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Introduction
The channel dispersion in terms of delay and angular spread and the number of MPCs is a key element of the new channel model being developed. The topic of frequency dependence of these parameters is subject to some different views but rather limited measurement availability. In this contribution we provide some additional measurement results to better understand how the channel varies over the frequency range considered in the present SI. 
Frequency dependency of measured highly resolved directional propagation channel characteristics
Comparative measurements have been carried out at three frequencies, 5.8, 14.8 GHz, and 58.7 GHz in an indoor office setting. The impact of oxygen absorption has been removed from the 58.7 GHz measurements before comparison as agreed in R1-161694 [1]. Particular care was taken to make the measurements comparable between the frequencies, both during the measurement setup and execution and in the post-processing. Further details of the measurements and analysis are given in [2].
The directional spectra from a LOS measurement point and a NLOS measurement point are given in Figure 3. As can be seen in the figure, the directional spectra are strikingly similar at the different frequencies, although there is a shift of the DoA of the second strongest cluster in the NLOS measurement. More close inspection reveals that the clusters are in fact the same but one cluster has lost power while another has gained power. The corresponding power delay profiles are shown in Figure 4. Again, the LOS power delay profiles are extremely similar in the LOS measurement. In the NLOS measurement, the first part of the power delay profile has almost exactly the same behavior at the two measured frequencies. However, the second cluster is stronger at the higher frequency. This is explained by the fact that the windows of the building in which the measurements were performed reflect and attenuate differently for the different frequencies. At the higher frequency the windows are less reflective allowing waves to “escape” the building and be reflected back inside again from a nearby building. This effect also explains the difference in the directional spectra. 
The delay and angle spreads as a function of frequency are summarized in Figure 1. As can be seen, the trends appear very flat and in the case of NLOS delay and angle spread even increasing with frequency. 
Observation 1: Delay and angle spreads in measured channels do not appear to be monotonically reducing with increasing frequency.

[bookmark: _Ref446059407]Figure 1 Total angular spreads (upper) and delay spreads (lower) versus carrier frequency for the different measurement scenarios.
Furthermore, the number of resolvable paths was assessed for the different frequencies. Path detection was done via peak detection in the joint angular-delay domain. The same bandwidth of 150 MHz and array size of 25x25x25 elements (with corresponding angular resolution of about 5°) was used for all frequencies. The results in terms of the number of multipath components to capture a certain fraction of the total channel power are shown in Figure 2. It is clear that the number of MPCs and their power distribution is very similar in different frequencies. Around 400 MPCs are sufficient to capture 95% of the power in both LOS and NLOS. However, this number will increase if the bandwidth is increased further from the 150 MHz used here, or if the array size allows a higher angular resolution. 

Observation 2: The number and power distribution of MPCs is very similar for different frequencies
Observation 3: About 400 MPCs is required to capture 95% of the channel power for 150 MHz bandwidth and 5° DoA resolution
Observation 4: A larger number of MPCs will be needed for higher resolutions

[bookmark: _Ref446080564]Figure 2 Cumulative power fraction of MPCs (upper) and power ordered distributions of MPCs power (lower).
Discussion
It has been demonstrated through measurements that the channel dispersion in delay and angle and the number of MPCs is remarkably similar over a large frequency range, but that it is sometimes affected by frequency-dependent material characteristics. These observations are supported by some previously reported measurement results [3],[4] but in contrast with others. In particular, the eventual frequency dependence does not seem to follow a linear-like trend or spreads reducing with increasing frequency as has been proposed in e.g. [3] or [4]. One likely explanation is that the comparability of measurements conducted at different frequency ranges can suffer from differences in measurement equipment capabilities and post-processing. This is demonstrated in [5] where it is proved that a variation in dynamic range in the measurements introduces a clear bias in delay spread estimates. Taken together with the known fact that measurements at higher frequencies are done with more challenged link budgets than those at lower frequencies this provides a very plausible alternative explanation for the frequency-dependent trends observed by some. 
Conclusion
The measurements and discussion provided in this contribution cast further doubt on whether there are indeed any frequency-dependent trends in the LSP parameter values. Therefore, the following is proposed:
Proposal: Use a functional form for frequency dependence of LSPs and SSPs containing a constant term and a frequency-dependent term of the following form: , where the strength of the frequency-dependent term is FFS
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Appendix
Fig. 2.  Measured directional power spectra. Here, zero degrees in azimuth correspond to the negative x direction in Fig. 1.
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[bookmark: _Ref446058381]Figure 3 Measured directional power spectra

[bookmark: _Ref446059299]Figure 4 Measured power delay profiles for LOS (upper) and NLOS (lower)
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