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Introduction

In a contribution to RAN4#37 on Spatial Radio Channel Models [10], SCME (SCM Extension) was proposed as propagation model for E-UTRA and it was shown how it can be applied in the RAN4 specifications. For receiver requirements in general, a simplified versions of SCME can be sufficient.
At RAN4#38 in Denver, a simplified version of SCME was also proposed and agreed for the concept evaluation in RAN1 [11]. The CDMA-based models are agreed in RAN1 and introduced in Annex A.1.3 of TR 25.814 [14] as “Multi-Antenna Link level channel models”.
SCME can in this way provide a consistent set of models with varying complexity for use throughout the RAN work on E-UTRA, avoiding divergence into several sets of incompatible models.

An extended SCM was proposed based on work in the WINNER project for systems beyond 3G. The model is called SCME (SCM Extension) and the contribution introduces the model for bandwidths up to 20 MHz.

Radio channel and propagation models have many applications in RAN4, both for defining system and link level scenario assumptions for simulations and analysis, and to define receiver requirements in the specifications. This contribution looks at the different uses of channel models in RAN4 work and shows how SCME could be applied in that work.

Use of channel models in RAN4 specifications today

Channel models are used in a large part of the present RAN4 specifications as shown in [10]:
1. UE performance requirements (TS 25.101 [5])

· Case 1-8 propagation 
· Moving and Birth-Death  propagation
· ITU’s Pedestrian A/B and Vehicular A
2. BS performance requirements (TS 25.104 [6])

· Case 1-4 propagation 

· Moving and Birth-Death propagation.

· ITU’s Pedestrian A/B and Vehicular A models.

3. Radio Resource Management requirements (TS 25.133 [7])

· Case 1, 3 and 5 propagation
4. Channel models for deployment evaluation (TR 25.943 [9])

· Typical Urban (TU), Rural Area (RA) and Hilly Terrain (HT).

5. Channel models used in RF system scenarios (TR 25.942 [8])

Application of SCME in E-UTRA specifications

The spatial channel model described in TR 25.996 [2] and its extension to the wider bandwidth SCME proposed in [1] can be useful for E-UTRA, since MIMO and other advanced antenna concepts are a fundamental part of E-UTRA. But as shown in the previous section of this paper, simpler models that do not have stochastic parameters are the ones most suited for most aspects of the RAN4 work, especially for performance requirements. Still, we would also like to define performance requirements for MIMO. Another goal for the work on E-UTRA should be to use a consistent set of models throughout the RAN work, avoiding divergence into several sets of incompatible models.

In a recent conference paper on the SCME [4] fixed tapped delay line models based on the SCME are demonstrated, including also fixed angular parameters. They are derived taking one set of values from the parameter distributions, in a way similar to the reduced complexity models defined for UTRA in TR 25.943 [8]. The following parameters from the SCME can be fixed:

· Relative path power

· Relative path delay

· Path angle of arrival

· Path angle of departure

It is possible to keep some model parameters fixed and use others to derive “secondary” parameters in further simplified models. The fixed angular parameters can e.g. be used to derive correlation values between antennas in a multiple-antenna diversity case if a default antenna pattern is assumed. For a single link the model would “collapse” into a simple tapped delay line model with a single set of tap delay and relative power values.

We can thus envision a set of multipath models with different levels of  “simplification”, all based on the same SCME:

(A) Full SCME model (as presented in [1])

(B) Tapped delay-line SCME model with fixed angular parameters (example in table 5 of [4])

(C) Tapped delay-line model for multiple antennas with correlation parameters derived from fixed angular parameters and an assumed antenna pattern.

(D) “Simple” tapped delay-line model for single link

For models (C) and (D), the Doppler spectrum can be derived from the angular parameters or a Classical Doppler spectrum can be assumed.

E-UTRA will require propagation models to at least the same extent as UTRA. Below are given examples of how the SCME model could be applied in the different E-UTRA specifications:

1. UE performance requirements

For single link performance requirements, a simple delay line model (D) is sufficient. For UEs with receiver antenna diversity, modelling of correlation can be done using model (C). For MIMO performance requirement with multiple antennas, a multi-antenna model (C) with correlation parameters is required.

2. BS performance requirements

The situation is quite similar in terms of models for BS requirements. For single link, model (D) can be used. For receiver diversity, MIMO etc,  a model with correlation parameters like (C) is needed.

3. Radio Resource Management requirements

RRM requirements may be relevant for single link and possibly Rx antenna diversity. Model (D) and (C) will be sufficient for those cases.

4. Channel models for deployment evaluation

If a consistent set of models derived from SCME can be defined and are widely accepted, there will be no need for special models for “deployment evaluation”.

5. Channel models used in RF system scenarios

Co-existence within and between systems must work without special antenna solution and all requirements have to be general. Link level results should therefore be consistently defined with a simple tapped delay line model (D), but it does not have to be SCME. Note that SCME can also be used to model path loss and site-to-site correlation (but not sector-to-sector).

6. System studies and RAN1 concept evaluation
As mentioned above, it was agreed to use a simplified SCME model according to (C) for the concept evaluation in RAN1 [11] and to introduce it in Annex A.1.3 of TR 25.814 [14] as “Multi-Antenna Link level channel models”. For system level evaluations, of different L1 schemes like MIMO, beam forming and closed loop Tx diversity, full models (A) on link level may be needed.

Open issues

SCME does presently not cover outdoor-to-indoor or indoor-to-indoor scenarios. For TR 25.841 [14], models are included for Suburban Macro, Urban Macro (low spread), Urban Macro (high spread) and Urban Micro. The continued work on channel models in the WINNER project has resulted in parameters also for indoor scenarios [15]. It is proposed to adapt these parameters for SCME and develop a model according to (C) above.

Two other open issues that mentioned in [10] are related to testing and may need special considerations:

· For the UE, the interface from antennas to antenna connector not tested, instead an assumed antenna pattern is applied to determine the fixed model parameters.

· How is the test port A vs. test port B problem handled for the BS? Requirements at the antenna connector (test port B) cannot easily be made equivalent to requirements at the BS cabinet (test port A). 

These testing issued may have an impact on how the channel models are defined in case of multiple antennas.

Proposal
A set of channel models based on SCME is already agreed for the LTE concept evaluations in RAN1 for the study item phase. It is proposed that the continued work on system evaluations and the UE, BS and RRM requirements are also based on SCME. Different levels of simplifications ((A) to (D)) can be applied as described in this contribution. For the RF System Scenarios, it is proposed not to use SCME in the study item phase.
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