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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]At the last RAN4 meeting in Melbourne a WF on channel modelling for demodulation in FR2 has been approved in [1]. In the WF two options for the channel modelling have been outlined and the TE vendors have been asked to evaluate whether those channel models are feasible to be implemented.
Discussion
 Discussion on Option 1: Use TDL channel models as described in 38.901 [2] 
In 38.901 [2] several CDL and TDL models are well described. The TDL models in the technical report are derived from the CDL models in the same document, by assuming isotropic antenna models at the BS and the UE. The basic approach as taken from 38.901 is shown below in figure 1.

Figure 1 Basic approach for converting CDL to TDL
In addition to this, Option 1 assumes a Jakes fading model for each tap of the channel profile.
In principle this is a well understood principle and an implementation of these channel models can be seen as feasible from a TE vendors point of view.
Observation 1: Implementation of channel models as per Option 1 in [1] can be seen as feasible.

 Discussion on Option 2: Generate TDL channel model based on the methodology in slide 4 of the WF [1]
The WF outlines the procedure for Option 2 as below:
1. The CDL framework in 38.901 is used to derive the non-spatial TDLs used for FR2 demodulation requirements
2. The TDL generation procedure will include spatial filtering using assumed gNB and UE antenna patterns
1. gNB antenna model is FFS (one example is an 8x8 URA 0.5 λarray with 22.75 dB directivity as described in R4-1711826)
2. For UE this is FFS
3. The Doppler spectrum for the TDL will be derived from the CDL and not assume a Jakes spectrum
1. The doppler shift of each tap will depend on the UE speed and movement direction, PAS, AoA, ZoA, ASA, ZSA
4. For each channel model for demodulation performance testing in FR2, following parameters need to be defined:
1. Base CDL channel model defined in TR 38.901
2. Delay Spread
3. Angular Spread for AOA, AOD, ZOA and ZOD
4. Mean Angle for AOA, AOD, ZOA and ZOD.
5. Alternatively, Correlation between Tx antennas in case of more than one Tx antennas
In our understanding, Step 1 and 2 of Option 2 follow the procedure outlined in 38.901 [2] and shown in Figure 1 of this paper, to convert a CDL channel model into a TDL. So this  seems to be a feasible approach from our point of view.
Observation 2: Step 1 and 2 of Option 2 follow the procedure from 38.901 to convert a CDL into a TDL channel model.
The main difference between Option 1 and Option 2 lies in step 3 of Option 2. In Option 1 the Doppler spectrum assumes a Jakes spectrum, whereas in Option 2 the Doppler shift for each tap will need to be modeled differently. However with the current description in the procedure it is not clear how to model the Doppler spectrum exactly. To ensure that the implementations will be comparable between TE vendors in the future it should be described in detail how to model the Doppler for Option 2, by e.g. giving a formula or providing examples of said Doppler spectrum.
Observation 3: How to model the Doppler spectrum for Option 2 in [1] needs to be described in detail to ensure proper implementation.

Summary and general remarks
In the two sections above we have given our view on the proposed options for channel modelling in FR2 and given our observations regarding both options. For option 2  the Doppler spectrum of Option 2 needs to be clarified as shown in Observation 2 before a final conclusion can be reached.
Although we have given  our view on the feasibility on the channel models as described in the WF [1], it must be noted that the final implementation and complexity will depend on the parameters defined for the channel models like delay spread, number of taps, etc. As we already pointed out in [3], some restrictions will apply to the delay tolerance of the signal to come to a feasible implementation. Further simplification of the channel models should be analyzed to e.g. reduce the number of taps.
Observation 4: Further restrictions to the channel models may apply, based on the final parameters of the models.
Observations
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]In this paper we have shared our view on the approved WF from the RAN4#86bis meeting [1] and presented our observations regarding the channel model approaches outlined in that paper.
Observation 1: Implementation of channel models as per Option 1 in [1] can be seen as feasible.
Observation 2: Step 1 and 2 of Option 2 follow the procedure from 38.901 to convert a CDL into a TDL channel model.
Observation 3: How to model the Doppler spectrum for Option 2 in [1] needs to be described in detail to ensure proper implementation.
Observation 4: Further restrictions to the channel models may apply, based on the final parameters of the models.
References
[1] R4-1805895: WF on Channel model for Demodulation for FR2; Qualcomm, Keysight Technologies, Spirent; RAN4#86bis Melbourne; April 2018
[2] TR 38.901 v14.3.0 (2017-12)
[3] R4-1804845: Channel model: Tolerance for path delays; Rohde & Schwarz; RAN4#86bis Melbourne; April 2018



Page 3
image1.png
Antenna
Pattern

CDL Model

Spatial

Filtering

TDL Model





