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1. Introduction
In this contribution, moderator summarizes issues identified by the submitted maintanence contributions for RAN1 #116-bis agenda 9.8.1 regarding validation of channel models for 7 – 24 GHz.
1. Suggested proposals for agreement/conclusion
No further suggested proposals.

2. Status summary of Proposal/TPs
	Proposal/TP
	Status
	Moderator Notes

	Proposal #1-1
	Resolved.
	Conclusion has been made during Tuesday session.

	Proposal #1-2A
	Not agreeable
	While companies agreed with the intent but formulation of the conclusion was not agreeable.

	Proposal #2-1
	Do not pursue
	

	Proposal #3-1A
	Agreed with minor modifications.
	

	Proposal #3-2A
	Agreed with minor modifications.
	

	Proposal #3-3A
	Agreed as conclusion
	



3. Summary of issues
4.1 General Proposals
	Company
	Proposals & Observations

	[1] Huawei, Tongji Univ
	Observation 1: The existing channel measurement campaigns cannot completely satisfy the requirements of 6-24GHz channel modeling regarding:
The amount of 6-24 GHz channel measurement data is insufficient
Only part of 6-24 GHz propagation characteristics have been modelled
The measurement condition cannot fully satisfy the requirement of the channel modeling for large antenna array.
Proposal 1: 3GPP members are encouraged to conduct new channel measurement campaigns to investigate the propagation characteristics and validate the channel model for 6-24 GHz.

	[2] Interdigital
	Observation 1: Based on companies’ views, there are several aspects related to FR3 channel model that may need additional validation through further analysis or measurement campaign.

	[3] Intel
	Observation 1:
· Prior channel modeling efforts for TR 38.901 had measurement inputs from companies and organizations for the following scenarios and frequencies:
· Indoor scenarios at 14, 15, 19.85 GHz
· UMi street canyon scenarios at 10, 15 GHz
· UMa scenario for 8.45, 10, 18, and 26.4 GHz
· Among measurement inputs for frequencies between 7 to 24 GHz, there were more data on the RMS delay spread, pathloss, penetration loss, SF measurement data compared to other large-scale parameters (LSP).
· Among measurement inputs for frequencies between 7 to 24 GHz, there were more data for indoor deployments.

	[4] vivo
	Observation 1: 	The channel validation of 7-24GHz frequency band for channel validation is desirable for the future technology evaluation.
Observation 2: 	Large and small scale parameter defined in TR.38.901 needs to be validated based on the experiment result, for both SLS and LLS simulations.
Proposal 1: 	RAN1 studies whether or how to update the channel modeling parameters defined in TR38.901 based on the experiment results from different components.

	[7] Samsung
	Observation 1	Existing channel modelling in TR 38.901 is lack of measurement data for 7 – 24 GHz to validate its applicability
Proposal 1	RAN1 study the method of how to make continuity between legacy channel parameters (0.5 – 100 GHz) and new measurement results for 7 – 24 GHz in case of there is misalignment
Observation 2	Further modification may need to be considered according to near-field discussion in channel model adaptation/extension since the antenna modelling is related to frequency and the size of the entire array

	[8] Nokia
	Proposal 2: Channel measurement campaigns based on different kinds of sounder systems in the 7-24 GHz are welcomed and sounding systems with fine spatial/angular and temporal resolutions are preferred.
Proposal 4: Channel measurements in different frequency bands (e.g., FR1, 7-24 GHz, and FR2) at the same locations are encouraged, which would help to capture the channel differences across frequencies and validate the continuity of the channel model.   
Observation 2: There are many existing research papers in literature presenting measurement results in the 7-24 GHz band.
Proposal 5: Leverage both the available channel measurement campaigns and the wealth of research papers in literature in the 7-24 GHz band for TR 38.901 validation.

	[10] ZTE
	Proposal 1: RAN1 to discuss and identify the parameters that are lack of measurement results for 7-24 GHz.
Proposal 2: The criteria for updating parameters should be significant deviation between measurement results and existing results.

	[11] Nvidia
	Observation 1: Wireless channel modelling needs to provide consistency and, above all, a correct representation of the frequency, spatial, and temporal correlation across base stations, devices, and objects in the environment.
Observation 2: Deterministic, physics-based modelling for wireless propagation, especially ray tracing, are essential for studying, evaluating, and developing key technologies in 5G-Advanced toward 6G, including ISAC, RIS, larger antenna arrays in new spectrum such as 7-24 GHz and sub-THz bands, AI/ML, etc.
Observation 3: Task Group IEEE 802.11bf has embraced ray tracing based channel model for WiFi sensing.
Observation 4: Ray tracing simulations offer a valuable complement by providing cost-effective, controlled, and flexible tools for studying signal propagation characteristics in diverse scenarios.
Proposal 1: Complement field measurements with ray tracing simulations to validate the channel model of TR38.901 at least for 7-24 GHz.
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Proposal 2: Consider the methodology illustrated in Figure 2 (above) to use ray tracing simulations to validate the 3GPP TR 38.901 stochastic channel model.

	[13] AT&T
	Observation 1: Channel measurements used to create the channel models in TR 38.901 are not representative of all deployment scenarios to which the models are applied.



Summary of Issues
Several companies have noted lack of measurement data for 7 to 24 GHz for various deployment scenarios from the original study for channel modeling from 0.5 to 100 GHz.
Nokia has pointed out that there may be various research publications that provide measurement results in the 7 – 24 GHz frequency and RAN1 should try to leverage available publication materials.
AT&T has noted the deployment scenario that has been implemented in the TR38.901 may not capture all highly interested scenarios.
Nvidia has suggested use of ray tracing simulations to validate the channel models.

Proposal #1-1
Proposed Conclusion
· Companies are encouraged to provide measurement data and/or available publications with measurement information for frequencies 7 to 24 GHz. Measurement information outside 7 to 24 GHz are also welcomed to provide further insight and information on how to handle frequency continuity of the channel models.


Proposal #1-2
Proposed Agreement
· “Adapt/extend as necessary” in the SID objective should be interpreted as limiting such extensions to model changes that can potentially have a result- or conclusion-affecting impact on future studies.

1st Round Discussions
Please provide comments on Proposal #1-1. Please also provide any suggested proposals related to general aspects of the validation work that companies think could be useful for progressing the study item here. Moderator will formulate the suggested proposal with a proposal number, so that it could be further discussed.

One note that moderator thinks some discussion could be useful is how companies think about determining whether certain model updates and extensions should be necessary. There were no specific proposals but was hinted in several contributions. Moderator does not have any specific proposal in mind, but it would be good to get discussion and feedback from companies on the matter.

	Company
	Comments

	Ericsson
	We support the present proposal. We believe the discussion on how to determine necessity of various model updates is important, and an early conclusion on how to define the necessity would be beneficial for the progress of the work. The following proposal may address this:

	
	Proposal: “Adapt/extend as necessary” in the SID objective should be interpreted as limiting such extensions to model changes that can potentially have a result- or conclusion-affecting impact on future studies.

	QC
	We are fine with Proposal 1-1. 

	Apple
	Fine with the conclusion. 

	ZTE
	We understand the intention. We can prioritize the validation for frequency range 7~24 GHz, as for the frequency outside 7~24 GHz, the measurement can be conducted to ensure the continuity.

	vivo
	We believe that at least large and small scale parameters defined in TR.38.901 needs to be validated based on the experiment result, for both SLS and LLS simulations.

	BUPT
	We support Proposal #1-1. We believe it is necessary to determine the parameters and modeling processes requiring modification based on the impact of the extended model on system capacity, algorithm performance, and system overhead. Besides, the channel parameters need to be updated based on measurements, such as: delay spread, angle spread, number of clusters, penetration loss, correlation distance for spatial consistency, and the frequency dependence of some parameters.

	Nokia
	Support conclusion.

	AT&T
	Support the conclusion. Also support the proposal from Ericsson

	CATT
	Support.   ‘Adapt/extend’ where they are truly needed.

	Samsung
	Support conclusion

	Moderator
	Added Proposal #1-2 based on Ericsson’s suggestion.
Suggest to discuss and agree to Proposal #1-1 during online session.

	Huawei, HiSilicon
	Generally fine.
While in terms of the frequency range, given that the existing measurement campaigns for 6-7GHz is insufficient and the current channel model in 38.901 is dealing with sub-6G and above-6G differently, we prefer to modify the Conclusion as below:
Proposed Conclusion
· Companies are encouraged to provide measurement data and/or available publications with measurement information for frequencies 67 to 24 GHz. Measurement information outside 67 to 24 GHz are also welcomed to provide further insight and information on how to handle frequency continuity of the channel models.

	Moderator
	Moderator can bring up Huawei’s suggested change during online session.





Summary of 1st Round Discussion 
Proposal #1-1 is proposed for discussion for Tuesday session.
Moderator suggests further discussion for Proposal #1-2.

Summary of Tuesday Session 
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


2nd Round Discussions
Proposal #1-2 has been updated to Proposal #1-2A based on offline discussions. Companies are encouraged to review proposal #1-2 and provide further inputs.

Proposal #1-2A
Proposed Conclusion for 9.8 agenda
· “Adapt/extend as necessary” in the SID objective should be interpreted 
· as limiting such extensions to model changes that can potentially have a significant result- or conclusion-affecting impact on future studies, and understood as making adaption/extensions to only those that are identified as problematic.
· Adaptation/extension includes updates the stem from validation efforts.

Proposal #1-2B
Proposed Conclusion for 9.8 agenda
· “Adapt/extend as necessary” in the SID objective should be interpreted 
· as limiting such extensions to model changes that can potentially have a significant result- or conclusion-affecting impact on future studies, and understood as making adaption/extensions to only those that solve identified problems.
· Adaptation/extension includes updates that stem from validation efforts.


	Company
	Comments

	Ericsson
	Support. Minor comment: Replace “that are identified as problematic” with “that solve identified problems” for clarity. Also, to correct typo, replace “the stem” with “that stem”.

	Moderator
	Updated as Proposal #1-2B based on Ericsson comments.
Just as a note, Moderator has received multiple comments on this proposal. Mostly regarding how we to quantify “significant” impact and determine “future” technology impacting aspect. Moderator agrees that none of these aspects are clear and the proposal is intentionally ambiguous.
With that said, if many companies feel the proposal is too ambiguous and does not add much value beyond companies to provide technical information on why certain changes are essential, then moderator suggests not to spent too much time trying to word-smith the proposal. Not having the conclusion might be unfortunately, but moderator think RAN1 could still make reasonable progress the study item further without the conclusion.




Summary of Wednesday Session
Proposal #1-2A was discussed during the Wednesday session. However, there were concerns from companies on the ambiguous language. Moderator understands that most companies, if not all, have common understanding that channel modeling updates will be only for those that will be critical and essential.

No further issues regarding the general aspects is expected. The discussion section can be closed.

[DISCUSSION CLOSED]

4.2 Suggestions on Focus Scenarios & Frequencies

	Company
	Proposals & Observations

	[2] Interdigital
	Proposal 1: For validation of FR3 channel modelling, prioritize the effort on RMa pathloss and UMa delay spread parameters. 
Observation 2: Following ITU-R WP 5D, RAN4 is to study various RF parameters related to UE and BS transmission and reception capabilities on some bands of interest, including 7.125-8.4 GHz, and 14.8-15.35 GHz.
Proposal 2: For validation of FR3 channel modelling, prioritize the effort on 7.125-8.4 GHz, and 14.8-15.35 GHz. 

	[5] CATT
	Proposal 1: Prioritize UMi-street canyon, UMa, indoor-office, and indoor-factory scenarios in the validation for 7-24GHz.
Proposal 2: Prioritize for measurement of 7GHz, 10GHz and 15GHz related frequency ranges (or frequency sub-ranges) in the validation.



Summary of Issues
Few companies suggested some focus aspects for the measurement campaign. In general, the measurement results each company brings in should be completely up to the corresponding company. However, if there is consensus to strive to focus on some aspects that require more attention, it would be good to have some conclusion/agreement that suggests a prioritization or focus.

Proposal #2-1
Proposed Conclusion
· Companies are encouraged to provide channel modeling validation information and measurements for the following scenarios and modeling aspects:
· Validation information measurements for 
· 7.125 to 8.4 GHz and 14.8 to 15.35 GHz
· 7 GHz, 10 GHz, and 15 GHz
· Parameters for UMi street canyon, UMa, Indoor office, Indoor factory
· RMa pathloss
· UMa delay spread


1st Round Discussions
Please provide comments on Proposal #2-1. Please also provide any suggested proposals related to prioritization of study of the validation work. Moderator will formulate the suggested proposal with a proposal number, so that it could be further discussed.

	Company
	Comments

	Ericsson
	We believe the Study Item Description and Proposal #1-1 adequately addresses the topic and see no need to further restrict to certain frequency bands, scenarios, or parameters. 

	QC
	We can be welcoming of all measurement results. No need to filter/narrow down the measurements at this stage --- companies may already be planning measurement campaigns with certain parameters in mind. 

	Apple
	It is unclear to us on the relationship of the two sub-bullets on frequency in the proposal.
It is unclear to us on the bullet of  “parameters for UMi street canyon, UMa, Indoor office, Indoor factory” and the bullet of “UMa delay spread”. Do the former bullet already includes the latter bullet?

	ZTE
	It seems Proposal 1-1 already encourages companies to provide measurement results for all scenarios and parameters, no need to further restrict on the target for measurement/evaluation.  

	vivo
	In the first sub-bullet, we don’t need to specify the bands for validation, because the availabilities of experiment are quite different from different companies.
In the second sub-bullet, we believe that the scenarios indicated in TR38.901 should be all captured, and thus, RMa should be indicated as well.
In the third sub-bullet, we can say “at least RMa pathloss”.

	BUPT
	We consider Proposal #2-1 overly restrictive selection of frequencies and scenarios. We propose to specify a frequency range and allowing companies to provide measurement data tailored to their individual platform situations and real scenarios. Validation of the channel model can then be conducted using the measurement results in various scenarios and frequencies.

	Nokia
	Similar view as other companies that prioritizing specific bands does not seem necessary at this point.  Further refinement may be relevant after more data is available.

	AT&T
	We do not support this conclusion. We do not see a need to further restrict the study item focus to certain frequency bands and deployment scenarios or parameters. 

	CATT
	Support. Given the TU allocated prioritization is the only choice.  In anyway, we need to do in sequence, and the proposal is a good start—phase 1.
We can add ‘ other frequency / parameter  can be address after the phase 1.

	Samsung
	We believe that the early restriction for frequency band is not helpful to facilitate each companies’ measurement campaign. RAN1 need to open for all of frequency band between 7 to 24 GHz. 

	Moderator
	The proposal may not have been formulated well. Suggest discussing the proposal during offline before discussing the proposal online session.
Moderator will try to breakup the proposal a bit and reformulate the proposal.

	Huawei, HiSilicon
	Seems all the information contained in this proposal has already been conveyed by Proposal #1-1 and Proposal #3-1.




Summary of 1st Round Discussions
From the feedback so far, companies are reluctant to reduce the scope in the first meeting. Moderator suggests to not pursue proposals to reduce the study scope for this meeting, and revisit issues on focus of the scope in future meetings.


[DISCUSSION CLOSED]


4.3 Discussion on Modeling Parameters

	Company
	Proposals & Observations

	[3] Intel
	Proposal 1:
· Consider initial assessment of need for validation for channel modeling parameters in TR 38.901 described in Table 1 of R1-2402129 as starting point for further discussion on channel modeling validation for 7 to 24 GHz.
	Modeling Parameter
	Notes
	Assessment of need for validation

	Antenna modeling parameters (e.g. radiation power patterns, directional gain values, etc.)
	
	No need to revisit.

	Pathloss
	PL is formulated with a generic equation based on frequency, distances, and BS/UE heights.
	Could potentially review. Careful consideration on how to validate and consider continuity in frequency domain is needed.

	LOS probability
	Probability is based on geometric positions/distances of nodes and not a function of frequency.
	No need to revisit.

	O-to-I penetration loss
	Generic function of frequency
	From our understanding, O-to-I penetration was developed with careful measurement data across frequency that include 7-24 GHz. We do not believe there is need to revisit this parameter.

	Delay spread (mean, variance)
	Loss function of material and distances and not a function of frequency.
	No need to revisit.

	AoD spread (mean, variance)
	Some parameters are function of frequency.
	Many of the LSP were derived from ray tracing data set. Therefore, could potentially review them. Similar to pathloss careful consideration on how to validate and consider continuity in frequency domain is needed.
Further check is needed on whether RAN1 needs to revisit parameters those that are not function of frequency.
For number of cluster LSP, while the parameter is not function of frequency, it has some relationship of overall angular power distribution profile and could potentially be reviewed further.

	AoA spread (mean, variance)
	
	

	ZoA spread (mean, variance)
	
	

	ZoD spread (mean, variance)
	
	

	ZoD offset
	
	

	Shadow fading
	Not a function of frequency
	

	K factor (mean, variance)
	Not a function of frequency
	

	LSP cross correlations
	Not a function of frequency
	

	Delay scaling parameter
	Not a function of frequency
	

	XPR
	Not a function of frequency
	

	Number of clusters
	Not a function of frequency
	

	Number of rays per cluster
	Not a function of frequency
	

	Cluster delay spread
	Some parameters are function of frequency.
	

	Cluster ASD
	Not a function of frequency
	

	Cluster ASA
	Not a function of frequency
	

	Cluster ZSA
	Not a function of frequency
	

	Per Cluster shadowing
	Not a function of frequency
	

	Correlation distances
	Not a function of frequency
	

	Oxygen absorption
	Parameters provide oxygen loss from 52 to 100 GHz.
	Not relevant. No need to revisit.

	Correlation distance for spatial consistency
	Parameters not a function of frequency
	No need to revisit.

	Blockage region parameters/blocker parameters
	Parameters not a function of frequency
	No need to revisit.

	Spatial correlation for blockages
	Parameters not a function of frequency
	No need to revisit.

	Material properties for ground reflector model
	Parameters provide relative permittivity and conductivity for frequency ranges 1 to 100 GHz
	Prior results seem sufficient. No need to revisit.


Observation 1:
· Prior channel modeling efforts for TR 38.901 had measurement inputs from companies and organizations for the following scenarios and frequencies:
· Indoor scenarios at 14, 15, 19.85 GHz
· UMi street canyon scenarios at 10, 15 GHz
· UMa scenario for 8.45, 10, 18, and 26.4 GHz
· Among measurement inputs for frequencies between 7 to 24 GHz, there were more data on the RMS delay spread, pathloss, penetration loss, SF measurement data compared to other large-scale parameters (LSP).
· Among measurement inputs for frequencies between 7 to 24 GHz, there were more data for indoor deployments.

	[4] vivo
	Observation 4: The pathloss measurement result is smaller than the empirical formula calculated under the NLOS condition in indoor scenario.
Proposal 2: 	The empirical formula for calculating the pathloss in the indoor office scenario under the LOS link condition can be reused for the 7-24GHz frequency band.

	[5] CATT
	Observation 1: In indoor-office scenario, the gap between the path loss related measurement results and the model in 38.901 is not evident for 7-24GHz.
Observation 2: In indoor-office scenario, the gap between the delay spread related mean value measurement results and the model in 38.901 is not evident for 7-24GHz.
Observation 3: In indoor-office scenario, the gap between the delay spread related standard deviation measurement results and the model in 38.901 cannot be ignored for 7-24GHz.
Proposal 3: For indoor-office scenario, standard deviation of the delay spread can be further validated for 7-24GHz.

	[6] Sharp, NYU Wireless
	Observation 1: TR 38.901 [3] has channel parameters such as path loss, material penetration loss, delay spread and angular spread dependent on frequency.
Proposal 1: RAN 1 to discuss the channel parameters such as path loss, delay spread and angular spread in TR 38.901 that need to be validated for the 7-24 GHz band.
Observation 2: Our initial 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 3: Our initial 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 4: Our initial 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 5: Our initial 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]. 
Proposal 2: RAN 1 to discuss whether further measurements may be needed for wood and standard multi-pane glass to assess the validity of the TR 38.901 penetration loss model for wood and standard multi-pane glass.
Proposal 3: 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.


	[7] Samsung
	Proposal 2	RAN1 studies whether pathloss formula is applicable to 7 – 24 GHz or not
Proposal 3	RAN1 studies whether the standard deviation of shadow fading is applicable to 7 – 24 GHz or not
Proposal 4	RAN1 can reuse the current LOS probability if there is no consideration for different BS height per scenario
Proposal 5	RAN1 discuss whether the penetration loss per materials is applicable or not for 7 – 24 GHz
Proposal 6	RAN1 discuss whether the defined dependency of delay spread and angular spread on the frequency can applicable for 7 – 24 GHz at least with below consideration
· whether the defined distribution characteristics (exponential distribution for delay spread, wrapped Gaussian distribution for azimuth angular spread, and Laplacian distribution for zenith angular spread) can applicable for 7 – 24 GHz
· whether the tendency of slope which has negative or positive is validated or not for 7 – 24 GHz
· whether the parameters which is defined as fixed mean and standard deviation have frequency dependency or not
Proposal 7	RAN1 discuss the necessity of the validation for the number of clusters
Proposal 8	RAN1 discuss to necessity of the different BS height

	[8] Nokia
	Proposal 1:	Compare both the large-scale and small-scale channel parameters in the 7-24 GHz band using measurements to the current channel model in TR 38.901, including but not limited to pathloss, penetration loss, delay spread, angular spread, channel sparsity, shadow fading, and correlation distances.
Observation 1:	TR 38.901 distinguishes between channel models for LOS and NLOS scenarios. The LOS path loss models in TR 38.901 are found to be frequency-independent beyond the frequency square effect.
Proposal 3: Channel measurements are encouraged to include both LOS and NLOS propagations in various scenarios and a large range of TX-RX separation distances are preferred (e.g., 1-100 m for indoor and 1-500 m for outdoor).

	[9] Ericsson
	Observation 1	The measured outdoor path loss in Urban Macro and Urban Micro scenarios has a very weak frequency dependence, similar to the TR 38.901 model in these scenarios.
Proposal 1	
· Consider that the presented measurements validate the existing UMa and UMi path loss models over the frequency range 0.8-37 GHz.
· In a suburban residential scenario, the path loss has a 10⋅log_10 (f) frequency dependence up to 10 GHz and a rather flat frequency dependence above 10 GHz. 
· The measured frequency-dependence of the path loss in a suburban scenario is not predicted by any of the existing path loss models in TR 38.901.
· Consider adding and parameterizing a Suburban Macro (SMa) scenario using these measurements as input to the path loss modeling.
Observation 4	The measured delay spreads at 3.5 GHz in an urban macrocell match the TR 38.901 UMa model well.
Proposal 3	Consider the delay spread model in the TR 38.901 UMa scenario to be validated at 3.5 GHz.
Observation 5	The measured elevation angular spreads at 3.5 GHz in an Urban Macro scenario match the TR 38.901 UMa model well.
Observation 6	The TR 38.901 UMa model overestimates the azimuth angular spreads at 3.5 GHz by almost 4x compared to measurements in an Urban Macro scenario.
Proposal 4	Consider the elevation angular spread (ZSD) model in the TR 38.901 UMa scenario at 3.5 GHz to be validated.
Proposal 5	Consider reducing the azimuth angular spread (ASD) significantly in the TR 38.901 UMa scenario.
Observation 7	In the TR 38.901 model, the two co-polar components in the channel always have exactly equal power, and the two cross-polar components are equally attenuated according to a stochastic XPR.
Observation 8	Measurements show a slow variability around the mean co-polar and cross-polar power that is independent between different components
Proposal 6	Introduce a random variability of the co- and cross polar powers in the TR 38.901 model, such as an i.i.d zero-mean Gaussian with 3 dB standard deviation.

	[10] ZTE
	Observation 1: Sufficient measurement results have been provided for the typical scenarios, e.g. UMi, UMa, Indoor, O2I scenarios.
Proposal 3: For RMa scenario, extension of the model and parameters may need to be considered if there is a deployment necessity for RMa scenario in the frequency range 7~24GHz.
Proposal 4: For UMi, UMa and InH-Office scenarios, no additional extension of the channel model, e.g., including new BS height, is needed.
Proposal 5: No need to update the LOS probability since no additional BS height is required.
Proposal 6: No need to update the material penetration losses for the frequency range 7~24GHz.
Proposal 7:  No need to update the shadow fading for the frequency range from 7 to 24GHz since shadow fading effect is independent to the frequency of radio signals.
Observation 2: At least at the frequency range from 6 GHz to 10 GHz, the measured DS in Indoor scenario is within the standard deviation range and exhibits similar trends as in TR 38.901.
Observation 3: The measurement results of large-scale parameters (e.g., DS) highly depend on the set-up for channel measurement and processing.
Proposal 8:  No need to update delay spread for the frequency range from 7 to 24GHz according to the measurement results for indoor scenario.
Proposal 9: No need to separately model foliage loss since the foliage impact has already been considered in the NLOS pathloss model.
Table 7.6.3.4-1: Correlation type among TRPs
	Parameters
	Correlation type

	Delays
	Site-specific  All-correlated

	Cluster powers
	Site-specific

	AOA/ZOA/AOD/ZOD offset
	Site-specific

	AOA/ZOA/AOD/ZOD sign
	Site-specific

	Random coupling
	Site-specific

	XPR
	Site-specific

	Initial random phase
	Site-specific

	LOS/NLOS states
	Site-specific

	Blockage (Model A)
	All-correlated

	O2I penetration loss
	All-correlated

	Indoor distance
	All-correlated

	Indoor states
	All-correlated


Proposal 10: To properly model the multi-TRP case, the correlation type of delays in Table 7.6.3.4-1 should be changed from “Site-specific” to “All-correlated”.
Proposal 11: The updates of existing channel model structure is deprioritized.

	[12] Apple
	Proposal 1: RAN1 is to validate the parameters of delay spread, AoD spread, AoA spread, ZoA spread and ZoD spread for 7-24 GHz.
Proposal 2: RAN1 is to validate the material penetration loss and O2I building penetration loss model for 7-24 GHz.
Proposal 3: RAN1 is to study the pathloss model and channel model parameters (both large scaled parameters and small scaled parameters) for RMa scenario for 7-24 GHz and study the pathloss model for UMa scenario with a lower base station height for 7-24 GHz.
Proposal 4: RAN1 is to check whether to validate the cross polarization power ratio for 7-24 GHz.

	[13] AT&T
	Proposal 1: For the SI on channel models for 7-24GHz, for the validation of the channel models in TR38.901, measurements conducted by companies should be representative of the urban and sub-urban environments to which these models are applied.
Proposal 2: For the SI on channel models for 7-24GHz, for the validation of the channel models in TR38.901, measurements in urban and sub-urban environments with ISD > 1000m should be included.
Proposal 3: For the SI on channel models for 7-24GHz, for the validation of the channel models in TR38.901, RAN1 should ensure continuity of the channel model across frequencies.

	[14] Qualcomm
	Observation 1: Pathloss measurements at 13GHz in a Rural Macro setting are in line with existing pathloss models in TR 38.901. There does not appear to be a need to update the Rural Macro pathloss models currently available in TR 38.901. 
Observation 2: Pathloss comparison between measurements at 13GHz and 3.4 GHz are in line with expectations. A 12 dB difference in pathloss is observed between these frequency bands. 
Proposal 1: Generalize the pathloss models for UMa in TR 38.901 to accommodate different base station heights. Pathloss model in TR 36.873 can be used as a starting point.
Observation 3: Standard Glass penetration losses at 13 GHz are in line with the expected losses from the penetration loss model in TR 38.901. For IRR glass, the measurements at multiple locations with IRR glass showed smaller losses at 13 GHz than that predicted by the model. At 3.4 GHz, IRR glass loss measurements align with that of the model.
Proposal 2: Further study penetration losses incurred due to IRR glass in FR3.
Observation 4: Average drywall/wood penetration losses at 13 GHz are in line with the expected losses from the penetration loss model in TR 38.901.

	[15] Spark NZ, BUPT
	Proposal 1:  On the one hand, based on more measurement results, the tables (Table 7.4.3-1~3) and O2I building penetration loss model in Section 7.4.3 in TR 38.901 are verified and modified to increase their accuracy at least for 7-24 GHz. On the other hand, based on the measurement in UMi, UMa, Indoor, RMa and other scenarios, the channel parameters in Table 7.5-6, such as DS, AoD, AoA, ZoA, cluster number, etc, in TR 38.901 are verified and modified to make it have a more accurate frequency dependence for 7-24 GHz.  
Proposal 2: According to experimental investigations, necessary revisions are made on the small-scale parameter generation process (Step 5~9) in Section 7.5 TR 38.901 to have a good consistency with the experimental results. 	

	[16] LGE
	Proposal 1: Validate the channel model of TR38.901 with measurement data for 7-24GHz, including 
· Pathloss and O2I penetration loss 
· Frequency dependency on channel parameters for delay and angle (i.e. DS, AoD, AoA, ZoA)

	[17] BUPT, Spark NZ
	Observation 1: The trend of fitted Mean (μ) is similar to that in 3GPP TR38.901 but the trend of standard deviation (σ) is different from 3GPP TR38.901 at 7-24 GHz. In particular, the standard deviation is constant with increasing frequency in 3GPP TR 38.901, while the measurements reveal significant frequency dependency. In the LOS case, the standard deviation increases with increasing frequency, whereas in NLOS scenarios, it decreases with increasing frequency in the UMa scenario. We need more measurement data at 7-24 GHz in scenarios, such as UMi, UMa, etc, to support the channel model validation. 
Observation 2: The fitted mean (μ) of RMS DS is much smaller than the reference value in 3GPP TR 38.901 at 7-24 GHz. The reference value specified in 3GPP TR 38.901 is more than twice the measured mean (μ) of RMS DS in the UMa scenario.
Proposal 1: The frequency dependency of channel parameters such as DS, angular spread, Ricean K-factor, cluster DS, ASD, ASA, and ZSA needs to be verified based on measurement.
Observation 3: Based on the measurement results of 7-24 GHz, it is found that the channel is sparse, with the sparsity increases with frequency. This indicates that the power ratio of the dominant path increases with the frequency increasing. However, the number of clusters and paths are constants in 3GPP TR 38.901, and the power of paths is equally distributed within the clusters, which cannot characterize the sparsity.

Proposal 2: On the one hand, the number of clusters and paths in 3GPP TR 38.901 should be updated and their frequency dependence should be taken into account. On the other hand, improve the intra-cluster power allocation modeling process and introduce the "Intra-cluster K-factor" in 3GPP TR 38.901. The intra-cluster K-factor is expressed by.
Proposal 3: The correlation between channel parameters of different UT-TRPs should be considered in spatial consistency modeling between UT and different non-co-located TRPs.
Proposal 4: It is necessary to validate the spatial consistency Procedure A and Procedure B in 3GPP TR 38.901 at 7-24 GHz, or new models may be required.
Observation 4: The results obtained from the measurements are different from the 3GPP standard and need to be verified. Measurements of different thicknesses of wooden boards are compared with the 3GPP model, and they show the same upward trend but the results vary considerably, with a difference of about 2.5-4 dB at 7 GHz and 1.7-4.7 dB at 15 GHz.
Proposal 5: Validation of penetration loss models is required based on measurements.



Summary of Issues
Companies have already started to provide measurement data and information on whether certain existing modeling parameters required to be revisited or can be re-used. Intel has provided a table that moderator thinks could be used for further discussions.
If RAN1 could achieve consensus on which existing modeling parameters are valid and therefore no further discussion is needed that would be significant progress. Therefore, it might be good to have the discussions.

Proposal #3-1
The following table provides RAN1 assessment of modeling parameters for 7 – 24 GHz frequencies.
· [Moderator note: After further discussion, it would be good to check if some parameters could be listed as ‘no change required confirmed’ or something similar. It would be also good to note if there are parmaeters definitely that require revisit label them as ‘modeling revisit required’ instead of just ‘FFS’. Also given that the modeling parameters are applicable for various scenarios, it would be good to further clarify which deployment scenarios the assessments are applicable for.]
	Modeling Parameter
	RAN1 Assessment

	Antenna modeling parameters (e.g. radiation power patterns, directional gain values, etc.)
	FFS
[Moderator Note: results/comments from Samsung on BS height]

	Pathloss
	FFS
[Moderator Note: CATT notes indoor PL seem ok, Ericsson notes UMa/UMi PL sesm ok]

	LOS probability
	[Moderator Note: Samsung notes LOS prob seem ok]

	O-to-I penetration loss
	FFS
[Moderator Note: results/comments from BUPT, Spark NZ, Sharp. ZTE notes O2I seem ok]

	Delay spread (mean, variance)
	FFS
[Moderator Note: Ericsson notes UMa DS seem ok, CATT notes Indoor DS mean seem ok]

	AoD spread (mean, variance)
	FFS

	AoA spread (mean, variance)
	FFS

	ZoA spread (mean, variance)
	FFS

	ZoD spread (mean, variance)
	FFS

	ZoD offset
	FFS

	Angle distribution characteristics (e.g. exponential, Gaussian, Laplacian distributions)
	FFS

	Shadow fading
	FFS
[Moderator Note: results/comments from Samsung]

	K factor (mean, variance)
	FFS

	LSP cross correlations
	FFS

	Delay scaling parameter
	FFS

	XPR
	FFS
[Moderator Note: results/comments from Apple, Ericsson]

	Number of clusters
	FFS
[Moderator Note: results/comments from BUPT, Spark NZ]

	Number of rays per cluster
	FFS
[Moderator Note: results/comments from BUPT, Spark NZ]

	Cluster delay spread
	FFS

	Cluster ASD
	FFS


	Cluster ASA
	FFS

	Cluster ZSD
	FFS
[Moderator Note: Ericsson notes ZSD DS seem ok]

	Cluster ZSA
	FFS

	Per Cluster shadowing
	FFS

	Correlation distances
	FFS

	LSP correlation type (e.g. site-specific or all correlated)
	FFS
[Moderator Note: ZTE commented updates for DS]

	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
	FFS




Proposal #3-1A
The following table provides list of of modeling 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 modeling 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

Proposal #3-2
RAN1 to further discuss the following potential modeling parameters/aspects for 7 – 24 GHz frequencies that are currently not available in TR38.901:
· Intra-cluster K factor
· Random power variability in each polarization
· Addition of SMa deployment scenario


Proposal #3-2A
RAN1 to continue discussion on the need for new modeling parameters and the modeling effects. The following modeling parameters/aspects for 7 – 24 GHz frequencies that are currently not available in TR38.901 have been identified by companies. The listed parameters do not imply the parameters are required for 7 – 24 GHz frequencies and listed for further studies.
· Intra-cluster K factor
· Random power variability in each polarization
· Addition of SMa deployment scenario


Proposal #3-2B
RAN1 to further discuss as necessary the following potential modeling parameters/aspects for 7 – 24 GHz frequencies that are currently not available in TR38.901:
· Intra-cluster K factor
· Random power variability in each polarization
· Addition of SMa deployment scenario




1st Round Discussions
Please provide comments on Proposal #3-1 and #3-2. 

For Proposal #3-1, please provide comments on which modeling parameters could potentially be resolved in this meeting and with what assessment conclusion (e.g. ‘no change required confirmed’, ‘modeling revisit required’, etc.).

Please also provide any suggested proposals related to modeling parameters. Moderator will formulate the suggested proposal with a proposal number, so that it could be further discussed.

	Company
	Comments

	Ericsson
	Proposal #3-1: In our view, it may be too early to assess which parameters that should not be changed as part of this SI. Companies may provide new measurement campaigns that would require us to later change this assessment. Instead, we could focus on parameters that have been already identified in contributions to definitely require revisiting or that require new models, which include:
· ASD, and
· Polarization imbalance.

Proposal #3-2: We agree with the proposal, but we think the first sub-bullet can perhaps be considered to be within agenda item 9.7.2, where there are contributions from Ericsson and Keysight in 9.7.2 that also deal with the channel model fine structure.

	QC
	The list in Proposal 3-1 serves as a good starting point. We can add any additional parameters that companies wish to investigate. Leaving the right hand side empty (without company names) would be preferable. We can then fill in the right hand side at a later point as more data points become available.

	Apple
	We are fine with Proposal #3-1 in general. We think “LOS probability” is independent of frequency and we may not need to validate it for FR3. 

	ZTE
	Proposal #3-1
We are fine to take the table as a starting point for companies to further check, but we think it’s not a good way for companies to check/measure the parameters one by one, which may increase companies’ workload, it’s better that companies could quickly converge on the target scenarios/parameters that does not need to be validated.
Proposal #3-2
We are generally fine to study these aspects, however, we should carefully justify the necessity and accuracy before specifying these aspects to the channel model.

	vivo
	In Proposal #3-1, it should be applied for LLS CDL and TDL.
In Proposal #3-2, the necessity is not that clear. We believe that, it is enough to have the scenarios of Uma and Umi.

	BUPT
	It is too early to determine which parameters do not require modification. We propose to carry out measurements in various scenarios and frequency bands to validate the parameters based on the results.
We agree with the first and second sub-bullets in Proposal #3-2. The intra-cluster K factor describes the power distribution of rays used to characterize channel sparsity and is frequency-dependent. Therefore, we believe it should be discussed in agenda item 9.8. However, we do not dismiss the possibility of discussing its suitability in ISAC channel modeling (9.7.2).

	AT&T
	For proposal 3.1: It is too early to make a decision on parameters that will not require change because that depends on measurements, and what different companies bring. 
We are ok with proposal 3.2, we think an introduction of an SMa model might be a good way forward for some of the deployment scenarios that is missing from TR38.901.

	CATT
	Most of the proposed parameters are FFS,   which is fine to serve as a starting point.

	Samsung
	We consider that Proposal 3.1 can be starting point for discussion. And, additional parameters according to companies’ contribution based on measurement results can be discussed and added.
For Proposal 3.2, we need to discuss all of contribution from companies whether it need to be included in this study or not. 

	Moderator
	Proposal #3-1 and #3-2 might be bit pre-mature to agree. However, it seems worth having further discussions. Moderator will try to update the proposal so that it is bit more generic and mention that it is a starting point.
Revised proposal as Proposal #3-1A and Proposal #3-2A.

	Huawei, HiSilicon
	Generally fine.
Regarding Proposal #3-1, the RAN1 assessment column for some modeling parameters is left empty, which should be also FFS, and the correlation distance for spatial consistency that included in Spatial consistency model A/B should be removed.
Regarding Proposal #3-2, we suggest the following modification:
RAN1 to further discuss as necessary the following potential modeling parameters/aspects for 7 – 24 GHz frequencies that are currently not available in TR38.901:
· Intra-cluster K factor
· Random power variability in each polarization
· Addition of SMa deployment scenario

	Moderator
	Add Huawei’s suggestion as Proposal #3-2B.

	Lenovo
	Fine with Huawei’s update on Proposal #3-2B. 





Summary of 1st Round Discussions
Proposal #3-1 and #3-2 might be bit pre-mature to agree. However, it seems worth having further discussions. Moderator will try to update the proposal so that it is bit more generic and mention that it is a starting point.
Revised proposal as Proposal #3-1A and Proposal #3-2A. Add Huawei’s suggestion as Proposal #3-2B.

2nd Round Discussions
Moderator suggests companies to review Proposal #3-1A and #3-2B and continue to provide comments and inputs.
Proposal #3-1A
The following table provides list of of modeling 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 modeling 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

Proposal #3-2A
RAN1 to continue discussion on the need for new modeling parameters and the modeling effects. The following modeling parameters/aspects for 7 – 24 GHz frequencies that are currently not available in TR38.901 have been identified by companies. The listed parameters do not imply the parameters are required for 7 – 24 GHz frequencies and listed for further studies.
· Intra-cluster K factor
· Random power variability in each polarization
· Addition of SMa deployment scenario

	Company
	Comments

	Ericsson
	Support both proposals.

	Sharp
	Agree with proposal #3-1A. In our view for #3-2A while we understand the motivation of introducing new parameters and scenarios, we believe that it is too early to agree whether these are really needed at this stage. In our understanding introduction of new channel modelling parameters is not only restricted to the frequency range of 7-24 GHz. Hence, a careful evaluation is required to understand the need for introducing new parameters and its potential impact not just for 7-24 GHz range but for frequencies less 7 GHz and frequency above 28 GHz as well.

	AT&T
	Support 3.1A and 3.2A

	Lenovo
	Support 3.1A and 3.2A




Summary of Wednesday Session
The following have been agreed in Wednesday session.

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#116bis. 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



3rd Round Discussions
Given the discussions and inputs to this RAN1 meeting (RAN1 #116-bis), further narrow down of the parameters might be difficult to achieve. The last issue that moderator would like to discuss is attempt to capture the measurement data (from field measurements or available published literatures or emulated/simulated measurements).

Moderator suggest discussing Proposal #3-2 further. 

Proposal #3-3
· RAN1 to compile measurement data inputs 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 from the meeting.
· Rapporteurs to provide a template for the measurement data capture to RAN1 #117 for initial review and endorsement of the template Tdoc in RAN1 #118.




	Company
	Comments

	-
	-



Summary of 3rd Round Discussions

Based on offline discussions on Wednesday, Proposal #3-3 has been updated to #3-3A. The Proposal seems stable to be reviewed during the online session Thursday. Beyond Proposal #3-3A, moderator does not think there are further open issues for this section and discussion can be closed.

Proposal #3-3A
· 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.


Summary of Thursday Session
Proposal #3-3A agreed as conclusion.


[DISCUSSION CLOSED]

4.4 Information on measurement data

	Reference
	Company
	Measurement Scenarios & Parameters

	[1] R1-2402009
	Huawei, Tongji Univ
	PDP Profile, number of cluster for Indoor/Outdoor scenario @ 10/15 GHz

	[4] R1-2402256
	vivo
	NLOS PL for Indoor scenario @ 8 GHz

	[6] R1-2302407
	Sharp, NYU Wireless
	Penetration loss @ 6.75/16.95 GHz
Plans for measurement in InH, InF, UMi. Measurement setup described in Tdoc.

	[9] R1-2402613
	Ericsson
	PL for UMa, UMi SUMa senarios @ 0.8/2/10/22/37 GHz
DS, SPR, AS, for UMa @ 3.5 GHz

	[10] R1-2402622
	ZTE
	DS for Indoor scenarios @ 6 ~ 10 GHz

	[13] R1-243144
	AT&T
	Plans for measurement in Indoor, rural macro, urban micro, suburband micro scenarios @ 8/11/15 GHz. Further details of the setup described in Tdoc.

	[14] R1-2403208
	Qualcomm
	PL, penetration loss for Rural macro scenarios @ 3.4/13 GHz

	[17] R1-2403280
	BUPT, Spark NZ
	DS penetration loss for UMa scenario @ 10.2, 11.2, 11.8, 12.4, 13.0, 13.6, 14.2, 14.8GHz



Summary of Issues
Several companies have provided initial measurement data and measurement campaign plans. Moderator encourages companies to review the information for further discussions.


1st Round Discussions
If there are information missing from the above table, please provide information below. The purpose of this section to collect information on measurement plans and measurement data so that other companies can also easily review and analyze data. Also, if there are information that is incorrect, please provide comments below so that they could be corrected.

	Reference
	Company
	Measurement Scenarios & Parameters

	R1-2402613
	Ericsson
	The XPR measurements were performed for 1.8/5GHz.




[DISCUSSION CLOSED]


4. Summary of Agreements/Conclusions from RAN1 #116-bis

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#116bis. 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.

Reference
[1] R1-2402009, “Considerations on the 7-24 GHz channel model validation,” Huawei, HiSilicon, Tongji University
[2] R1-2402090, “On Channel Model Validation of TR38.901 for 7-24GHz,” InterDigital, Inc.
[3] R1-2402129, “Discussion on channel modeling verification for 7-24 GHz,” Intel Corporation
[4] R1-2402256, “Views on channel model validation of TR38.901 for 7-24GHz,” vivo
[5] R1-2402397, “Discussion on channel model validation of TR38.901 for 7-24GHz,” CATT
[6] R1-2402407, “Channel Model Validation of TR 38.901 for 7-24 GHz,” SHARP, NYU WIRLESS
[7] R1-2402480, “Discussion on channel model validation of TR38.901 for 7-24GHz,” Samsung
[8] R1-2402601, “Discussion on Channel model validation of TR38.901 for 7-24GHz,” Nokia
[9] R1-2402613, “Discussion on validation of channel model,” Ericsson
[10] R1-2402620, “Discussion on the channel model validation,” ZTE
[11] R1-2402853, “Channel model validation of TR 38901 for 7-24 GHz,” NVIDIA
[12] R1-2402899, “On Channel Model Validation of TR 38.901 for 7-24 GHz,” Apple
[13] R1-2403144, “Discussion on Validation of the Channel Model in 38901,” AT&T
[14] R1-2403208, “Channel Model Validation of TR38.901 for 7-24 GHz,” Qualcomm Incorporated
[15] R1-2403261, “Changes to TR 38 901,” Spark NZ Ltd
[16] R1-2403267, “Discussion on channel model validation of TR38.901 for 7-24GHz,” LG Electronics
[17] R1-2403280, “Discussion on channel model validation of TR38.901 for 7-24GHz,” BUPT, Spark NZ Ltd
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