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RAN1
LTE was discussed

for 5days (including 1 day parallel sessions) at the RAN1#48bis meeting in March
for 3days at RAN1 LTE TDD adhoc in April, and

for 5days (including 1 day parallel sessions) at the RAN1#49 meeting in May. 

Summary of discussions are described per topic below.

· 470 contributions for RAN1#47bis, 65 contributions for RAN1 LTE TDD adhoc and 494 contributions for RAN1#48 were submitted.
· The set of physical layer specifications on LTE

· 36.201 v1.1.0, 36.211 v1.1.0, 36.212 v1.2.0, 36.213 v1.2.0 and 36.214 v0.3.0 were endorsed

· Performance verification work

· 45 contributions for performance verification

· 2 days conference call were held on 23rd and 24th April.

· Summaries for Downlink, Uplink, MBMS and VoIP are submitted to RAN#49 

· LS was sent to RAN including above summary [R1_1]

· Numerology and frame structure for TDD

· Reserve the Idle Period (IP) from the DL only from the end of the last slot of the DL subframe containing the IP

· Cell common IP

· UE is informed about the IP length

· For normal CP

· Max 5 OS as IP

· Transmission of RS in the IP:

· For IP length >2: do not move the RS that would have been transmitted in the IP

· For extended CP

· Max 4 OS as IP

· Transmission of RS in the IP:

· For IP length >2: do not move the RS that would have been transmitted in the IP

· Support of large cells:
· to support large cell ranges, the last ten and twelve DL symbols can be muted for the case with long and short cyclic prefix respectively
· Allocation period:

· Generic frame structure: 10ms (needed for coexistence with TD-CDMA), 20ms FFS, 5ms (where coexistence with TD-CDMA is not required)

· Alternative frame structure: 5ms. 10ms FFS

· Number of DL to UL switching points within one allocation period: 

· For 10ms or 20ms: up to 2 switching points

· For 5ms: up to 1 switching point

· Number of allocations for UL/DL subframes

· Up to 6 bits for generic Frame Structure

· Up to 3 bits for alternative Frame Structure

· Exact allocations FFS, DL only allocation shall be possible

· BCH

· L1-related information on P-BCH are below, LSs were sent to RAN2[R1_2] [R1_3]

· DL system bandwidth: 4bits

· Signaling of reference signal transpower: 0-6 bit

· Number of transmit antennas: 1-2 bits

· (CRC: 16bits)

· P-BCH for TDD
· No TDD specific information identified for P-BCH.

· Frame structures type 1 or 2 are known from SCH detection

· TDD specific information can be carried on D-BCH.

· Channel coding

· Repetition is used to provide lower coding rate, i.e. mother turbo code rate is 1/3

· Convolutional coding with 64 states (K=7) and tailbiting for physical control channel

· Covoulutional coding, R=1/3, QPSK is used for P-BCH

· Depadding method for turbo coding

· Circular buffer rate matching scheme for turbo coding

· Random access

· In addition to current working assumption, one repetition of the preamble is supported

· No explicit signaling of timing advance for RACH

· Part of the DL-UL guard period shall be used for RACH reception for frame structure 2 

· Synchonization signal and cell search

· P-SCH
· ZC based sequence with length of 64
· No bits are mapped to the DC subcarrier
· S-SCH
· Binary based sequence with combination of two short code
· Cell ID + Frame timing + number of antennas (if needed) from a single PSC/SSC pair
· FH flag is not needed
· Max number of hypotheses for SSC: (170 (Cell ID group) * 2 (frame tming) * N)
· N=1 transparent Tx div for CCPCH
· N=2 used if we want to indicate whether there is a non transparent TxDiv scheme
· DL reference signal
· Power boosting
· The RS boost should be signalled on the D-BCH
· If power cannot be taken from unused sub-carrier, puncturing can be applied to data sub-carriers in the same OFDM symbol as the power boosted RS
· RS pattern for dedicated MBSFN transmission with 7.5kHz sub-carrier spacing
· RS scrambling code is Binary PN sequence
· No additional unicast RS are needed in MBSFN subframe
· FH and/or FS are used
· UL reference signal

· Basic structure for PUSCH and PUCCH DM RS

· Multiple antenna transmission
· Number of codewords for DL SU-MIMO is 1 (rank =1) or 2 (rank > 1).

· Rank per UE is restricted to one for DL MU-MIMO.

· Rank is commonly controlled over the entire bandwidth per UE.

· Frequency granularity of precoding is approximaterly 5RBs or whole bandwidth, and the time/frequency granularity is configured by network.

· Codebook size of DL SU-MIMO precoding for 2-Tx antennas is 6 (rank = 1) and 3 (rank = 2).

· Maximum codebook size of DL SU-MIMO precoding for 4-Tx antennas is 16.

· Maximum codebook size of UE feedback for DL MU-MIMO is 8 (2-Tx antennas) and 16 (4-Tx antennas)

· SFBC (2-Tx antennas) and SFBC+FSTD (4-Tx antennas) are employed as open-loop transmit diversity schemes for shared data channel and L1/L2 control channel.

· Closed-loop antenna selection transmit diversity is supported as UE option.

· Mapping of virtual resouce blocks to physical resource blocks

· Definition of PRB: 12 subcarrier x 2 slots

· The number of PRBs each Distributed Virtual Physical Resource Block is over ranges from 2 to the tortal number of distributed PRBs
· Physical layer control signalling
· Target quality on LTE control signalling is agreed, the LS was sent to RAN2 [R1_4]
· DL physical layer control signalling
· Support of non-contiguous physical resource block allocation in the downlink

· Hybrid FDM/CDM of downlink ACK/NACK

· On control channel aggregation:

· Only a single size of the control channel element is defined

· Aggregation of multiple control channel elements can be used to get larger payloads and/or lower coding rate

· Control channel format indicator (CCFI) , originally Cat.0

· Dynamic signalling with a low number of bits (max 2 bit)

· 2bits are mapped onto 4 sequences of length 16 QPSK symbols

· No mix of contol signalling and DL-SCH in a OFDM symbol

· Transmit in the first OFDM symbol

· Cell specific scrambling, tied to the cell ID

· Same Tx diversity scheme as for PDCCH

· CCE-to-RE mapping

· UL physical layer control signalling
· ACK/NACK modulation scheme

· BPSK is used for 1bit ACK/NACK, QPSK is used for 2bit ACK/NACK

· CQI

· CAZAC based structure

· The time and frequency resouces (report CQI) are controlled by eNB

· Baseline is periodic CQI reporting. The possibility of linking the configuration of a periodic reporting cycle to a persistent scheduling should be considered

· CQI resporting type is clarified

· UL timing control

· The reply LS to RAN2 is under e-mail discussion

· UL Power control

· Intra-cell power control

· A-periodic UL power control adjustment

· PC adjustments are included in UL scheduling grant for scheduled data

· PC adjustments for non-scheduled data is FFS

· Inter-cell power control

· Cell wide overload indicator exchanged over X2 interface on slow basis

· Neighboring eNB can control individual UEs served by that eNB through its scheduler based on OI and avaiable knowledge

· The LS was sent to RAN3[R1_5]

· DL power control

· Downlink power control is under the control of eNB

· Masurement

· The measurement item for LTE to intra-3GPP RAT HO

· LTE to GERAN: GSM carrier RSSI

· LTE to UTRAN FDD: UTRA Carrier RSSI, CPCH RSCP, CPICH Ec/No

· LTE to UTRAN TDD: UTRA Carrier RSSI, PCCPCH RSCP

· UE is not required to read D-BCH of neighoring cells for neighour cell measurements

· UE is informed by higher layers of the serving cell about which subframe in the serving cell are used for MBSFN
· For TDD, UE can use all known DL subframes of the target cell to perform the DL mobility measurements on. 

· Subframes with MCH to be considered separately

· UE is not required to read the BCH of the target cell to obtain the information about which subframes are DL.
· Following LSs were sent to other WGs in addition

· LS on Uplink VoIP scheduling [R1_6]
· LS on random access procedure parameters to RAN2 [R1_7]
· LS on EMBMS transmitter configuration [R1_8]

· 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 5 days at the RAN2#57bis meeting (283 contributions) in Malta in March, and
for 5 days at the RAN2#58 meeting (315 contributions) in Kobe in May.
Summary of discussions are described per topic below.
· Performance verification

· RAN2 revisited the C/U-plane latency and handover interruption time analyses made for TR25.912 as part of feasibility study. The results showed that the performance requirements are met under stage 2 assumptions. The results were summarised into an LS [R2_1] for presentation at RAN#36.
· BCH

· It was decided that
· P-BCH is transmitted every 40 ms (with a remark that it can be reduced to 20 ms if problems are identified regarding measurement latency);
· SU-1 is transmitted every 80 ms on D-BCH on the next subframe of P-BCH. SU-1 contains the PLMN list, SIB-SU mapping information (if not fixed in the standards), and scheduling information of other SUs;
· SUs can be segmented, in which case the segments shall be transmitted in consecutive subframes;
· Unicast DL-SCH transmissions can take place in parallel to SU transmissions;
· The maximum D-BCH rate shall be limited by the minimum UE capability;
· P-BCH contains an offset value to be applied to mobility measurements. The UE shall read neighbour cell P-BCH to obtain the offset value prior to cell reselection or measurement reporting.
· NCL

· It was decided that
· For inter-frequency LTE and UTRAN cells, the carrier frequency is advertised, and mobility control parameters can be set per frequency layer.
· NCL is optionally supported to set any serving-neighbour cell pair specific parameters for intra-frequency cells.
· An LS [R2_2] was sent to GERAN to ask what information shall be sent for GSM neighbour cells.
· RACH

· It was decided that
· The contention-free procedure, in which the network allocates dedicated resources to the UE for contention-free access, will be used for handover and DL data resuming;
· The contention-based procedure will be used for intitial access and UL data resuming, as well as for handover and DL data resuming in case dedicated resources are unavailable;
· The access service class concept is not adopted in LTE.
· On initial access, ways to reduce the content of NAS service request were discussed, and resulted in an LS to SA2 and SA3 [R2_3].
· Optimised scheduling
· It was decided that in addition to the baseline dynamic scheduling, persistent scheduling will be supported for both DL and UL scheduling.
· Rate-adaptive realtime media
· Following an LS round with SA1 and SA4, an LS [R2_4] was sent to SA1 and SA4 asking their intentions on specifying application behaviours in reaction to packet dropping in RAN for main RT services.
· Time alignment procedure
· It was decided that
· Time alignment maintenance bases on a timer, that can be UE specific.
· TA command is sent by MAC PDUs, that can be sent by itself on DL-SCH or piggybacked to other MAC PDUs on DL-SCH transmitted to the UE.
· DRX during RRC_CONNECTED
· It was decided that for NRT traffic the DRX interval can be controlled implicitly depending on data activity, and also by explicit MAC signalling.
· U-plane handling at HO
· It was decided that
· DL PDCP SDUs that have not been acknowledged are selectively forwarded from the source to target eNB, together with their PDCP SNs;
· UL PDCP SDUs received out-of-sequence are forwarded from the source to target eNB, together with their PDCP SNs;
· UL PDCP SDUs that have not been acknowledged are selectively retransmitted from the UE to target eNB;
· PDCP in the UE/target eNB perform reordering of DL/UL PDCP PDUs;
· PDCP SN is continuous and RLC contexts are not forwarded.
· Mobility drivers
· Detailed mobility drivers and their applicability to idle/active states and state transitions were identified by operators [R2_5], and captured into TS36.300 annex. It was decided that the HCS concept is not supported in LTE.
· UE capability

· It was discussed that the number of UE capability classses shall be minimised e.g., to 3-4 classes.
· It was decided that 

· The AS/NAS capabilities of the UE shall be reported to the network upon attach and stored in the MME during LTE_ACTIVE and LTE_IDLE;
· The AS capability shall be downloaded from the MME to the eNB upon connection establishment;
· The AS capability shall be forwarded between eNBs upon inter-eNB HO.
· MBMS

· Some MBMS definitions were agreed.
· It was decided that
· PTP is not supported;
· PTM-MC uses MCH, is scheduled by the MCE, with the PDCP located in the gateway;
· PTM-SC uses DL-SCH, is scheduled by the eNB, with the PDCP located in the gateway. Location of PDCP in the eNB for certain scenarios (like localised content, mobility optimisation) FFS;
· In PTM-SC, multiple UEs can be allocated dedicated resources for Ack/Nack and CQI feedback. Such UE has an RRC connection with a C-RNTI, but has no S1 established unless unicast transmissions are taking place in parallel.
· Security
· It was decided that 

· U-plane ciphering is performed by PDCP using PDCP SN;
· RRC ciphering is performed by PDCP whereas RRC integrity protection is performed by RRC.
· NAS messages are integrity protected and ciphered by RRC and PDCP, respectively, in addition to the NAS security.
· Following LS rounds with SA3, RAN2 confirmed SA3 [R2_6] that re-authentication can take place as a background process.
· Closed subscriber group (CSG) cells (re-named from Home eNB)
· Requirements for CSG cells [R2_7] were captured in TS36.300 annex.
· LTE specifications
· The skeleton and initial text proposals (capturing stage 2 agreements) of the stage 3 specifications were provided by the editors.
· It was decided that email discussions and telephone conferences shall be scheduled to progress drafting of the stage 3 specifications, between RAN2#58 and #58bis.
RAN3

LTE was discussed
for 4 days at the RAN3#55bis meeting in Malta in March and
for 3 days at the RAN3#56 meeting in Kobe in May.
Summary of discussions are described per topic below:
· Path Switch (LS)
· Path switch solution which only utilising C-plane signaling between the target eNB and MME was agreed and LS[R3_1] notifying RAN3 decision was sent to SA2.
· NAS signalling handling during HO
· A few solutions to handle the problem when NAS message is discarded in eNB during inter eNB handover was discussed, and an LS [R3_2] was sent to SA2, CT1 describing the alternative solutions discussed in RAN3.
· Data forwarding during intra E-UTRAN HO
· Several contributions addressing the solutions on how to handle U-plane forwarding, the necessity of reordering in target eNB during inter eNB handover the were treated, but due to some open issues which were unclear, no agreement can be achieved. It was decided to wait for RAN2 decision on those open issues.
· Inter 3GPP Mobility
· Data forwarding was agreed as a primary mechanism for minimizing data loss during inter 3GPP RAT handover. An LS[R3_3] to SA2, RAN2 and GERAN was sent informing the decisison and asking on which node that control data forwarding in 2G and 3G.

· Reply LS on service continuity between GERAN and LTE was agreed [R3_4].
· Tracking Area Concept (LS)

· It was agreed that in one eNB can contain cells belonging to different tracking areas, whereas each cell can only belong to one tracking areas.

· Changes to related S1-AP procedure (Paging procedure) reflecting the agreement, were agreed.
· RRM Function
· Based on the LS from RAN1 on the need to exchange load indicator via X2, ‘Inter-cell Load Management’ procedure in X2-AP was agreed.[R3_5]
· Home Node B/ home eNB

· RAN3 internal TR R3.020 was made to capture the discussion and agreement on both 3G home Node B and LTE home eNB.
· Several requirements were agreed and were captured in the TR.

· Issues to be studied for both home Node B and home eNB were agreed and captured in the TR
· NW Self Configuration

· A use case of self-tuning of handover parameter was agreed to be captured in R3.018.
· Dynamic configuration of S1-MME interface was agreed to be captured in the stage 2 TS36.300.
· Logical OAM and multivendor environment related matter

· There were discussions on the operator requirement to standardised eNB measurement and introducing API concept. The issues are to be discussed further in RAN#36.
· A document capturing RAN3 status on OAM related issues was discussed and to be introduced in RAN3-SA5 ad-hoc meeting.
· E-MBMS Architecture

· U-plane architecture for single-cell MBMS transmission was agreed to be the same to that of multi-cell MBMS transmission.
· Discussion on the C-plane architecture are still ongoing.
· The current status on both U-plane and C-plane is to be captured in one document, and and LS with the same contents is to be sent to SA2 and RAN2.
· Security
· The necessity of Security Mode Control procedure was discussed with regard to LTE_Detached to LTE_Active procedure. No agreement can be achieved, and it was agreed to wait for the progress of overall security work in SA3.
· There was a discussion on the notion of tamper resistance for eNB in general (including small (e.g. femto or pico) eNB).
· Stage2 S1-AP, X2-AP elementary procedures

· On S1-AP elementary procedures, SAE Bearer Management procedure, change on the Paging procedure, NAS transport procedure and S1 Handover procedures were agreed.
· The necessity for Data Volume Report procedure was discussed and LS [R3_6] was sent to SA2 asking the necessity of Data Volume Report procedure in E-UTRAN with regard to volume based charging. 

· On X2-AP elementary procedure, Handover Cancel procedure on X2 was agreed.
· Stage3 S1-AP,X2-AP elementary procedures
· To speed up the agreement in the next RAN3#57 meeting, several stage3 S1-AP and X2-AP procedures are to be discussed in the RAN3 reflector. Companies responsible as the editor were assigned.
· Bearer Management procedure: NSN or Ericsson

· Paging procedure: Alcatel-Lucent

· NAS Transport procedure: Ericsson

· S1 Handover procedure: NSN or Ericsson

· X2 Handover procedure: Ericsson
· Stage3 TSs
· The skeleton for RAN3 stage3 specifications were provided by the editors.
· The topic lists for each specifications were provided, and the initial text proposals were agreed.
RAN4

LTE was discussed 

for 3 days at the RAN4 #42bis meeting (71 contributions) in SophiaAntipolis in April, and 

for 2.5 days at the RAN4 #43 meeting (86 contributions) in Kobe in May.

Summary of dicussions are described per topic below:

· 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_3], and TR 36.804, “Base Station (BS) radio transmission and reception” [R4_4].

· UE requirements

· SEM, ACLR, and Spurious emissions for UE were discussed. LTE UE SEM proposals from several companies were summarized in [R4_5].

· UE EVM were discussed, and agreement was not achieved. Discussions will be continued in the RAN4 #43bis meeting.

· UE maximum output power of 23 dBm for all frequency bands was agreed as a working assumption [R4_3].

· E-UTRA UE capability, including dual-antenna receiver and simulaneous uni-cast and dedicated carrier MBMS reception, was discussed. Discussions will be continued in the next meeting. 

· Two contributions on UE Rx RF performance were discussed. Agreed text proposals were captured in [R4_3].

· Two contributions on UE demodulation performance requirements were handled, and a way forward was discussed.

· BS requirements

· BS ACLR, SEM, and Spurious emission requirements were discussed. Text proposals on E-UTRA-UTRA ACLR1/2 and E-UTRA-E-UTRA ALCR1 were agreed [R4_4]. Discussions on E-UTRA-E-UTRA ACLR2 requiremens will be coninued in the next meeting. 

· Eighteen contributions on BS EVM were handled. One ad-hoc session was held in the RAN4 #42bis meeting[R4_6]. Agreed text proposals were captured in [R4_4].
· It was discussed how the BS conformance testing can be specified for the E-UTRA system. Discussions will be continued.

· Minimum requirements on frequency error for wide area BS was agreed [R4_4]. 
· Frequency synchronization requirement at eNB input for LTE was discussed. It will be discussed in RAN plenary which WG should handle this issue.

· Text proposals on E-UTRA BS output power specification was agreed [R4_4].

· BS Rx RF performance, such as reference sensitivity level, narrowband blocking, ACS requirements, intermodulation, etc, was discussed. Discussions will be continued in the next meeting.

· RRM requirements

· 13 contributions were handled and one ad-hoc session was held in RAN4 #42bis [R4_7]. 33 contributions were handled, and one ad-hoc session was held Wednesday evening in RAN4 #43 [R4_8]. Agreed text proposals were included in [R4_2].

· It was agreed as a working assumption that UE RSRP measurement requirements would be developed based on 1.25 MHz UE measurement BW. A LS response was sent to RAN1 [R4_9]. 
· Measurement period of 200 ms was agreed as a working assumption for intra-frequency and nonDRX case.

· Simulation assumpions for studying UE performance were discussed and summarized in [R4_8].

· It was discussed whether the performance requiremens should be based on synchronous network or asychronous network. Further studies will be needed.

· Other issues

· RF co-existence studies, such as asymmetrical bandwidth and LTE-GSM scenarios were discussed.
· 4 contributions on bandwidth option below 5 MHz were handled. It was agreed to include 1.4 MHz (6 RBs, for FDD), 1.6 MHz (7 RBs, for TDD), and 3.0 and/or 3.2 MHz (15 and/or 16 RBs, for FDD/TDD) into the working assumptions for the E-UTRA bandwidth option [R4_3, R4_4].

· LTE channel model was discussed in RAN4 #42bis, RAN4 e-mail refelctor, and RAN4 #43. Agreed text proposals were included in [R4_3, R4_4].

· A LS on maintenance of UL Synchronization was received from RAN2, and discussed. A response to this LS was sent to RAN2 [R4_10].

· UE requirements on CQI reporting were discussed. A LS, which inform RAN1 on RAN4’s views on this area, was agreed and sent out [R4_11].

RAN5

LTE was discussed at RAN5#35 meeting.

Summary of discussions are described below:

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

· The work item description [R5_2] has been updated (supporting companies section updated).

· 2 new Work Tasks for 3G Long Term Evolution for Protocol Testing and for RF/RRM Testing based on the previously approved LTE Building Block WI have been created and agreed in RAN5#35:
· 3G Long Term Evolution – Terminal Protocol Conformance Test Specifications [R5_3]
Rapporteurs : NEC , Motorola 

· 3G Long Term Evolution – Terminal Radio Transmission and Reception Conformance Test Specifications [R5_4]
Rapporteur: Agilent

· It has been agreed in RAN5 to create new specifications for LTE testing following the template of the existing test specifications. The structure of splitting the test specifications into common test environment, test case description, test case applicability and TTCN code is maintained. The split into RF/RRM and protocol testing is also maintained.
· TS 36.523 [-1, -2, -3]: User Equipment (UE) conformance specification.

· TS 36.521 [-1, -2]: User Equipment (UE) conformance specification Radio transmission and reception.

· TS 36.508 : Common test environments for User Equipment (UE) conformance testing.

· In addition, new requirements on UE test loop functionality to enable LTE testing need to be identified. A new test specification based on the existing test specification TS 34.109 might be created, if it is considered inappropriate to update the existing specification. This is FFS. 

· Studies on test methodologies have started, TTCN-3 will be used for LTE testing and TTCN-3 tools are currently under evaluation by MCC TF160.

· Two TTCN workshops to discuss LTE testing methodology are planned, on the 27th of June and on the 3rd and 4th of December.   

· The Time scale and some aspects of the scope of the work for 3G LTE Testing have been discussed (refers to [R5_5] and to [R5_6]).

· It has been agreed to wait for next RAN plenary to have the latest status of Stage 3 and to maintain for the time being the completion target date to TSG RAN#39 (March 2008) for both new WIs for 3G LTE Protocol Testing and RF Testing.

· It has been agreed to consider increasing the number of RAN5 meetings from RAN5#36 (September 2007) based on the current planned completion target date for Stage 3. 

List of Completed elements (for complex work items)
Stage 2 is almost completed
List of open issues: 
Finalisation of stage 2 on e.g. RRC, eMBMS, Mobility
Stage 3

Estimates of the level of completion (when possible):
Stage 2
RAN1: 100%

RAN2: 95%

RAN3: 90%

Stage 3

RAN1: 65%
RAN2: 20%
RAN3: 20%
RAN4: 40%
RAN5: 5%
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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