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Background
In RAN#116-bis the following was agreed [1]:
Conclusion
· To provide measurement data, and/or simulation results, and/or available publications with measurement information for frequencies 7 to 24 GHz to validate/update the channel model. 
· For frequency continuity of the channel models, Measurement information outside 7 to 24 GHz is also encouraged.

Agreement
The following provides list of modelling parameters for 7 – 24 GHz frequencies that could be further studied for validation. The parameters listed are starting point for further discussions and does not imply the parameters require validation nor imply parameters require updates for 7 – 24 GHz frequencies.
· Antenna modelling parameters (e.g. radiation power patterns, directional gain values, etc.)
· Pathloss
· LOS probability
· O-to-I penetration loss
· Delay spread (mean, variance)
· AoD spread (mean, variance)
· AoA spread (mean, variance)
· ZoA spread (mean, variance)
· ZoD spread (mean, variance)
· ZoD offset
· Angle distribution characteristics (e.g. exponential, Gaussian, Laplacian distributions)
· Shadow fading
· K factor (mean, variance)
· LSP cross correlations
· Delay scaling parameter
· XPR
· Number of clusters
· Number of rays per cluster
· Cluster delay spread
· Cluster ASD
· Cluster ASA
· Cluster ZSD
· Cluster ZSA
· Per Cluster shadowing
· Correlation distances
· LSP correlation type (e.g. site-specific or all correlated)
· Oxygen absorption
· Correlation distance for spatial consistency
· Blockage region parameters/blocker parameters
· Spatial correlation for blockages
· Material properties for ground reflector model
· Spatial consistency model A/B

Conclusion
RAN1 to continue discussion on the need for new modelling parameters/scenarios and modelling procedure. The following modelling parameters/aspects for 7 – 24 GHz frequencies that are currently not available in TR38.901 have been identified by companies in RAN1#116-bis. At least the following is for further study but does not imply parameters/scenarios and modelling procedure are required for 7 – 24 GHz frequencies.
· Intra-cluster K factor
· Random power variability in each polarization
· Addition of SMa deployment scenario

Conclusion
· RAN1 to compile measurement/simulation descriptions from companies into a Tdoc to be added as reference to TR38.901.
· Rapporteur to update the Tdoc in each meeting based on inputs from companies.
· Rapporteurs to provide a template for the measurement/simulation descriptions capture to RAN1 #117 for initial review and endorsement.

Overview
In accordance with the conclusion in RAN#116-bis [1] meeting in this contribution we validate the following parameters in TR 38.901 [2] for 7-24 GHz:
· Material penetration loss model in TR 38.901
· Indoor InH - Office LOS and NLOS pathloss model in TR 38.901
· Indoor InH – Office LOS and NLOS delay spread (mean, variance) in TR 38.901.
The above listed parameters are validated at two frequencies, 6.75 GHz and 16.95 GHz using a time domain sliding correlation-based channel sounder with 1 GHz bandwidth. The details of the channel sounder system can be found in [3,4,5]. 
Penetration loss measurements at 6.75 GHz and 16.95 GHz
The procedure used to conduct the penetration loss measurements are elaborated in [4]. Ten different materials found commonly inside buildings and on building perimeters are measured using co-and cross-polarized antenna configurations at both 6.75 GHz and 16.95 GHz as shown in Table 1. The co-polarized antenna configuration corresponds to vertical (V)-V polarizations at TX-RX and horizontal (H)-H polarizations at TX-RX. Similarly the cross-polarized antenna configuration corresponds to V-H polarizations at TX-RX and H-V polarizations at TX-RX. 

Description of some of the measured materials used for penetration loss measurements in [4] are described below:

· Clear glass wall: The measured partition is a single panel transparent glass wall without any coating having 0.5 cm thickness.

· Low-emissivity (low-e) or IRR glass window: The window used for the measurement is a 59” x 59” sliding panel with low-e double pane glass. Argon gas is filled in the cavity between the two panes and the window has a U-value rating of 0.29 (insulating capability of the glass, lower values indicate greater insulation). Total thickness of the two panes is 2 cm. The outer frame of the window is white vinyl plastic.

· Low-e or IRR glass wall: The building has a glass curtain wall on the ground floor. Double pane tinted glass with 1/2” panels and Argon gas filling between the glass panes is used for the curtain wall with individual panels supported by a metal frame. The glass achieves a U-value of 0.26. The total thickness of the glass panels is 3 cm.

· Cinderblock wall: Few classroom partitions are cinderblock walls with a coat of paint. Some foam soundboards are placed with irregular spacing on the concrete walls for sound absorption in the classroom. The cinderblock wall measures 22 cm thick.

· Birch Wood panel: A thick Birch plywood panel with 13 plies pressed together is used for penetration measurement. The plywood panel has dimensions of 4 ft x 8 ft with 2 cm thickness.

· Wooden Door: Large capacity lecture halls have a wooden double door. The door is made of a fire safety rated solid wood core with 4.5 cm thickness. The door has door handles on one side and a push bar on the other side.

Table 1. Measured Penetration Loss of Materials
for Co-pol (V-V, H-H) and Cross-pol (V-H, H-V) for 6.75 GHz and 16.95 GHz [4]. 
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Note: In Table 1, the co-pol penetration loss is computed by averaging the penetration loss of the material for V-V and H-H polarization, while the cross-pol penetration loss is obtained as the average of the penetration loss for V-H and H-V polarization. The dashed lines in Table 1 correspond to the dashed lines in Fig. 1.

Comparison of penetration loss measurements with TR 38.901 material penetration loss model
The availability of penetration loss data across the 7 - 24 GHz band is sparse in the literature and recent discussions emphasize a critical gap in channel measurement and O2I loss data for the 7 – 24 GHz band. Over 80% of the channel measurement data submitted falls outside the 7 – 24 GHz band, primarily concentrated below 6 GHz or exceeding 28 GHz [1]. Thus, validation of the TR 38.901 material penetration loss model within the 7 – 24 GHz range is crucial. 

Additionally, the current TR 38.901 model for material penetration loss (Table 7.4.3-1, TR 38.901 [2]) varies linearly with frequency. However, its validity within the critical 7 - 24 GHz band remains unverified. Table 2 provides more details about the specific materials that have been compared with the TR 38.901 material penetration loss model. Additionally, Fig. 2. presents the material penetration loss predicted by the TR 38.901 material penetration loss model (Table 7.4.3-1) and the actual measured values of material penetration at 6.75 GHz and 16.95 GHz.

Table 2. Comparison of measured materials with TR 38.901 penetration loss model [4]
	Measured Material
	Compared to TR 38.901

	Clear Glass
	Standard multi-Pane Glass

	Low-e Tinted Glass (Wall & Window)
	IRR Glass

	Cinderblock Wall
	Concrete

	Birch Wood Panel & Wooden Door
	Wood
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Fig. 1. Comparison of material penetration loss predicted by the TR 38.901 (Table 7.4.3-1) and the actual measured values of material penetration at 6.75 GHz and 16.95 GHz using co-polarized antennas. Note: Values for material penetration loss are obtained from Table 1.

The Root Mean Square Error (RMSE) of penetration losses at 6.75 GHz and 16.95 GHz is calculated between the measured and that predicted by the TR 38.901 material penetration loss model. The TR 38.901 material penetration loss model for wood and standard multi pane glass closely match with the measured penetration loss value at 6.75 GHz and 16.95 GHz. On the other hand, there is a significant discrepancy between the TR 38.901 material penetration loss model for IRR glass and concrete when compared to the measured penetration loss value at 6.75 GHz and 16.95 GHz.

Observation 1: Our results show a close adherence of measured penetration loss to the TR 38.901 material penetration loss model for wood (RMSE =1.7 dB) [4]. 

Observation 2: Our results show a close adherence of measured penetration loss to the TR 38.901 material penetration loss model for clear glass (RMSE = 1.0 dB) [4].
 
Observation 3: Our results shows that IRR glass exhibit significantly higher RMSE value of 8.9 dB at both frequencies. The TR 38.901 material penetration loss model consistently underpredicts the loss for IRR glass [4]. 

Observation 4: Our results shows that concrete walls exhibit significantly higher RMSE value of 42.9 dB at both frequencies. The observed discrepancy may be attributed to the measurements characterizing penetration through an indoor cinderblock wall, which differs substantially from the thicker building exterior walls considered by the TR 38.901 model [4]. 
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Proposal 1: The material penetration loss model in TR 38.901 for wood and clear glass are valid in the 7-24 GHz band and no further changes are required.

Proposal 2: RAN1 to assess the validity of TR 38.901 material penetration loss model for IRR glass and concrete using additional measurements in the 7-24 GHz band.

InH-Office Measurements 
The InH-Office measurement campaign is conducted in the NYU WIRELESS Research Center at 370 Jay Street, 9th Floor, Brooklyn, NY. The environment is a typical open office space with cubicles, office rooms, labs, and conference rooms (some pictures of the measurement environment are given in Section 9). The transmitter (TX) locations are marked as different color stars and receiver (RX) locations as circles of the corresponding color on the floorplan presented in Fig. 2. Identical TX-RX locations are measured at both frequency bands i.e. 6.75 GHz and 16.95 GHz for LOS and NLOS scenarios. Table 3 and Table 4 lists the TX-RX locations in LOS and NLOS for the 6.75 GHz and 16.95 GHz measurements, respectively. The TX-RX separation for the locations range from 11 m to 97 m. The height of the TX and RX set as 2.4 m and 1.5 m, respectively. No outages are observed at any of the TX-RX locations in both bands (6.75 GHz and 16.95 GHz) with a transmit EIRP of 31 dBm and link margin (at 5 dB SNR) of 156 dB at 6.75 GHz and 159 dB at 16.95 GHz. The detailed measurement procedure is described in [5]. 
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Fig. 2. The NYU WIRELESS research Center at 370 Jay Street, 9th Floor, Brooklyn, NY is a typical open office space with low height cubicles. The four TX locations are indicated as different color stars
with corresponding RX locations as circles of the same color.

Table 3. TX-RX Location pairs for Indoor Measurements at 6.75 GHz
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Table 4. TX-RX Location pairs for Indoor Measurements at 16.95 GHz
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InH-Office Pathloss
Measurements were conducted in a InH-Office scenario in both LOS and NLOS channel condition at 6.75 GHz and 16.95 GHz using a 1 GHz wideband time domain sliding correlation channel sounder [5]. The results of conducted measurements are compared with the InH-Office LOS and NLOS pathloss models in TR 38.901 (Table 7.4.1-1) [2].

1.1. LOS Pathloss Analysis
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Fig. 3. Comparison of TR 38.901 and Measured Pathloss in an InH-Office LOS Scenario at 6.75 GHz.
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Fig. 4. Comparison of TR 38.901 and Measured Pathloss in an InH-Office LOS Scenario at 16.95 GHz.

Fig. 3. and Fig. 4. illustrates a comparison between the pathloss predicted by TR 38.901 and the measured pathloss values in the InH-Office LOS scenario at 6.75 GHz and 16.95 GHz, respectively. In both Fig. 3 and Fig. 4, the blue line represents the mean pathloss calculated using the parameters outlined in TR 38.901 Table 7.4.1-1 [2]. The violet line depicts the shadow fading (one standard deviation) around the mean pathloss. It can be observed from both Fig. 3 and Fig. 4 that the measured pathloss values (represented by crimson brown color data points) generally fall below the predicted mean pathloss from TR 38.90. Furthermore, at 6.75 GHz and 16.95 GHz, 83% and 85% of the measured pathloss values fall outside the one standard deviation range around the mean predicted by TR 38.901. This indicates that the TR 38.901 model tends to overestimate the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office LOS environment. To quantify this discrepancy, the RMSE between the predicted and measured pathloss values was calculated to be approximately 6 dB and 7 dB at 6.75 GHz and 16.95 GHz, respectively.

Observation 5: The measured pathloss values for InH-Office LOS scenario at 6.75 GHz and 16.95 GHz generally fall below the predicted mean pathloss in TR 38.90. Furthermore, at 6.75 GHz and 16.95 GHz, 83% and 85% of the measured pathloss values fall outside the one standard deviation range around the mean pathloss predicted by TR 38.901. This indicates that TR 38.901 tends to overestimate the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office LOS environment. The RMSE between the predicted and measured pathloss values was calculated to be approximately 6 dB and 7 dB at 6.75 GHz and 16.95 GHz, respectively.

Proposal 3: TR 38.901 overestimates the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office LOS scenario. Further investigation and potential adjustments may be required in the existing TR 38.901 InH-Office LOS pathloss model. 

1.2. NLOS Pathloss Analysis
TR 38.901 Table 7.4.1-1 [2] provides two methods for calculating the pathloss in InH-Office NLOS scenarios; a regular method and an optional method. Thus, in our analysis we compare the measured pathloss with both the options specified in TR 38.901 [2].
Regular method
[image: ]The regular method to compute the InH-Office NLOS pathloss as specified in TR 38.901 [2] is shown below:
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Fig. 5. Comparison of TR 38.901 and Measured Pathloss in an InH-Office NLOS Scenario at 6.75 GHz.
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Fig. 6. Comparison of TR 38.901 and Measured Pathloss in an InH-Office NLOS Scenario at 16.95 GHz.

Fig. 5. and Fig. 6. illustrates a comparison between the pathloss predicted by TR 38.901 and the measured pathloss values in the InH-Office NLOS scenario at 6.75 GHz and 16.95 GHz, respectively. In both Fig. 5 and Fig. 6, the brown line represents the mean pathloss calculated using the parameters outlined in Table 7.4.1-1 [2]. The pink line depicts the shadow fading (one standard deviation) around the mean pathloss. It can be observed from both Fig. 5 and Fig. 6 that the measured pathloss values (represented by blue color data points) generally fall below the predicted mean pathloss from TR 38.901. Furthermore, at 6.75 GHz and 16.95 GHz, 50% and 30% of the measured pathloss values fall outside the one standard deviation range around the mean pathloss predicted by TR 38.901. This indicates that the TR 38.901 model tends to overestimate the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office NLOS environment. To quantify this discrepancy, the RMSE between the predicted and measured pathloss values was calculated to be approximately 13 dB and 9.7 dB at 6.75 GHz and 16.95 GHz, respectively.

Observation 6: The measured pathloss values for InH-Office NLOS scenario at 6.75 GHz and 16.95 GHz generally fall below the predicted mean pathloss in TR 38.901. Furthermore, at 6.75 GHz and 16.95 GHz, 50% and 30% of the measured pathloss values fall outside the one standard deviation range around the mean pathloss predicted by TR 38.901. This indicates that the TR 38.901 model tends to overestimate the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office NLOS environment. To quantify this discrepancy, the RMSE between the predicted and measured pathloss values was calculated to be approximately 13 dB and 9.7 dB at 6.75 GHz and 16.95 GHz, respectively.

Proposal 4: TR 38.901 overestimates the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office NLOS scenario. Further investigation and potential adjustments may be required in the existing TR 38.901 InH-Office NLOS pathloss model.
Optional method
The optional method to compute the InH-Office NLOS pathloss as specified in TR 38.901 is shown below [2]:
[image: ]
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Fig. 7. Comparison of TR 38.901 and Measured Pathloss in an InH-Office NLOS Scenario at 6.75 GHz using the optional method specified in TR 38.901.
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Fig. 8. Comparison of TR 38.901 and Measured Pathloss in an InH-Office NLOS Scenario at 16.95 GHz using the optional method specified in TR 38.901.

Fig. 7. and Fig. 8. illustrates a comparison between the pathloss predicted by the TR 38.901 model using the optional method [2] and the measured pathloss values in the InH-Office NLOS scenario at 6.75 GHz and 16.95 GHz, respectively. In both Fig. 7 and Fig. 8, the brown line represents the mean pathloss calculated using the parameters outlined in Table 7.4.1-1. The pink line depicts the shadow fading (one standard deviation) around the mean pathloss. It can be observed from both Fig. 7 and Fig. 8 that the measured pathloss values (represented by blue color data points) generally fall below the predicted mean pathloss from the TR 38.901 model. Furthermore, at 6.75 GHz and 16.95 GHz, 62% and 30% of the measured pathloss values fall outside the one standard deviation range around the mean pathloss predicted by TR 38.901. This indicates that the TR 38.901 model tends to overestimate the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office NLOS environment. To quantify this discrepancy, the RMSE between the predicted and measured pathloss values was calculated to be approximately 14 dB and 9.2 dB at 6.75 GHz and 16.95 GHz, respectively.

Observation 7: The measured pathloss values generally fall below the predicted mean pathloss by TR 38.901 using the optional method. Furthermore, at 6.75 GHz and 16.95 GHz, 62% and 30% of the measured pathloss values fall outside the one standard deviation range around the mean pathloss predicted by TR 38.901. This indicates that the TR 38.901 model tends to overestimate the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office NLOS environment using the optional method. To quantify this discrepancy, the RMSE between the predicted and measured pathloss values was calculated to be approximately 14 dB and 9.2 dB at 6.75 GHz and 16.95 GHz, respectively.

Proposal 5: TR 38.901 using the optional method overestimates the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office NLOS scenario. Further investigation and potential adjustments may be required in the existing TR 38.901 InH-Office NLOS pathloss model.
InH-Office Delay Spread
A detailed description of the omnidirectional root-mean-square (RMS) delay spread calculation procedure can be found in [5]. We utilize the calculated omnidirectional RMS delay spread values in [5] and compare them with the delay spread predictions from TR 38.901 (Table 7.5-6 Part 2) [2] for both InH-Office LOS and NLOS scenarios. Table 5 provides a comparison of the measured and predicted delay spreads by TR 38.901 for InH-Office LOS and NLOS scenarios.

Table 5. Comparison of Measured and TR 38.901 Delay Spread for InH-Office LOS and NLOS scenarios at 6.75 GHz and 16.95 GHz ( denotes the mean delay spread and  denotes the standard deviation of the delay spread).
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1.3. LOS Delay Spread Analysis:
Fig. 9. compares the delay spread predicted by TR 38.901 with the measured delay spread values in the InH-Office LOS scenario at 6.75 GHz and 16.95 GHz. As shown in Table 5 and Fig. 9, the mean and standard deviation of the measured delay spread exhibit a decrease with increasing frequency. The measured mean delay spread values are -7.57 at 6.75 GHz and -7.75 at 16.95 GHz, while the standard deviation decreases from 0.34 at 6.75 GHz to 0.29 at 16.95 GHz, respectively. In contrast, TR 38.901 predicts nearly constant values for both mean (-7.7) and standard deviation (0.18) of delay spread across both frequencies (6.75 GHz and 16.95 GHz). Based on our measurements at these two frequencies (6.75 GHz and 16.95 GHz), the following observations can be made:
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Fig. 9. Comparison of TR 38.901 and Measured Delay Spread in an InH-Office LOS Scenario at 6.75 GHz and 16.95 GHz.

Observation 8: The delay spread predicted by TR 38.901 is valid in the 7-24 GHz frequency range for InH-Office LOS environment and further minor changes may be required. 

Observation 9: Measured data in InH-Office LOS scenario shows that standard deviation of delay spread decreases with increase in frequency. However, TR 38.901 does not capture this observed frequency dependence. Further investigation and measurements are recommended to accurately model the frequency dependency for the standard deviation of delay spread that accounts for its variation with frequency. 

Observation 10: The mean values of delay spread predicted by TR 38.901 shows a decrease with increase in frequency and is in close agreement with the measured values, requiring no further changes.

Proposal 6: The delay spread predicted by TR 38.901 for InH-Office LOS scenario is valid in the 7-24 GHz frequency range. 

Proposal 7:  Further investigation is required to model the frequency dependency of the standard deviation of delay spread in TR 38.901 for InH-Office LOS scenario. However, the mean value of delay spread in TR 38.901 for InH-Office LOS scenario is in close agreement with measurement data and no further changes are required.

1.4. NLOS Delay Spread Analysis
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Fig. 10. Comparison of TR 38.901 and Measured Delay Spread in an InH-Office NLOS Scenario at 6.75 GHz and 16.95 GHz.

Fig. 10. compares the delay spread predicted by TR 38.901 with the measured delay spread values in the InH-Office NLOS scenario at 6.75 GHz and 16.95 GHz. As shown in Table 5 and Fig. 10, the mean of the measured delay spread exhibits a decrease with increase in frequency and the standard deviation of the measured delay spreads shows an increase with increase in frequency. The measured mean delay spread values are -7.42 at 6.75 GHz and -7.46 at 16.95 GHz, while the standard deviation of delay spread increases from 0.24 at 6.75 GHz to 0.27 at 16.95 GHz, respectively. Similarly, TR 38.901 predicts a decrease in the mean value of delay spread from -7.42 at 6.75 GHz to -7.52 at 16.95 GHz and an increase in the standard deviation of delay spread from 0.14 at 6.75 GHz to 0.18 at 16.95 GHz. Based on our measurements at these two frequencies (6.75 GHz and 16.95 GHz), the following observations can be made:

Observation 11: The delay spread predicted by TR 38.901 is valid in the 7-24 GHz frequency range for InH-Office NLOS environment and no further changes are required. 

Observation 12: Measured data in InH-Office NLOS scenario shows that standard deviation of delay spread increases with increase in frequency. Similarly, TR 38.901 also captures the observed frequency dependence of the delay spread standard deviation, requiring no further changes.

Observation 13: The mean values of delay spread predicted by TR 38.901 shows a decrease with increase in frequency and are in close agreement with the measured values, requiring no further changes.

Proposal 8:  The delay spread predicted by TR 38.901 for InH-Office NLOS scenario is valid in the 7-24 GHz frequency range and no changes are required. 

Proposal 9:  The mean and standard deviation of delay spread for InH-Office NLOS scenario show close agreement with the measurement data and no further changes are required.

Conclusion
Observation 1: Our results show a close adherence of measured penetration loss to the TR 38.901 material penetration loss model for wood (RMSE =1.7 dB) [4]. 

Observation 2: Our results show a close adherence of measured penetration loss to the TR 38.901 material penetration loss model for clear glass (RMSE = 1.0 dB) [4].
 
Observation 3: Our results shows that IRR glass exhibit significantly higher RMSE value of 8.9 dB at both frequencies. The TR 38.901 material penetration loss model consistently underpredicts the loss for IRR glass [4]. 

Observation 4: Our results shows that concrete walls exhibit significantly higher RMSE value of 42.9 dB at both frequencies. The observed discrepancy may be attributed to the measurements characterizing penetration through an indoor cinderblock wall, which differs substantially from the thicker building exterior walls considered by the TR 38.901 model [4]. 

Observation 5: The measured pathloss values for InH-Office LOS scenario at 6.75 GHz and 16.95 GHz generally fall below the predicted mean pathloss in TR 38.90. Furthermore, at 6.75 GHz and 16.95 GHz, 83% and 85% of the measured pathloss values fall outside the one standard deviation range around the mean pathloss predicted by TR 38.901. This indicates that TR 38.901 tends to overestimate the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office LOS environment. The RMSE between the predicted and measured pathloss values was calculated to be approximately 6 dB and 7 dB at 6.75 GHz and 16.95 GHz, respectively.

Observation 6: The measured pathloss values for InH-Office NLOS scenario at 6.75 GHz and 16.95 GHz generally fall below the predicted mean pathloss in TR 38.901. Furthermore, at 6.75 GHz and 16.95 GHz, 50% and 30% of the measured pathloss values fall outside the one standard deviation range around the mean pathloss predicted by TR 38.901. This indicates that the TR 38.901 model tends to overestimate the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office NLOS environment. To quantify this discrepancy, the RMSE between the predicted and measured pathloss values was calculated to be approximately 13 dB and 9.7 dB at 6.75 GHz and 16.95 GHz, respectively.

Observation 7: The measured pathloss values generally fall below the predicted mean pathloss by TR 38.901 using the optional method. Furthermore, at 6.75 GHz and 16.95 GHz, 62% and 30% of the measured pathloss values fall outside the one standard deviation range around the mean pathloss predicted by TR 38.901. This indicates that the TR 38.901 model tends to overestimate the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office NLOS environment using the optional method. To quantify this discrepancy, the RMSE between the predicted and measured pathloss values was calculated to be approximately 14 dB and 9.2 dB at 6.75 GHz and 16.95 GHz, respectively.

Observation 8: The delay spread predicted by TR 38.901 is valid in the 7-24 GHz frequency range for InH-Office LOS environment and further minor changes may be required. 

Observation 9: Measured data in InH-Office LOS scenario shows that standard deviation of delay spread decreases with increase in frequency. However, TR 38.901 does not capture this observed frequency dependence. Further investigation and measurements are recommended to accurately model the frequency dependency for the standard deviation of delay spread that accounts for its variation with frequency. 

Observation 10: The mean values of delay spread predicted by TR 38.901 shows a decrease with increase in frequency and is in close agreement with the measured values, requiring no further changes.

Observation 11: The delay spread predicted by TR 38.901 is valid in the 7-24 GHz frequency range for InH-Office NLOS environment and no further changes are required. 

Observation 12: Measured data in InH-Office NLOS scenario shows that standard deviation of delay spread increases with increase in frequency. Similarly, TR 38.901 also captures the observed frequency dependence of the delay spread standard deviation, requiring no further changes.

Observation 13: The mean values of delay spread predicted by TR 38.901 shows a decrease with increase in frequency and are in close agreement with the measured values, requiring no further changes.

Proposal 1: The material penetration loss model in TR 38.901 for wood and clear glass are valid in the 7-24 GHz band and no further changes are required.

Proposal 2: RAN1 to assess the validity of TR 38.901 material penetration loss model for IRR glass and concrete using additional measurements in the 7-24 GHz band.

Proposal 3: TR 38.901 overestimates the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office LOS scenario. Further investigation and potential adjustments may be required in the existing TR 38.901 InH-Office LOS pathloss model. 

Proposal 4: TR 38.901 overestimates the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office NLOS scenario. Further investigation and potential adjustments may be required in the existing TR 38.901 InH-Office NLOS pathloss model.

Proposal 5: TR 38.901 using the optional method overestimates the pathloss at 6.75 GHz and 16.95 GHz in the InH-Office NLOS scenario. Further investigation and potential adjustments may be required in the existing TR 38.901 InH-Office NLOS pathloss model.

Proposal 6: The delay spread predicted by TR 38.901 for InH-Office LOS scenario is valid in the 7-24 GHz frequency range. 

Proposal 7:  Further investigation is required to model the frequency dependency of the standard deviation of delay spread in TR 38.901 for InH-Office LOS scenario. However, the mean value of delay spread in TR 38.901 for InH-Office LOS scenario is in close agreement with measurement data and no further changes are required.

Proposal 8:  The delay spread predicted by TR 38.901 for InH-Office NLOS scenario is valid in the 7-24 GHz frequency range and no changes are required. 

Proposal 9:  The mean and standard deviation of delay spread for InH-Office NLOS scenario show close agreement with the measurement data and no further changes are required.


InH-Office Measurement Scenario Pictures
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