation method

· 24 bit CRC is attached for PDSCH and PUSCH
· Random access

· Non contention based scheduling request scheme for synchronized users

· Maintain 0.8msec preamble with restriction for cell supporting high moblilty

· Early contention resolution based on preamble is not supported

· Modified paremeter : CP length(102.60us) and guard interval (97.40us)

· No specific filtering in necessary

· Preamble design for alternative frame structure
· Synchonization signal and cell search
· Multiple P-SCH is used
· Detect 1 out of 170 cell ID groups and frame timing at stage 2
· Non initial (neighbour) cell search is based on the same scheme as initial cell search 

· One LS reply on neighbour cell list to RAN2 [R1_11]

· Number of Hypothesis in P-SCH is 3 (Cell ID within cell ID group)

· One to one mapping between the number of antenna and transmit diversity scheme if transmit diversity scheme is specified
· DL reference signal
· RS from the multiple Node Bs always occupy the same sub-carrier during MBMS
· Frequency hopping can be applied. The frequency hopping pattern has a period of one frame(10ms). Each frequency hopping pattern corresponds to cell identity group
· All subframe of cell/carrier are either hopping or not hopping

· The mode of operation (hopping and no hopping) in a cell is static

· The 2D pseudo random sequence have a period of 10ms

· MBMS

· The DL RS for MBSFN consists of reference symbols inserted in every other sub-carrier in 3rd, 7th and 11th OFDM symbols of sub-frame

· 1st or (1st and 2nd) OFDM symbol in a subframe can be used for unicast/PDCCH

· MCH transport channel corresponding to different MBSFN areas not multiplexed within the same subframe within a cell

· RS position for 4 Tx antenna case is revised
· UL reference signal

· 7 Long Blocks (LB) subframe structure

· RS is inserted in the 4th LB of the slot for generic structure 

· RS sequence length is equal to the number of sub-carriers in the resource block 
· Multiple antenna transmission
· Code block based pre-coding is also supported in TDD

· DL signalling supports for Node B’s overriding the rank reported from the UE
· Full flexibility for mapping between HARQ process ID and CW
· Fixed mapping between CWs to layers
· Rank1: CW1 to 1st layer 
· Rank2: CW1 to 1st layer, CW2 to 2nd layer 
· Rank3: CW1 to 1st layer, CW2 to 2nd and 3rd layers 
· Rank4: CW1 to 1st and 2nd layers, CW2 to 3rd and 4th layers
· Rank non-specific precoding codebook

· For a given codebook, predefine (i.e. no dynamic update) a set of M precoding matrices of 2x2 for 2tx antenna

· For a given codebook, predefine (i.e. no dynamic update) a set of N precoding matrices of 4x4 for 4tx antenna
· Rank adaptation by selecting a non-square precoding matrix that is a part of a square precoding matrix.
· Codebook for 2-TX SU-MIMO

· SU-MIMO for Uplink transmission is not specified in first realese.

· UE reports a single rank report
· Number of RBs represented by a single precoding report
· 1.25/1.6/2.5MHz: whole or subset of RBs
· 5/10/15/20MHz: order of 5 (e.g. 4, 5, or 6) adjacent RBs (exact single value to be decided in relation to the CQI discussion) / whole or subset of RBs
· Closed loop type adaptive antenna selection transmit diversity is supported as UE capability

· DL physical layer control signalling
· The bandwidth of the downlink control channel is equal to the system bandwidth

· Control channels are formed by aggregation of control channel element, each control channel consisting of a set of resource element
· Different code rate for the control channels are realized by aggregating different number of control channel elements
· QPSK modulation is used for all control channel
· There is an implicit relation between uplink resource used for dynamically scheduled data transmission, or the DL control channel used for assignment, and the downlink ACK/NACK resource used for feedback
· UL physical layer control signalling
· Transmission of ACK/NACK and CQI spans 1ms

· A control channel resource is defined by a code and two resource blocks, consecutive in time, with hopping at the slot boundary

· Non data-associated uplink control signalling is used

· One LS on control channel was sent to RAN2 [R1_12]
· UL timing control
· TA update rate is at most 2Hz on a per-need basis for the synchornised user

· TA update on a per-need basis for the asychronised user

· Granuality of TA signalling: 0.52us

· 1 step correction
· Power control
· Basic power control is slow power control (not faster than 200Hz)

· Power spectrum density is controlled

· For intra-cell: Closed loop power control scheme: overhead analysis will be done over the E-mail reflector

· For inter-cell: Two schemes (overload indicator and network based )

· One LS on backhaul delay was sent to RAN3 [R1_13]
· Measuement

· The following classification to delineate measurement requirement ot support mobility

· Within LTE (intra-frequency, inter-frequency)

· Between LTE and GSM/WCDMA (inter-system)

· At least two basic types of mobility measurement definition

· Reference signal received power (RSSP)

· Received signal strength indicator (RSSI)
· Following LSs were sent to other WGs in addition

· LS to RAN2 on Synchronisation at Handover[R1_14]

· RAN1 discussed the LS reply on intra-frequency vs interfrequency. Agreed LS reply was sent to RAN2[R1_15] 
· Following topics were discussed on the E-mail reflector
· RACH, SCH, MIMO, Control signalling, reference signals, power control, channel coding and measurement
RAN2

LTE was discussed
for 4 days at the RAN2#56bis meeting (206 contributions) in Sorrento in January, and
for 3 days at the RAN2#57 meeting (279 contributions) including a 3 hour joint meeting with RAN1 in Saint Louis in February.
Summary of discussions are described per topic below.
· UL scheduling
· A UE centric solution [R2_1] was adopted to avoid starvation among UL radio bearers within an UE. UL PBR (prioritised bit rate) per radio bearer, UL MBR per GBR bearer, and UL AMBR (aggregated MBR) per non-GBR bearer group will be signalled from eNB to the UE, and these UL PBR/MBR/AMBR will be enforced by UE AS.
· DL scheduling
· It was decided that 

· LTE shall support a signalling optimised scheme in addition to the baseline dynamic scheduling;
· Baseline dynamic scheduling can always override allocations made by the signalling optimised scheme.
· Two candidates were identified for the signalling optimised scheme, i.e., blind detection approach [R2_2] and UE grouping approach [R2_3].
· DL packet handling at handover
· It was decided that
· UE PDCP shall support reordering and duplicate detection of DL RLC SDUs;
· Selective RLC SDU forwarding shall be supported during inter-eNB handovers.
· However, these decisions will need to be revisited since PDCP was relocated to eNB.
· Random access procedure
· It was decided that:
· C-RNTI shall be allocated in RA response;
· HARQ shall be applied to RRC contention resolution;
· 1 bit information can be included in the RA preamble, although the content is FFS;
· RACH and RA response are terminated in MAC, whereas RRC connection request and RRC contention resolution are terminated in RRC.
· BCH
· Following an LS [R2_4] from RAN1, discussions took place to minimise the amount of information to be sent on P-BCH. This was discussed jointly with RAN1.
· It was decided that:
· LTE has a P-BCH that is scheduled statically, and Dynamic-BCH that is mapped to the DL-SCH and scheduled by L1/L2 control channel using BCCH-RNTI;
· System information blocks are transported over Scheduling Units (SUs), each of which corresponds to a periodicity and may be split into multiple TTIs.
· On demand SIB
· It was decided that RAN2 will not support the on demand mechanism [R2_5] unless more companies support this proposal.
· Neighbour cell list (NCL)
· Ways to reduce NCL were discussed in meetings and also by email. It was decided that for inter-frequency/RAT neighbours, at least the center frequency shall be broadcasted.
· Drivers for mobility control
· Mobility control drivers [R2_6] were identified through email discussion and captured in TS 36.300 [R2_7] Annex E.
· DRX during RRC_CONNECTED
· It was decided that:
· The measurement requirement is a function of DRX interval.
· DRX is controlled per UE (not per radio bearer) by the eNB.
· Whether the DRX interval is controlled implicitly depending on data activity or explicitly by signalling is FFS.
· Security
· RRC security handling procedures, especially during IDLE->ACTIVE transitions and inter-eNB handovers, were discussed.
· An LS [R2_8] was sent to SA3 to ask about any security assumption updates due to U-plane security relocation to eNB.
· LTE specifications
· It was decided that a new TS describing the overall L2/L3 architecture shall be created.
RAN3

LTE was discussed 

for 2 days at the RAN3#55 meeting in February
· LTE related documents were discussed under agenda item “13.7. 3G Long Term Evolution – eUTRAN interfaces”, 151 documents were contributed.

· On S1,X2 C-plane signaling transport, the following were agreed, and to be captured in stage 2 TS36.300. [R3_1]

· UE identification on S1,X2 C-plane signaling connection is carried within S1,X2 AP message (not in the SCTP PPI field).

· Different SCTP streams is used for dedicated and common procedure, 1 pair SCTP stream is used for the common procedure and only a few streams (the exact number will be decided in stage 3 work) are used for the dedicated procedures.

· The possibility of using IP Multicast in the transport network for S1 messages such as paging and MBMS session start, was ruled out, and it was agreed the usage of SCTP on top of IP as a common protocol stack for S1 Control Plane.

· The changes on the S1,X2 protocol stack description due to the architecture agreed in SA2,RAN2/3 joint meeting was agreed to be captured in 36.300.[R3_2]

· On S1,X2 signaling function and procedure, the following functions and procedures were agreed, and to be captured in 36.300.

· Initial (S1) Context Setup function and procedure. (The naming of this function is FFS)

· S1 UE Context Release function and procedure.

· S1 Paging function and procedure

· On TA concept discussion, only one concept, i.e. Multi TA registration, was agreed. An LS informing this decision was sent to RAN2 and CT1.

· On Network Sharing, a revision description capturing RAN2 perspective was agreed and to be captured in 36.300. An LS [R3_3] was sent to CT1 and cc-ed to RAN2 informing the assumption on the usage of LAC and PLMN-id(s) in network sharing case.

· Regarding S1 Connectivity, EPC relocation and the relation of MME pool area to UPE pool area, it was asked by SA2 what would be the RAN trigger for EPC relocation, 2 alternatives were discussed, i.e. source and target eNB as trigger. Each companies seems to have different opinions on the relations between MME pool and UPE pool. It was also identified that from RAN perspective, there maybe no necessity of defining UPE pool area. The discussion was captured in [R3_4] and to be sent to SA2 after e-mail approval. 
· On Area Restriction, a text proposal for 36.300 was agreed.

· On Inter 3GPP Handover, a highlevel description on basic principle was agreed and to be captured in 36.300. An LS [R3-5] was sent to SA2 to inform the the agreement.
· On path switch and Handover Complete message on HO Completion, it was agreed that there will be an S1-C message from target eNB to MME to update UE context. For realisation of fast path switch, GTP-U message from source target eNB to Serving SAE GW was the preference of most companies. An LS[R3_6] informing RAN3 decision will be sent to SA2 after e-mail approval. 

· There was not enough time for discussion on RAN3 TSs scope and skeleton, however those documents were noted, and considered to be in existance since RAN3#55.
Joint SA2/RAN2/RAN3
LTE was discussed for 2 half days in St. Louis in February. Summary of discussions are described per topic below.
· LTE/SAE architecture
· Among other decisions captured in [R3_7], the followings were agreed:
· PDCP (RoHC and U-plane ciphering) is relocated to eNB.
· QoS model leaves as TR 23.882, i.e. SAE bearer is the granularity of QoS control, and mappings between SAE bearer, SAE access bearer, and SAE radio bearer are 1 to 1.
· S1: GTP-U for user plane (original working assumption is not changed).
· NAS Signalling security (integrity protection and ciphering) terminates in MME (original working assumption is not changed).
· Idle Mode (U-plane) Termination is above eNB.
· QoS
· SA2 informed RAN2 that for IMS:
· A codec rate set is negotiated over end to end, and
· E-UTRAN can only accept or reject the call based on the codec rate set.
· The mechanism to control the codec rate depending on E-UTRAN load is FFS.
· SA2 informed RAN2 that as for the Label:
· It would be provided to eNB at SAE bearer establishment together with other information within the QoS profiles,
· Label characteristics will be standardized and the Label value to Label characteristics mapping will also be standardized, and
· If needed, specific Label values can be standardized, allowing RAN2 to work on optimized DL/UL scheduling schemes assuming that eNB can be provided information e.g. of the specific codec rate set being used for a VoIP session.
· MBMS 
· As a way forward, the following were agreed:

· SA2 decides on the logical architecture for session control and content distribution

· RAN WG3 continue working on content synchonisation protocol and also the necessary interface and provide the WA to SA2

· RAN WGs continue on MBMS specific RRM (architecture+interface(if at all needed))

· The following working assumptions were endorsed [R3_8]:

· No UE Subscription verification is performed by the eNB or EPC for MBMS sessions/services and therefore no UE context information is required to be propagated to the eNB from the CN.
· MBMS Services in LTE/SAE can be in one of two modes, MBMS Broadcast mode or MBMS Enhanced Broadcast mode.
· No MBMS context is required to be established by the UE in any node above the eNB. 
RAN4

LTE was discussed for around 2 days at the RAN4#42 meeting in February.

· Under agenda item "6.4 Evolved UTRA and UTRAN [RAN-Evo]", 106 contributions were handled.
· Text proposals for four RAN4 internal TRs were presented and agreed: TR 36.942, “Radio Frequency (RF) system scenarios” [R4-1], TR 36.801, “Measurement Requirements for E-UTRA” [R4-2], TR 36.803, “User Equipment (UE) radio transmission and reception” [R4-2], and TR 36.804, “Base Station (BS) radio transmission and reception” [R4-3].
· Fifteen contributions on RF co-existence studies were handled. One ad-hoc session was held to discuss UE ACLR. It was agreed that a UE ACLR of 33dB represents a balanced approach of system performance and UE complexity. Text proposals were agreed in [R4-1, R4-3]. The agreed UE ACLR values are 33 dB for E-UTRA-UTRA co-existence and 30 dB for E-UTRA-E-UTRA co-existence.
· Text proposals on unwanted emissions, ACLR, and Spurious emissions for BS and UE [R4-3, R4-4]. Final requirements will be agreed in the next meeting. 

· Five contributions on UE EVM were discussed, and agreement was not achieved. Discussions will be continued in the LTE ad-hoc in April.

· An LS from RAN1 was received on UE transmission bandwidth capability [R4-5]. One contribution on Tx transmission bandwidth for different scalable bandwidth was also discussed. Discussion will be continued in the LTE ad-hoc in April. 

· Twelve contributions on BS EVM were handled, and one ad-hoc session was held Wednesday evening. The discussions were summaized in R4-070307 [R4-6]. The text proposal was agreed in R4-070306 [R4-7].

· Five contributions on channel raster were presented. 100 kHz channel raster was agreed as a working assumption.

· Some contributions on bandwidth scnarios, bandwidth priorities, and numerology were presented. The number of resource blocks for 5 MHz, 10 MHz, 15 MHz, and 20 MHz bandwidth was agreed [R4-8]. The specrum migration for < 5 MHz and the priority of 20 MHz bandwidth were also discussed. 

· Eight contributions on RRM were handled. Discussions will be continued. 

· A LS on Frequency Domain Spectrum Shaping and PI/2-shift BPSK was received from RAN1, and Five contributions were presented. A response to this LS was sent to RAN1 [R4-9].
· Six contributions on LTE channel model were handled. It was discussed whether the RAN1 channel models should be reused or some simplifications should be needed. Discussions will be continued.
· One contribution on receiver performance requirements for E-UTRA UE was presented.
RAN5

· A TTCN workshop to discuss LTE testing methodology was held on the 4/5th December 2006: TTCN-3 will be used for LTE testing, as working assumption. MCC will start to work on the test model and on the TTCN-3 implementation of a few selected WCDMA test cases. It has been agreed in RAN5 to use TTCN-3 for LTE testing. 

· RAN5 has agreed the updated version of the workplan [R5_1]. 

· The creation of 2 work tasks (3G Long Term Evolution for SIG testing and 3G Long Term Evolution for RF testing) is expected in RAN5#35 (May 2007).

· The work item description [R5_2] has been updated (rapporteur name changed).

List of Completed elements (for complex work items)
List of open issues: 
Estimates of the level of completion (when possible):
Stage 2
RAN1: 95%

RAN2: 75%

RAN3: 75%
Stage 3

RAN1: 50%
RAN2: 5%
RAN3: 5%
RAN4: 25%
RAN5: 2%
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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