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RAN1

LTE was discussed

for 3 days and a joint session with RAN2 at the RAN1#44bis meeting in March, 

for 4 days and a one-day parallel LTE MIMO session at RAN1#45 meeting in May  

· RAN1#44bis

· 248 contributions were submitted
· Uplink reference-signal structure: This topic was discussed also on E-mail reflector. The multiplexing scheme of reference signal was discussed, especially for achieving intra-cell orthogonality. The channel estimation purpose was clarified and was included in [1]. The multiplexing scheme is not finalized yet.
· L1/L2 control channel signalling: The control channel signalling information required for scheduling, HARQ was mainly discussed on the reflector. The output from E-mail discussion for control signalling was agreed and included in [1].
· MBMS: MBMS transmission method (single cell or multi-cell) and multiplexing method in physical layer was discussed. Basic concept was agreed and included in [1] 
· Cell Search (including SCH and BCH): The target of cell search, SCH structure, SCH sequence, BCH bandwidth etc. was discussed mainly on the E-mail Reflector. It was decided that SCH bandwidth of 1.25MHz is a working assumption. A few proposals for SCH structure etc. was included in [1].
· RACH: Synchronized and non-synchronized RACH structure, number of bits in RACH frame, RACH procedure was discussed. The high level RACH description including procedures was included in [1].
· LTE MIMO: The micro cell scenario and E-UTRA MIMO channel models were agreed and included in RAN1 TR. The basic schemes of DL MIMO for E-UTRA was discussed based on R1-060990 and the some technical aspects such as Multiple Coded Word, MIMO mode, Pre-coding, MU-MIMO (DL), Tx Diversity for DL Physical Channels were agreed. The text capture agreed aspects was agreed and included in [1].
· Interference coordination: The signalling for interference coordination and frequency management method was discussed. Text proposals were not agreed.
· RAN1#45

· 340 contributions were submitted.
· Fulfilment on LTE Target 
  Followings topics were discussed. Detailed results were included in [1]
· Peak rate evaluation: 6 contributions were submitted and treated. Peak rate requirements fulfilled for DL and (almost) UL. 
· User throughput, spectrum efficiency and coverage: 37 contributions were submitted and 22 contributions were treated. The user throughput, spectrum efficiency and coverage requirement almost fulfilled with MIMO application.
· MBMS: 3 contributions were submitted and treated. The spectrum efficiency for MBMS with tight inter-eNB timing synchronization can be improved significantly.
· Complexity: 3 contributions were submitted and 2 contributions were treated. No issue has been raised that would indicate that physical layer complexity would be unacceptably high and it can thus be concluded that EUTRA implementation is feasible from a physical layer perspective.  

· U-plane latency: one contribution was submitted and treated. The U-plane latency in RAN is 4msec and meets the target.
· Synchronization: The benefits of network synchronization were agreed.
According to the above results, it is concluded that all the targets related RAN1 in requirement TR were achieved. Those summaries are to be included in [2].
· The text proposal for TR25.912 Physical layer for evolved EUTRA was discussed. The text was approved by E-mail and included in [2] 
· Cell Search: The summary of E-mail discussion was agreed and included in [1]. The feasibility of cell search was discussed based on the simulation results. Both hierarchical and non-hierarchical SCHs are possible schemes, Thus cell search is feasible

· MBMS: Baseline of pilot structure and multiplexing was agreed to included in [1]. 
· RACH: The message size for both asynchronous and synchronous random access burst was discussed in detail. Non synchronous RACH will not contain a message field, but might embed a message in a preamble. The output were sent to RAN2. 
· Following LS were sent to other WGs
· UE measurement and reception capabilities for LTE (RAN2) [3]
· Random Access burst message size for LTE (RAN2) [4]
· SFN operation for E-MBMS (RAN3) [5]
RAN2

LTE was discussed

for 4 days in a regular RAN2 session and for one day in a joint RAN1 and RAN2 session at RAN2#52 meeting in March and

for 2 days at RAN2#53 meeting in May.

· RAN2#52

· 153 contributions were submitted.
· Layer 2 user plane protocol architecture: It was agreed that:
· RLC is modelled as a separate sub-layer from MAC.
· SAP between PDCP/RLC is defined as a radio bearer.
· SAP between RLC/MAC is defined as a logical channel.
· RRC and MAC protocol states, state transitions and functions: It was agreed that:
· NAS control protocol uses LTE_DETACHED, LTE_IDLE and LTE_ACTIVE states.
· RRC protocol uses RRC_IDLE and RRC_CONNECTED states.
· DRX/DTX period can be configured as the UE activity level in eNB.
· UE measurement reporting and control of the reporting are the RRC functions.
· Reporting for RB operation is controlled by the MAC.
· LTE radio identities: The list of agreed identities used over the E-UTRAN radio interface has been captured in [6] along with some identities that remain FFS. An LS [7] was sent to SA3 to inform of the list of agreed identities, and ask questions regarding security on RRC.
· PDCP sub-layer: It was agreed that PDCP is configured by NAS and only ROHC will be supported for header compression.
· RLC sub-layer and interactions with MAC sub-layer:
· It was agreed that RLC segmentation is performed according to the instantaneous TB size chosen by MAC and that re-segmentation is supported at RLC retransmission.
· Possible interactions between RLC/MAC and resulting simplifications of the RLC protocol were discussed (no conclusions reached) and captured in [6].
· Scheduling and QoS:
· Discussion took place on SAE RB QoS IEs to be signalled over the S1 interface and a LS [8] was sent to SA WG2 to ask some questions.
· A general text capturing discussions on scheduler operation, signalling of scheduler decisions and measurements to support the scheduler was input to [6].
· Description of cell vs UE bandwidth scenarios, definition of inter and intra-frequency: It was agreed that:
· An LTE cell transmits a set of common channels within the minimum UE bandwidth capability of 10 MHz.
· Neighbour cell lists used to advise measurements for handover and cell reselection do not classify cells as intra-frequency or inter-frequency.
· Measurements are classified as gap assisted measurements and non-gap assisted measurements, depending on the UE capability and allocated frequency.
· An LS [9] was sent to RAN1 and RAN4 to ask questions regarding measurements and capability to read neighbour cell broadcast.
· Inter-RAT transition: It was agreed that
· The transition from RRC_CONNECTED to CELL_DCH is supported by UE assisted network controlled handover with preparation.
· The transition from CELL_DCH to RRC_CONNECTED is supported, although by handover or cell change order remains FFS.
· If a UE goes out of service in CELL_FACH, the UE is able to reselect an LTE cell, and the UE performs TA update maintaining the UMTS MM context.
· Cell reselections are supported between CELL_PCH/URA_PCH and RRC_IDLE with RRC context preservation of the other RAT when the UE reselects another RAT.
· RAN2#53
· 152 contributions were submitted.
· Inputs to RAN TR 25.912
· C/U-plane latencies were assessed and shown that they both meet the requirements.
· Texts for the RAN2 responsible sections of the TR25.912 [2] were drafted and agreed.
· Handover procedures
· The fundamental procedure for intra-MME/UPE handover (with preparation) was agreed and included in [6].
· After discussions, whether forward handover is necessary remain FFS.
· Cell selection/re-selection: Principles of cell selection/re-selection were discussed and a general text capturing these principles was input to [6].
· Transport of NAS signalling: It was agreed that:
· Initial direct transfer is to be concatenated with the RRC connection request.
· Concatenation of other NAS and RRC messages and the number of RLC entities for NAS and RRC are FFS.
· NAS is carried in RRC without reduplicated integrity protection from RRC.
· Layer for user-plane security:
· It was agreed to model ciphering of user plane and NAS signalling and integrity protection of NAS signalling as functions of the PDCP sub-layer.
· A LS [10] was sent to SA WG3 to ask some questions on the security principles.
· LTE broadcast and multicast:
· It was agreed to define MCCH as a P2M logical channel for LTE MBMS, and MCH as a TrCH supporting L1 combining of LTE MBMS transmission from multiple cells.
· A general text capturing various discussions regarding LTE MBMS principles, functions and transmission was input to [6].
RAN3

LTE was discussed

for 3 days at RAN3#51bis meeting in April and

for 2 days at RAN3#52 meeting in May.

· RAN3#51bis

· RAN3#51bis meeting was held to discuss LTE subjects only.

· 117 contributions were submitted.

· 7 documents on Intra LTE Access Mobility Support for UE in LTE_IDLE were treated.

· It was agreed that Paging Request message is distributed by MME directly to each eNB in a TA where UE is registered. However, the solution on how the message is distributed, i.e. utilizing IP multicast, is FFS.

· 12 documents on Intra LTE Access Mobility Support for UE in LTE_ACTIVE were treated.

· On C-plane discussion:
· as a working assumption, it was agreed that release resource is triggered from target eNB.

· Clarification on the E-UTRAN architecture stating that eNBs are interconnected with each other by means of the X2 interface, and that eNBs are connected to Access Gateway (MME/UPE) by means of S1 interface that supports many-to-many relation was agreed to be included to TR 29.912.

· RAN3 did not identify any showstopper for separating MME and UPE, and corresponding LS [11] to SA2 was sent.

· On U-plane discussion:
· it was agreed that Data Forwarding is adopted as the only solution for data lossless support for Intra LTE access mobility. However this does not preclude any solution decided for Inter RAT mobility.

· there were also discussions addressing the forwarding data level during Intra LTE HO: whether the forwarding is performed in SDU or PDU, and whether PDCP layer will perform re-ordering function. An LS [12] asking RAN2 decision on the subject was sent.

· 16 documents on bearer establishment & QoS concept were treated.

· It was agreed that DSCP marking policy for S1 transport network (TNL) is different from QoS indication used for radio priority handling (RNL) in eNB.

· The necessity to consider a solution to cope with the problems when radio congestion and S1 transport congestion occurs, i.e. HFN mismatch, etc, was identified.

· 10 documents addressing RRM handling were treated.

· It was agreed that means to exchange intra and inter system traffic load will be standardized and that bandwidth consumption induced by traffic load measurement reporting is not an issue.

· Sections addressing system evaluation in TR 25.912 where RAN3 is responsible were explained, to be discussed in the next RAN3 meeting.

· RAN3#52

· 13 documents addressing issues on C-plane issues of Intra LTE Access Mobility support for UE in LTE_ACTIVE were discussed.

· It was agreed that Resource Release message that releases the radio and UE’s C-plane context resource is triggered from target eNB to source eNB. However, the release of S1 transport resource is implementation dependent.

· On the discussion about MME/UPE relocation, although full connectivity of S1 is preferable to avoid MME/UPE change during LTE_ACTIVE, the necessity and solution to change/relocate MME/UPE was studied. LS to SA2 [13] was sent to have the study reviewed and an LS to SA3 [14] will be sent once the email discussion on the questions formulation is finished.

· On the discussion on HO failure or loss of radio connection occurrence, it was agreed that when there is no X2 interface and hence no HO preparation has taken place, the UE will be forced to go to LTE_IDLE.
As a working assumption, it was agreed that even when X2 interface exist, UE will be forced to go to LTE_IDLE.

· 7 documents on the requirement of S1 and X2 interface were treated.

· It was agreed that flow control and flow congestion will not be a part of S1 RNL protocol.

· It was agreed to incorporate the high level function of S1 and X2 interface to TR25.912.

· 7 documents addressing the issue on QoS signaling in S1 were discussed. It was identified that there is the necessity formulate a solution that both simplify the QoS attributes specified in UMTS, while providing ‘openness’ to support multi vendor/operator implementation. The solution options were identified to be included into RAN3 TR, and an LS [15] to inform the study result will be sent to SA2 once the text proposal for the RAN3 TR has been agreed.

· 5 documents on RRM handling were treated. 

· An overall description of RRM handling and architecture for Traffic Load Reporting was agreed to be incorporated to RAN3 TR. 

· As a conclusion from the study item phase, it is assumed that a logical E-UTRAN node in addition to the eNB is not needed for RRM purposes. However, RAN3 will need to continue studying the subject.
· An overall description of RRM function was agreed to be captured in TR 25.912
· 2 documents addressing Roaming Restriction handling for UE in LTE_ACTIVE were treated.

· It was agreed that roaming restriction and handling of subscription specific preference in LTE_ACTIVE is performed in the eNB, and this will be included to TR25.912.

· 6 documents regarding to the system evaluation sections in TR25.912 where RAN3 is appointed responsible, were discussed.

· The following agreements were achieved: Evaluation of interruption time on Inter RAT HO, evaluation on E-UTRAN architecture and migration, achievement on cost related requirement, support of load sharing and policy management across different RATs.

RAN4

Under agenda item "7.1 FS on Evolved UTRA and UTRAN [RANFS-Evo]", 80 contributions were handled.

· Text proposals for 25.912 were discussed and agreed through two ad-hoc sessions. The sections in which the text proposals were documented are Section 10.1 Scalable bandwidth, 10.2 Spectrum deployment and 12.2 UE complexity.

· Twenty eight contributions on LTE RF system scenarios were handled. Ten of these documents provided initial co-existence simulation results in downlink. Simulation methodology in downlink was agreed, while that in uplink would be finalized in the work item phase. Updated TR LTE RF System Scenario TR V0.3.0 was agreed

· Five contributions on LTE channel models were presented. No agreements were achieved.

· Five contributions on out-of-band emissions and spurious emissions were handled, and text proposals for LTE UE TR and LTE BS TR were agreed. LS on activity regarding Category B emission limits was also agreed and sent to RAN [16]. 

· Two contributions on UE transmitter aspects such as UE power class and transmit on/off mask were handled and discussed. Discussions would be continued in the work item phase.

· Four contributions on resource aggregation were presented and discussed. It was agreed that resource aggregation for the same content (types 1, 2, and 3) should be avoided, and the resource aggregation of bi-directional and broadcast channels would be considered further when developing the E-UTRA specifications in the work item phase.

· Nine contributions related to LTE RRM were presented and discussed. Response LS on UE measurement and reception capabilities for LTE was agreed and sent to RAN2[16]
RAN1 and RAN2 Joint Meeting 

LTE was discussed for 1 day in a joint RAN1 and RAN2 session during RAN1#44bis and RAN2#52 meeting in March.

· 79 contributions were submitted.
· The following were agreed in the joint RAN1-2 session
· PCH is a separate transport channel used for RRC_IDLE mode UE
· No L1 multiplexing in UL except if MIMO multi-codeword is applied
· Asynchronous/adaptive HARQ is supported in DL
· Synchronous HARQ is supported in UL
· RAN1-2 has jointly discussed the following topics and way forward.

· BCH and delivery of system information
· PCH and Paging Indicator design
· Random access procedure
· Physical channel multiplexing

· Additional optimisation regarding HARQ
List of Completed elements (for complex work items)
List of open issues: None

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

SI completion date review resulting from the discussion at the working group: RAN 32 (June 2006)
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RP-060347, TR25.814 v2.0.0 “Physical layer aspect for evolved UTRA”
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[3]
R1-061598, “LS on UE measurement and reception capabilities for LTE”
[4]
R1-061599, “LS on Random Access burst message size for LTE”
[5]
R1-061603, “LS on SFN operation for E-MBMS”
[6]
R2-061814, “TR 25.813 v0.9.2 Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Radio interface protocol aspects”
[7]
R2-061095, “LS to SA3 on E-UTRAN identities.”

[8]
R2-061080, “LS to SA2 on bearer QoS information elements signalled on S1.”

[9]
R2-061101, “LS on UE measurement and reception capabilities for LTE.”

[10]
R2-061793, “LS on user and control plane security layer for E-UTRAN.”

[11]
R3-060518, “LS on ‘RAN3 decision on MME/UPE split’.”

[12]
R3-060521, “LS on In-sequence delivery and data forwarding.”

[13]
R3-060949, “LS on MME/UPE relocation in LTE_ACTIVE.”

[14]
R3-060914, “LS on security aspects on S1 interface.”
[15]
R3-060959, * The title is to be discussed in the email discussion
[16]
R4-060628, “DRAFT liaison activity regarding Category B emission limits”
[17]
R4-060688”, “LS on UE measurement and reception capabilities for LTE (Response to R4-060460)”
