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Introduction

Channel models for LTE have been discussed in several meetings during the LTE feasibility study. A set of models were agreed for the RAN1 concept evaluations and are documented in TR 25.814 [1]. A discussion of the way forward for LTE channel models was made in Riga [4], where also the time plan for the work was discussed. It was indicated that a first draft of propagation conditions for BS/UE requirements should be drafted at RAN4#42.

This contribution makes a proposal for propagation conditions based on SCME that can be used to define UE and BS performance requirements. The proposal is based on the agreed SCME models in TR 25.814 [1] and the discussion in [3] on how those models can be used in RAN4.
Propagation conditions based on Multi-Antenna Link level channel models
For the feasibility study of LTE in RAN1, propagation conditions based on SCME (Spatial Channel Models Extension) were agreed and documented in TR 25.814 [1]. The models are an extension of the SCM models developed within the WINNER project, made suitable for wider bandwidth 20 MHz channels. The SCME models documented in [1] are

SCM-A: Suburban macro

SCM-B: Urban macro low spread

SCM-C: Urban macro high spread

SCM-D: Urban micro

When defining the link level performance requirements for LTE UE and BS, the same type of models are suitable as discussed in [3]. The advantages they show compared to the models used for present UTRA requirements such as Pedestrian A and Vehicular A are

· Cover bandwidths up to 20 MHz

· Multi-antenna modeling

· Can be expressed both as multi-antenna models with fixed parameters and as “simple” single antenna tapped delay-line models

· All models have a common reference in the full SCME models for consistency
As indicated above, it is not proposed to use the full SCME models, which have a rather high complexity. Several steps of simplification were proposed in [3], where the following two steps are identified as suitable link level models for performance evaluations:
· Tapped delay-line model for multiple antennas with correlation parameters derived from fixed angular parameters and an assumed antenna pattern. (C)
· “Simple” tapped delay-line model for a single link. (D)
These are referred to as simplification (C) and (D) in [3]. The description in TR 25814 [1] is based on step (C) above, but it is important to also document the “simple” models of type D.
It is proposed in [5] to add an SCME model with Outdoor-to-indoor parameters. For such a model to be effective it should differ from the proposed four models above. This does not seem to be the case since the proposal in [5] gives parameters very similar to the urban micro model.

Additional propagation conditions for specific receiver requirements
For UTRA, there are also two additional propagation models used to test the Rake receiver used in WCDMA:

· Moving propagation

· Birth-death propagation

These models are specifically tailored to verify the receiver’s ability to track a propagation ray that moves in terms of delay or that suddenly appears and disappears.  Similar models that target certain aspects of the LTE receiver could also be developed, but the exact need is for further study.

The following cases may be of interest

· Test of channel estimation window: A model similar to the Case 2 or Case 3 models for UTRA can be envisioned to verify that the receiver has a sufficiently large window for channel estimation. The delay spread of the models should be selected as a sufficiently large fraction of the cyclic prefix length. This implies different propagation models to verify the different sized cyclic prefixes (“regular” and “long” for MBMS).
· Dynamic behavior: Models similar to the “moving” or “birth-death” can be envisioned. One example model that may verify the receiver’s dynamic abilities is a case where the propagation switches between high and low delay spread at regular intervals. The two models to switch between could for example be SCME B and SCME C.

Proposal

It is proposed to use propagation conditions based on Multi-Antenna Link level channel models to define link level performance of LTE UE and BS. A detailed text proposal is made in [6].
Additional propagation conditions such as dynamic models are for further study.
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