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Introduction
This contribution provides the text proposal for map-based hybrid model [1] to 
· add support to large bandwidth and large antenna array, by splitting the bandwidth into multiple frequency bins and adjusting intra-cluster ray delays and angle spreads[4];
· make the map-based hybrid model to reuse the modelling of blockage and UT rotation that are to be agreed for stochastic-only model;
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]update the references in the section of hybrid model that refers to the contents in the sections for stochastic-only model, which are just the editorial changes.   
Discussion
Large bandwidth and large antenna array
According to [2], the support of large bandwidth and large antenna array is added into step of "channel coefficients generation" for the stochastic-only model. The modeling of large bandwidth and large antenna array is applied when the bandwidth is larger than c/D, where c is the speed of light and D is the antenna aperture size. When this condition is met, the channel power attenuation and additional losses caused by such as oxygen absorption and blockage within the bandwidth can be frequency dependent. 














In order to model the frequency dependent variation, the whole bandwidth is split into KBW equal-sized frequency bins, where  is a per-implementation parameter taking into account the channel constancy as well as other potential evaluation needs such as the modelling of subband-specific channel condition; and the bandwidth of each frequency bin is , which is guaranteed to be less than c/D. The centre frequency of k-th frequency bin is  for 1≤k≤KBW.  Denote the channel power gain, additional frequency-dependent loss and Doppler for the k-th frequency bin by ,  and  respectively, which are all considered constant within each frequency bin and calculated based on . In the map-based hybrid model,  is based on ray-tracing taking into account the propagation interactions at frequency fk,  where  and  are oxygen loss and blockage loss respectively, in unit of dB at frequency fk, and = with UT velocity vector given by .
Then, under the assumption that the same formulation principle in [3] for channel coefficient without large bandwidth consideration can be applied to each frequency bin, the channel coefficients of ray m in cluster n for a link between Rx antenna u and Tx antenna s at time t and in k-th frequency bin is given by

          (1)
where the corresponding TOA delay is given by 

                   (2) 
In each frequency bin, the channel model processing upon a transmitted signal can be the same as in the simulation with normal bandwidth, where the frequency-selectivity is still observed and handled across different sub-bands even in a non-large bandwidth. How to collect the channel processing in multiple frequency bins to contribute a performance benchmark for a larger bandwidth could depend on the applications and/or simulation purposes, and should be out of scope of channel modelling.  
When the modelling of large bandwidth and large antenna array is activated, two alternatives are provided in [4] for modelling of intra-cluster ray delays and angle spreads, both of which relates to the unequal ray powers which were taken equal in TR36.873. The key difference between the two alternatives is the dependency among delay, angle and power of each ray. To be more specific, 
· Alternative 2a: ray delay -> ray power -> ray angle; 
· Alternative 2b: {ray delay, ray angles} -> ray power, where ray delay and angles are independent from each other. 
From ray-tracing point of view, there is much weaker or close-to-none dependency between ray delay and ray angles. So it is preferable to choose Alternative 2b for the map-based hybrid model. 
Blockage and UT rotation
In order to complete the map-based hybrid channel model in time, it is preferable to follow the modeling methods in stochastic-only model for blockage and UT rotation as much as possible.  
Conclusion
Proposal 1: The modeling of large bandwidth and large antenna array in map-based hybrid channel model is based on the splitting of whole bandwidth into multiple frequency bins, and has channel coefficients per bin given by (1) and corresponding delays given by (2).
Proposal 2: The modeling of blockage and UT rotation in map-based hybrid channel model obeys maximum similarity to those determined in stochastic-only model.   
Proposal 3: To update the section 8 of TR38.900 with the attached TP. 
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