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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]A new study item of channel modeling for new spectrum (7-24GHz) has been approved in RAN #102 [1], in which the objectives of the study for new spectrum (7-24GHz) are as follows:
	· Validate using measurements the channel model of TR38.901 at least for 7-24 GHz
· Note: Only stochastic channel model is considered for the validation.
· Note: The validation may consider all existing scenarios: UMi-street canyon, UMa, Indoor-Office, RMa and Indoor-Factory.
· Adapt/extend as necessary the channel model of TR38.901 at least for 7-24 GHz, including at least the following aspects for applicable scenarios:
· Near-field propagation (with consideration being given to consistency between near-field and far-field)
· Spatial non-stationarity
Note 1: Continuity of the channel model in the frequency domain below 7 GHz and above 24 GHz shall be ensured.
Note 2: Mathematical and/or theoretical aspects (if any) may be studied before results of measurement campaigns are available. While measurement results may be available and submitted at any time, the study of measurement results may start later (e.g., Q3 2024).


In this contribution, we express our views on the validation using measurements the channel model of TR38.901 at least for 7-24 GHz.
Work Plan
The channel model for the new frequency band of 7-24GHz defined in TR38.901 has not been validated well so far. As indicated in the SID [1], this campaign as a part of channel modeling in Rel-19 has to be completed under the conditions of stochastic channel model with the existing scenarios (UMi-street canyon, UMa, Indoor-Office, RMa and Indoor-Factory).
First of all, we need to dig out the issues on the new frequency band of 7-24GHz if the channel model defined in TR38.901 is used as it is. Then, we can begin to tackle the issues based on the experiment measurements. Therefore, the work plan can be classified into two parts, namely, identifying the issues and launching the experiment campaign.

Issues on TR 38.901
The channel model defined in TR38.901 is well accepted for the evaluation of NR technology in both system level simulation and link level simulation. The channel parameters defined in the section 7.5 for system level simulation and the section 7.7 for link level simulation are modelled by mathematical formula, which was varied with the transmission frequency based on the experiment result according to the actual or RT-based measurement. While the channel characteristic in the frequency range below 6GHz and above 24GHz was fitted to the experiment results, the accuracy of the channel parameters in the frequency range between 7-24GHz cannot be guaranteed. Meanwhile, In the time frame of 6G, other than the three application scenarios such as eMBB, MTC and URLLC, ubiquitous connectivity, ISAC, AI intelligence and more advanced communications are expected to evolve into the advanced version. In such potential scenarios, it is the challenges that we have to be overcome, including the massive MIMO with extremely largescale antenna arrays (ELAAs)，the associated electromagnetic modeling (especially in the near-field region), the optimal waveform design, the joint beamforming, the power saving mechanisms as well as the flexible duplexing and control that are expected to evolve into a more advanced version. To this end, the advanced technologies need to be deployed on the potential frequency band of 7-24GHz. Consequently, a precise channel model covering 7-24GHz is essential for the future technology evaluation. The channel validation of 7-24GHz frequency band is desirable for coming 6G.
Observation 1:  The channel validation of 7-24GHz frequency band for channel validation is desirable for the future technology evaluation.

Regarding the validation in the 7-24GHz frequency band, the following detailed parameters may be considered as a starting point.
Firstly, the large-scale fading including the LOS probability formula and the pathloss calculation formula in different scenarios need to be confirmed by experiment result, and the relevant adjustment/scaling factors of frequency band may need to be introduced.
Secondly, the small-scale fading model parameters, whose values are defined based on the actual or RT-based experiment results, need to be confirmed. The detailed parameters for validation contain the angle spread, delay spread and the power distribution of each cluster in the channel. For the LOS channel, the K factor associated with the LOS ray is also desirable for measurement.
Furthermore, the CDL and TDL channel parameter for LLS simulation should also be validated, which can ensure the link level simulation in the 7-24GHz frequency band.
The propagation characteristic of channel effect the design of specific technical solutions. For instance, in MIMO systems, the parameters involved in modeling the channel small-scale model, such as delay spread and angle spread, would affect the codebook design. Therefore, the validation of the channel model is expected for the accuracy of subsequent technical scheme design.
Accordingly, the large and small scale parameters for SLS and LLS channel models defined in TR38.901 are desirable to be validated based on the experiment results.
Observation 2:  [bookmark: _Ref158101550]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.

As 3GPP spirit, companies are always encouraged to involve the measurement activity as much as possible. According to the final measurement result, RAN1 can make the conclusion that whether the channel characteristic parameters defined in TR38.901 is updated or not. However, how to make the judgement and  whether to modify the channel model defined in TR38.901 based on the experiment result are the remaining issues. For instance, as a potential judgment method, for a certain channel characteristic, including large-scale characteristic or small-scale characteristic, it can be modified when the average gap between the measured results and the empirical value is greater than a certain threshold.
Furthermore, if the final channel parameter result cannot match the channel characteristics defined in TR38.901, RAN1 should study how to model the channel characteristic in 7-24GHz frequency band in consideration of the smooth transition in the frequency boundary of 7GHz as well as the frequency boundary of 24GHz.
[bookmark: _Ref158101566][bookmark: _Hlk162554948]RAN1 studies whether or how to update the channel modeling parameters defined in TR38.901 based on the experiment results from different components.

Experiment Campaign
To solve the issues summarized above, we launch an initial experiment campaign under the actual indoor environment, where the pathloss results are measured and processed.
Here, we first introduce the measurement environment and the necessary equipment. The topology of the indoor environment for channel measurement is an office room. The transmitter is composed of signal source, power amplifier and transmit antenna unit. The receiver consists of a receive antenna unit, a spectrograph and a PC unit. The function of the spectrum analyzer is to sample the received analog signal and convert it into the digital signal. The PC unit is used to perform the channel estimation and RSRP calculation of the digital signal. The schematic diagram of the measurement equipment is shown in Figure 1.


[bookmark: _Ref162865444]Figure 1: The schematic diagram the channel experiment measurement.
The LOS and NLOS channel conditions are modelled in the indoor office according to the locations between the transmitter and the receiver. For instance, under the LOS condition, the link between the transmitter and the receiver is established without any blockage, while under the NLOS condition, the link is established with the blockage by the wall. The actual location in indoor office room is shown in  Figure 4 and Figure 5 in the Annex of Section 7, respectively under the conditions of LOS and NLOS.
The detail parameter configurations for the channel measurement are listed in Table 1. It is worth nothing that the hardware loss is also calibrated and considered in the calculation process of final pathloss for indoor office scenario. 
[bookmark: _Ref162867282]Table 1: The parameter configurations for the channel measurement.
	Parameter
	Configuration

	Carrier
	8GHz

	SCS
	120KHz

	Transmission bandwidth
	400MHz

	Signal type
	PDSCH+SSB

	DMRS configuration
	Comb-2 configured DMRS of two columns prefix

	Antennal gain
	16dBi for TX and RX antenna

	TX power
	-20dBm

	Power amplification gain
	45.5dB



The initial measurement results under the LOS and NLOS conditions in the indoor office room are depicted in Figure 2 and Figure 3, respectively.
[image: ]
[bookmark: _Ref163060890]Figure 2: The final measurement result in LOS condition.
It can be observed that compared to the empirical formula of the pathloss under the LOS condition in the indoor office scenario, the gap is within the acceptable range.
Observation 3:  The pathloss gap between the measurement and the empirical formula is within the acceptable range under the LOS condition in indoor scenario.
 [image: ]
[bookmark: _Ref163060892]Figure 3: The final measurement result in NLOS condition.
For the measurement results in the NLOS state, the gap between the experimental data and the empirical values is maintained at about 10dB. The reason for this situation may be that the measured indoor environment is not completely consistent with the indoor office scenario defined in TR38.901. In the actual measurement environment, the scattering losses is simpler than that of indoor office scenario defined in TR38.901 with walls and other objects (e.g., pillars) due to the potential reason such that the occlusion object simulating NLOS condition is insufficient. This results in the small overall pathloss as opposed to the pathloss value of the empirical formula calculated.  However, the result of this measurement is still instructive for channel model validation.
Observation 4:  The pathloss measurement result is smaller than the empirical formula calculated under the NLOS condition in indoor scenario.

Consequently, it is not desirable to modify the calculation empirical formula of pathloss for indoor office scenario under the LOS condition. However, the pathloss modelling under NLOS condition in the indoor office scenario needs to be further studied based on the more realistic measurement.
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.

Conclusions
In this contribution, we have discussed the issues based on the experiment measurements. Towards such an issue, we have launched the experiment campaign, where we have proposed the pathloss measurement results under the LOS and NLOS conditions in the indoor office scenario. The observations and proposals are summarized as follows:
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.
Observation 3: The pathloss gap between the measurement and the empirical formula is within the acceptable range when the transmission distance varies from 1m to 40m under the LOS condition in indoor scenario.
Observation 4: The pathloss measurement result is always smaller than the empirical formula calculated when the transmission distance varies from 1m to 40m under the NLOS condition in indoor scenario.
Proposal 1: RAN1 studies whether or how to update the channel characteristic parameter defined in TR38.901 based on the experiment result from different components.
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.
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[bookmark: _Ref156326580][bookmark: _Ref162868060]Annex: Experiment data of indoor office scenario
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[bookmark: _Ref163060872]Figure 4: Location of transmitter and receiver for LOS condition.
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[bookmark: _Ref163060874]Figure 5: Location of transmitter and receiver for NLOS condition.
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