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1. [bookmark: _Ref521334010]Introduction
As approved in RAN #102 meeting, channel modelling enhancements for 7-24GHz include the following objectives [1]:
	· 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, our views on channel model validation of TR 38.901 for 7-24GHz are provided.
2. Discussion
2.1. Scenarios
According to the SID, the validation may consider all existing scenarios: UMi-street canyon, UMa, indoor-office, RMa and indoor-factory. For all these scenarios, only a few measurement results were submitted for 7-24GHz in previous 3GPP study. More measurement results are needed for validation. At the same time, it is noted that indoor hotspot, dense urban, urban macro and IAB scenarios were considered by [3] in 7-24GHz study. Therefore, at least UMi-street canyon, UMa, indoor-office, and indoor-factory scenarios shall be validated from the requirement point of view. Since RMa scenario focuses on larger and continuous coverage with lower frequency, whether RMa scenario should be focused in the validation needs discussion.
[bookmark: _GoBack]Proposal 1: Prioritize UMi-street canyon, UMa, indoor-office, and indoor-factory scenarios in the validation for 7-24GHz.
2.2. Measurement frequencies
In WRC-23, the following frequency ranges between 7GHz and 24GHz were identified for IMT system for at least one ITU region: 7.025 – 7.125GHz, 10 – 10.5GHz. Besides, 7.125 - 8.4GHz and 14.8 - 15.35GHz are listed as candidate frequency ranges for IMT system by WRC-27. Therefore, 7GHz, 10GHz and 15GHz related frequency ranges can be verified with a high priority.
According to [3], three sub-ranges listed in Table 1 were defined for 7-24GHz study. These sub-ranges can also be referred in the validation. For example, 7.125GHz and 10GHz are belonged to the same frequency sub-range. These frequency sub-ranges can also be merged depending on measurement results.

[bookmark: _Ref162823801]Table 1 Frequency sub-ranges and examples frequencies selection in 7 – 24 GHz range
	Frequency sub-range
	Frequency
(GHz)
	Example frequency
(GHz)

	1
	7.125 - fboundary, low
	10

	2
	fboundary, low - fboundary, high
	15

	3
	 fboundary, high - 24.250
	20

	Note 1:	fboundary, low is within the frequency range 10 - 13 GHz.
Note 2:	fboundary, high is within the frequency range 16 - 18 GHz.



Proposal 2: Prioritize for measurement of 7GHz, 10GHz and 15GHz related frequency ranges (or frequency sub-ranges) in the validation.
2.3. Aspects of channel model involved in the validation
For channel model in TR 38.901, path loss varies with frequency for all scenarios. In UMi-street canyon, UMa, indoor-office, and indoor-factory scenarios, mean value and standard deviation of delay spread and angle spread vary with frequency. Therefore, validation shall be performed at least for pathloss, delay spread and angle spread. In this section, the gap between measurement results and the model of 38.901 in indoor-factory scenario is analyzed. 
In [2], many companies submitted measurement results for indoor industrial channel modeling. Among these results, 7 sources provide measurement results for 7-24GHz [4]-[10].
The path loss model of indoor-office scenario was measured and compared with the model in 38.901 in [4] and [5]. For LOS case, the measurement results are relatively close to the model in 38.901. In NLOS case, the measurement results tend to be larger than the model in 38.901. In 8.45GHz, with fixed 3D distance (e.g., larger than 15 meters), the gap of path gain between the measurement results and 38.901 model is about 5dB (< 6%). Therefore, the path loss model in 38.901 is relatively accurate at least for indoor scenario.
Current channel model in TR 38.901 tends to give smaller delay spread for indoor-factory scenario at 19.85GHz based on some measurement[7]. There are also results of delay spread measurement for indoor-factory scenario [11]. For delay spread, the difference between the measurement results and the model in 38.901 is smaller than 1% for the mean value. However, for standard deviation the gap can be as large as 20%. Therefore, standard deviation of delay spread can be further validated for 7-24GHz if necessary.
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.
3. Conclusions
In this contribution, scenarios, measurement frequencies, and aspects of channel model involved in the validation are discussed for 7-24GHz. Based on the discussion, the following proposals and observations are made:
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.
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.
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