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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN1#89 meeting, extensive discussion on channel model has been conducted with a lot of agreements and working assumptions [1]. In order to finalize the channel model, the discussion on remaining issues was continuing via [89-10] email discussion. However, as listed in [2], there are still some working assumptions need to be confirmed. More specifically, for the fast fading model, three options still exist for each scenario.
· For fast fading modeling for RMa-AV aerial UEs between 10m and 300m heights, companies can simulate with one of the three options given below. FFS on convergence to one of the options or a combination of multiple options.  Other fast fading models are not precluded during further study.
· CDL-D model;
· Use the existing model in section 7.5 of TR38.901 with updates for parameters
· Use the existing model in section 7.5 of TR38.901 with the K=15dB.
· For fast fading modeling for UMa-AV aerial UEs between 22.5m and 300m heights, companies can simulate with one of the three options given below. FFS on convergence to one of the options or a combination of multiple options.  Other fast fading models are not precluded during further study.
· CDL-D model;
· Use the existing model in section 7.5 of TR38.901 with updates for parameters
· Use the existing model in section 7.5 of TR38.901 with the K=15dB.
· For fast fading modeling for UMi-AV aerial UEs between 22.5m and 300m heights, companies can simulate with one of the three options below. FFS on convergence to one of the options or a combination of multiple options.  Other fast fading models are not precluded during further study.
· Reuse the existing fast fading model in section 7.5 of TR38.901 with the angular spreads at base station and UE interchanged
· Use the existing model in section 7.5 of TR38.901 with the DS, ASA, ASD, ZSA, and ZSD parameters modified according to R1-1707264.
· Use the existing model in TR38.901 with the K=15dB.
In this contribution, the analysis on the usage of CDL model is conducted. Moreover, the views on the remaining issues w.r.t channel model for both large and small scale are shared.
Discussion on remaining issues of channel model
· Large scale channel model

Based on the extensive discussion through both online and email discussion, working assumptions w.r.t the large-scale parameters for aerial UEs are made according to the contributions from interested companies. Meanwhile, the methodologies, which are used for processing the collected results, e.g., SF, are also verified. 
Moreover, according to these assumptions [2], the calibrations for the large-scale channel realizations have been conducted. Some of the results are shown in Figure 1.
[image: ]
[bookmark: _Ref490171667]Figure 1 Illustration of the distribution for geometric factor for UMi, UMa and RMa in case 5
It can be observed that the calibration results from interested companies are well matched with each other. 
Considering the above progress on the large-scale channel model, it is better to confirm these working assumptions achieved during email discussion, and capture the calibration results in TR36.777

Proposal 1: Confirm the working assumptions for large-scale channel model.
Proposal 2: Capture the calibration results in TR36.777.
    	
· Fast fading model

As mentioned above, for fast fading model, there are still multiple options for each scenario. Moreover, the CDL-D, which contains a specular LoS path, is proposed to be used for both LoS and NLoS scenarios with fixed scaling factor for the spread of each domain and k-factor [2]. However, based on our preliminary analysis, the implementation of this model will lead to unrealistic results. 
As shown in Figure 2, N (e.g., 20) UEs in NLoS condition are located at same 2-D position with different altitude. Based on the agreed implementation for link level channel model (i.e., CDL-D), the deviations of spatial parameters among each rays are fixed as well as the spreads in all domains.  This situation is obviously unrealistic since in real propagation , the location of the scatterers are fixed, the PAP (Power Angular Profile) at both Tx and Rx sides will varied  w.r.t the change of UE location. Moreover, this kind of implementation will lead to the similar distribution of singular value for these UEs in MIMO condition as the results shown in Figure 3. The similar phenomenon can also be observed in LoS scenario if all UE with same height. 


[bookmark: _Ref490167936]Figure 2 Illustration 
[image: ]
[bookmark: _Ref490168460]Figure 3 Illustration 
Besides, since the CDL-D is obtained based on assumption of LoS condition from measurement results, it is not a proper solution to adopt this model in NLoS too. 
In order to enhance the accuracy of channel realization based on link-level simulation, the parameters with height dependent should be introduced. Based on current working assumption for fast fading model, the combination of 1st and 2nd options can be considered as promising solution to handle the aforementioned problem. For example, in RMa case, the first and second options within the working assumption can be merged by replacing the fixed spread in option 1with the proposed model in option 2. Meanwhile, for well characterizing the propagation channel in NLoS case, the CDL-C model can be considered instead of CDL-D. 
Proposal 3: For fast fading model, the merged solution based option 1 and option 2 can be considered in both RMa and UMa;
Proposal 4: Replace the usage of CDL-D by CDL-C in NLoS case for both RMa and UMa;
Conclusion 
In this contribution, the views on the remaining issues of channel model have been elaborated with following proposals.

Proposal 1: Confirm the working assumptions for large-scale channel model.
Proposal 2: Capture the calibration results in TR
Proposal 3: For fast fading model, the merged solution based option 1 and option 2 can be considered in both RMa and UMa.
Proposal 4: Replace the usage of CDL-D by CDL-C in NLoS case for both RMa and UMa.
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