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1 Introduction 
3GPP Spatial Channel Models (SCM) in [1] has been widely used for the system level simulation of 5MHz bandwidth. It has three scenarios, i.e., Suburban Macro cell, Urban Macro cell and Urban Micro cell. However, when generating LTE MIMO channel model [2] of 20MHz bandwidth, after comparing with the Spatial Channel Model Extension (SCME) [3] in terms of e.g. complexity, the extended models based on ITU Pedestrian A, Vehicular A and Typical Urban model used for GSM are adopted in delay domain. The same correlation matrix to the multipaths defines the channel correlation property which is involved in Kronecker channel modelling approach. Three types of correlations are defined namely high, medium and low correlation.
Since LTE MIMO Channel model is designed for the system bandwidth up to 20MHz, it shall be evaluated that whether it is appropriate for higher bandwidth or not. According to the discussion in last LTE-Advanced workshop, indoor scenario is important for future system and relay is a promising technology. However, they are not covered by the current model. Furthermore, the parameters in the model are extracted from the measurements conducted in the Europe and North America, they may not be able to reflect the channel properties in other places, e.g. Asian scenarios with different characteristics. It is proposed the future model should cover global characteristics to guarantee successful world wide application.
2 New features and scenarios for LTE-Advanced optimization

With the development of wireless technology, and based on the last LTE-Advanced workshop’s summary, new features of the MIMO channel is necessary to be captured and modelled for further work on LTE-Advanced:
1) The LTE-Advanced, at least in some cases, e.g. in indoor scenario, will use the bandwidth up to 100MHz. However the current MIMO channel model only covers the bandwidth up to 20MHz. So the current MIMO channel model shall to be extended to cover much larger bandwidth, e.g. 100MHz.
2) Relay is a promising technology in the aspects of extending system coverage and improving the system capacity. Thus it is a candidate technology for feasibility study of LTE-Advanced. So the channel model for Relay is necessary to be covered too, which includes the BS to Relay, and Relay to UE, and also possibly UE to UE.
3) Data services are more possible to happen in Micro and Indoor scenarios. For LTE-Advanced, many companies have emphasize the optimisation for local area and indoor scenarios. So indoor is one of the most typical and important scenarios for LTE-Advanced, and they should be paid more attention in the system design, optimisation and evaluation. Here, a typical indoor hotspot scenario is depicted in Fig. 1(see section 3).
4) The MIMO channel model needs to cover channel characteristics globally or at least that of important markets. Since the population density and living condition differ, the channel property in Asia may be different from that of Europe.
The new features have much impact on the wireless channel and thus the evaluation of future systems and technologies. Therefore, it is proposed that they shall be taken into channel model consideration.
3 The New scenario for LTE-Advanced

 Besides the Macro scenario applied in LTE evaluation, some extra scenarios are proposed for LTE-Advanced work:

A. Indoor hotspot

The indoor hotspot scenario concentrates on the propagation conditions in a hotspot area with very high traffic, for example stadiums, conference halls, shopping malls and teaching centres. These scenarios usually come with high user density, and high data rate (e.g. 1Gbps) shall be possible for stationary or pedestrian users.
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Fig. 1 The presented scenario consists of 1 or 3 floors of a building. The height of each floor is 6 m. Each floor contains 16 rooms of 15 m x 15 m and a long hall of 120 m x 20 m. Two antenna arrays with each 4 anten​nas are placed in the middle of the hall at 30 m and 90 m with respect to the left side of the building.
B. Micro scenario
This scenario is characterized by small cells and low transmission power. Base stations with low antenna heights are located outdoors; pedestrian users are located on streets and inside buildings and residences. It is supposed to have richer scatters than in the Macro scenario, and achieve higher capacity. The scenario includes both LOS and NLOS cases [4]. 
4 Way forward on LTE-Advanced channel model
To make the work on LTE-Advanced more efficient, the work of MIMO channel modelling is proposed to be revisited.

Approach 1: It is proposed that the channel model for LTE-Advanced is based on the IMT-Advanced channel model, but further simplification is considered.

The proposed ITU-R IMT-Advanced channel model [5] is based on geometry-based stochastic modeling approach as in the 3GPP SCM, SCME and the WINNER model [6]. This modeling approach is quite different with those based on the Kronecker production. It is ray-based and characterizes the channel physically. It enables the separation of propagation parameters and antennas, thus permitting user-defined antenna geometries and radiation patterns. Hence, the current IMT-Advanced channel model can characterize the channel accurately, however inducing more complexity. From the simulation and evaluation point of view, we need to simplify the model and make a good trade off between the accuracy and the computational complexity. Further work is to consider the necessary simplification to reduce the burden on the simulation.
Approach 2: Based on current LTE MIMO channel model, but extended to cover the extra scenarios and features.

It is necessary to extend this model to cover up to 100MHz bandwidth, Indoor scenario and relay, etc., and harmonize the measurement results globally.
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