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1 Introduction
With the aim to meet the performance requirements by IMT-Advanced, LTE/LTE-Advanced has offered several key features to optimize radio networks in frequency/time/spatial domains. With the continuing evolutions of wireless technologies, it is expected that future radio access networks would be able to support the explosive growth of wireless traffic. Among these key features, widening the system bandwidth is the one of straightforward ways to improve the link and system capacity, which is already testified by the feature of carrier aggregation in LTE-Advanced.
With the demand for capacity increase, the mobile industries as well as academia become more and more interested in the system bandwidth at least wider than 100MHz. Because the spectrum resources below 6GHz become more congested, high-frequency communication at above 6GHz is a natural choice to support system bandwidth of more than 100MHz, or even up to 1GHz. ITU-R WP5D sent to 3GPP an LS [1] indicating that a study is being performed on technical feasibility of IMT in the bands above 6 GHz. Among various aspects of high frequency communications, channel modeling work lays the foundation for subsequent link and system designs for high-frequency networks. In light of this, a Study Item was proposed in [2]. 

As the leading standardization organization for mobile communications, 3GPP is believed to comprehensively study channel models for high frequency bands. The work can be built upon either the existing models from other organizations/institutes, or/and refinements over a rich collection of channel models so far developed within 3GPP for the study on various technologies. 
2 Considerations in high frequency channel modeling
One of the modeling requirements of high frequency communications is to accurately capture the channel characteristics in massive-MIMO setting, spatial consistency, mobility and etc, in much shorter wavelength propagation environment [3].  Many of these tend to be outside the coverage of existing low-frequency channel models. The first aspect needs to be decided is the methodology or the way of approach for high-frequency modeling. Plenty of studies on methodologies have been carried out which can roughly be divided into two categories.
· Category 1: Hybrid models of deterministic and stochastic based on ray-tracing technique that simulates various electromagnetic phenomena consisting of LOS, reflection and diffraction, and non-coherent diffuse scattering. The examples include METIS hybrid model [3] and MiWEBA Quasi-Deterministic (Q-D) model [4]. In these models, the dominant rays (DR) are calculated by deterministic model and on the basis of DR stochastic model is used to reflect the small scale fading details. Therefore, a flexible and scalable modelling framework is provided to balance between complexity and usability. 
· Category 2: Enhanced geometry based stochastic channel models (GSCM) with high-frequency channel key characteristics. The examples include COST-2100 model [5], WINNER II & Quadriga model [6] and 3GPP 3D channel model [7]. These models are pure measurement-based stochastic models and do not identify the physical mechanism or evolutionary behaviour of the propagation of any special channel path.  
It is well known that real field channel measurement work is like a “campaign” which is time consuming and labor intensive. Therefore in order to accelerate the study of channel modeling for high frequency, simulation data generated from ray tracing methodology can be utilized to “emulate” more measurement samples, if the parameters in ray tracing methodology are verified by the preliminary measurements.  The ray tracing methodology can be also a direct component inside channel modeling itself.
The study on wireless self-backhauling was agreed in SMARTER SI [8] to enable lower cost deployment and incremental rollout by reducing the reliance on the availability of wired backhaul at each access node location. In the past 3GPP study which never goes beyond frequency of 6GHz, the channel modeling for the backhaul relay link was abstracted from the modeling of access link and was separately finalized within the SI/WI of relay. Because the relay link is generally outdoor link, which could be much more sensitive to conditions such as foliage and rain attenuation under high frequency, relay link should also be paid attention in the high-frequency channel modeling in order for people to derive the channel modeling of relay link smoothly, in either the same or different study items.
Because the initial study on modelling methodology is not quite tied to the exact spectrum allocation within high frequency bands, the kick-off of the study on modelling methodology can be earlier in order to leave more time for the detailed modelling study. In our view, some RAN1 discussions, such as feasibility/performance comparisons between Category 1 and Category 2 and determination of the starting point of high-frequency channel modeling, can be in parallel with the work of spectrum selection in fourth quarter of 2015. 
3 Conclusion
A few aspects of channel modeling for high-frequency communication are discussed, with the following highlights:
· The ray-tracing methodology could become more important than before as both a channel modeling assisting tool and even a component inside the channel modeling itself.
· The channel modeling for the backhaul relay link should be considered in the study, in order to at least provide the smooth extension in future relay SI/WI based on channel modeling on access link.
· The SI of high-frequency channel modeling, if approved, is recommended to start its RAN1 study on methodology in the fourth quarter of 2015. 
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