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1	Introduction
In the RAN1 Channel Model Ad-hoc meeting, the channel model for link-level simulation (LLS) was discussed and the methodology was agreed to the base-line model in [1]. In [1], the baseline clustered delay line (CDL) channel model was proposed, and the discussion on delay scaling parameters has been initiated. It is also recommended to study the methodology for modeling of beamforming effect on CDL, and the detailed methodology is proposed in this contribution.

2	Channel Modeling for Link-level Evaluations
The proposed approach to model the LLS channel in [1] is to derive the baseline clustered-delay line (CDL) models, then these CDL models can be fitted to different scenarios and frequency band by introducing the delay scaling factor. The delay scaling factor can be obtained properly within the range of DS. This is the out of focus in this contribution, and this will be treated in the other contribution summarized the email discussion.
After defining the CDL model tables, similarly the proposed tables in [2], the parameters of cluster, delay, power, and angles (AoD, AoA, ZoD, ZoA) can be applied the channel coefficient generation following the equation (7.21) in [3]. In the case when the full-specification of channel model effects are required including XPR and Intra-cluster ray per path modelling, the coefficient generation steps, such as step 10 to step 12 in Section 7.3 [3]. However, the full-featured LLS channel model is not required for all simulation, and the effect of XPR can be negligible in simple LLS evaluations. In this case, more simplified LLS channel realization can be enough to evaluate the system performance.
As discussed in the WF [1], the simplified equation with brick wall is preferred in simple LLS channel case, the the eNB/UE antenna structure can be simply modelled as into the spatial filter. Then, the channel generation equation only with the beam patterns after beamforming can be reduced as below:

  (1)



where is the power, is the random initial phase which follows the uniform distribution within (-). The spatial-window  emulating the beam pattern with the shape of brick-wall is defined by the beam-steering angle θ and the beam-width BW, and the spatial filter is given by:

                      (2)


When beamforming is applied at both Tx and Rx, the beamwidth of the brickwall window can take into account the effect of beamforming at both Tx and Rx. Then, the  can be considered as the tap for TDL channel model.
3	Conclusion
[bookmark: _GoBack]Proposal 1: For simplified LLS channel modelling, the normalized CDL model can be converted to TDL channel coefficient by applying Eq. (1) with brick-wall spatial filter defined by Eq. (2).
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