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TSG-RAN WG1 #56bis

RAN1 meeting #56bis agreed on evaluation parameters for OTDOA and AoA+TA studies (captured in [1] and [2] respectively).
A way forward was agreed in [3], with the following assumptions:

· OTDOA time difference measurement is based on reference signals.

· Assistance data, including at least PCIs of candidate cells and relative transmission timings, can be provided to the UE.

· Positioning subframes are either based on a normal subframe with no data, or on an MBSFN subframe with no data and/or reference signals transmitted in the data region.

· Positioning subframes are semi-statically configured, either per-cell or per-group.  A UE in a cell with positioning subframes can assume aligned, partially or non aligned positioning subframes from all cells as indicated in the assistance information.
· It is FFS whether new reference symbol structures will be introduced.

In addition, the way forward in [3] included a framework for PRS study.

An LS was sent to RAN2 ([4]) to indicate the decision on positioning data.  An email discussion was held until the next meeting to invite further convergence, with particular attention to proposals for positioning RS patterns.

TSG-RAN WG1 #57
RAN1 meeting #57 reached conclusions on most aspects of the physical-layer structure for OTDOA positioning.  A way-forward document on the RAN1 concept was agreed in [5], and an LS with a general update was sent to RAN2, RAN3, RAN4, and SA2 in [6].
The meeting reached the following agreements:

· UE time difference measurement is based on reference signals (either common or positioning RSs may be used).

· Positioning subframes have positioning reference signals defined as in normal subframes; it is left to the network whether to configure these subframes as MBSFN subframes or normal subframes.

· In normal subframes with positioning reference signals:

· The PRS bandwidth is configurable up to the system bandwidth (number of configurations is FFS).

· The positioning subframe allocation relies on a periodicity (e.g., 16/32/64/128 radio frames) and allows for time accumulation over consecutive positioning subframes (e.g., 1, 2, 4 and 6 consecutive positioning subframes, details of accumulation to be based on performance requirements defined by RAN4).

· Positioning occasions are semi-statically configured, with alignment support through X2 (to be further discussed in RAN3).

· The PRS pattern has the following properties:

· High (at least 6) frequency/time reuse

· PRSs are transmitted from one antenna port

· For normal subframes, in each OFDM symbol that is not occupied by common reference signals within a PRB, there is at least one PRS resource element, in the case that only frequency reuse is supported; if time reuse is supported the location of the PRS REs is FFS.
· MBSFN subframes have the same pattern as normal subframes

· The same pattern is used in all PRBs that are used for positioning (in the frequency dimension) within a single subframe

· Practical limitations on receiver dynamic range should be considered

· The pattern is generated from a function based on PCI

· FFS whether or not the pattern is varying in time between different subframes

· Decisions on OTDOA measurement definition:

· The measured quantity is the relative timing difference between cell j and cell i (defined as TSubframeRxj – TSubframeRxi), where:

· TSubframeRxj is the time at which the UE receives the RS of one subframe from cell j;

· TSubframeRxi is the time at which the UE receives the RS of the subframe from cell I that is closest in time to the subframe received from cell j.

· The reference point for the observed time difference shall be the antenna connector of the UE.

· The measurement is applicable for intra-frequency in RRC_CONNECTED.

· Reporting range is +/- 1/2 subframe.

· Resolution is FFS.

· The “AoA+TA” method was confirmed as a feasible positioning method, and RAN2 were notified in [7] that it is intended to be supported in fulfilment of the enhanced cell ID objective.

TSG-RAN WG2 #65bis

RAN2#65bis was the first RAN2 meeting to treat this work item.  Accordingly, the discussions were directed principally at scoping and organising the work.
The protocol design for positioning was discussed in terms of an “LPP1” part between the UE and the E-SMLC and an “LPP2” part between the eNode B and the E-SMLC.  This terminology was used for the discussions, but this split of the protocol was not taken as a decision.

RAN2 reached the following agreements:

· Support a modular and extensible approach for positioning methods in LPP.
· RAN2 will request two new TSs, for the stage 2 positioning impacts and the stage 3 specification of LPP (whether the “LPP2 part” is included is FFS).

· LTE protocol support for positioning should be specified withotu unnecessary dependencies on the underlying radio access technology and protocols.

· Decision on a work split for the LPP1 and LPP2 parts is left for later when the stage 2 specification has progressed and RAN1 has decided on aspects of the positioning methods.

· A-GNSS will operate as one positioning method within the LPP framework; RAN2 should investigate whether signalling formats from GERAN and/or UTRAN can be reused in the new context.

There was some discussion of whether broadcast delivery of assistance data should be supported.  The group did not conclude and proposals were invited for the next meeting.

Qualcomm were assigned the rapporteurship for both TSs.  The group requested that at a minimum, stage 2 message flows for A-GNSS should be provided as input to the next meeting.  An email discussion was triggered to run until the next meeting with the aim of agreeing to a skeleton for the stage 2 TS and achieving convergence on as much technical content as possible.

The stage 2 specification was allocated the number TS 36.305.
TSG-RAN WG2 #66
The email discussion after RAN2#65bis produced an agreed-upon skeleton, presented to RAN2#66 in [8] and agreed as a basis for further work.
The meeting further agreed on a preliminary table showing which positioning methods are assumed to be supported in UE-based, UE-assisted, and “eNB-assisted” forms.  This table was agreed for inclusion in the stage 2 TS.  There was considerable discussion on what can be assumed about enhanced cell ID positioning, but RAN2 did not yet have enough information to draw conclusions about possible UE-based or –assisted versions of this positioning method.

Two separate proposals for the protocol architecture for positioning were presented to the meeting.  “Alternative 1”, described in [9], proposed to connect the UE to the eNode B with an “LPP1” protocol, and the eNode B to the E-SMLC with an “LPP2” protocol, while having no end-to-end protocol between the UE and the E-SMLC.  “Alternative 2”, described in [10], relies on an “LPP” protocol between the UE and the E-SMLC, and an “LPPa” protocol between the eNode B and the E-SMLC.

The group found themselves unable to reach a consensus to select one of these proposals, and so took the unusual decision to capture both in the next version of the stage 2 TS.  A breakout session was held to discuss aspects of each proposal and work towards a corpus of stage 2 text describing both options.
RAN2 agreed that at the next WG meeting one of the two alternative architectures will be selected.
The group came to the following additional agreements:

· Dedicated signalling for delivery of assistance data is supported

· Broadcast delivery of assistance data is not described in the specification, but proposals showing benefits for it can still be considered

· LMUs will not be standardised in this release

· Operator input is requested for the next meeting (and should also be provided to RAN1) on what level of synchronisation can be assumed for positioning scenarios

· “Internal LCS”, in which an E-UTRAN element functions as an LCS client, is assumed to be supported, but no RAN specification impact has been identified

A proposed draft of the stage 2 specification was submitted in [11] as the output of the breakout session.  This document was given one week for approval by email, resulting in the agreed version in [12].  Email discussion will continue until the next RAN2 meeting with the goal of achieving further convergence on the remaining open issues and progressing towards a final decision between protocol designs.  RAN3 were also invited to review the output document and contribute to this discussion.
TSG-RAN WG3 #63bis

This was the first RAN3 meeting to treat LTE positioning support.  Limited time was allocated, in which an overview document ([13]) was presented for discussion.
RAN3 agreed not to take decisions on the technical issues during this meeting cycle.  RAN2 are assumed to be the lead WG, and RAN3 will work along the lines of this proposal when RAN2 have developed a stage-2-level overview of the needed interfaces.

TSG-RAN WG3 #64
RAN3#64 was collocated with RAN2#66.  After initial discussions on the work item had taken place in RAN2, and with offline coordination between WG officials and involved delegates, it was determined that RAN3 would not treat positioning documents at this meeting, to allow for convergence in RAN2.  It was anticipated that there will be a clear work split and well-defined tasks for RAN3 work before the next RAN3 meeting.
The output documents of the RAN2 discussions ([11] and [12]) were also provided to RAN3 for information.

TSG-RAN WG4 #50bis and 51
No activity related to the WI has taken place yet in RAN4.
List of Completed elements (for complex work items):

None of the listed objectives are complete yet.
List of open issues:

The following objectives defined in the WID are still open:
· Support for a positioning protocol or protocols compatible with and enabling support for both the control plane LCS solution for EPS and OMA SUPL

· Support for UE assisted and UE based A-GNSS

· Support for a downlink terrestrial positioning method, analogous to E-OTD, OTDOA and AFLT, capable of operating in UE assisted and UE based modes (note that a single downlink methods will be defined)

· Support for enhanced cell ID measurements coming from the UE and/or eNode B

Estimates of the level of completion (when possible):

40%
WI completion date review resulting from the discussion at the working group:

RP#46 (December 2009)
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