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1. INTRODUCTION
In RAN #102 meeting, RANP agreed to study aspects related to channel modeling for FR3 band [1]. Per the discussion, the scope, and objectives of the FR3 channel model study in Rel-19 encompasses two main parts, namely, validation of TR38.901 channel model for 7-24GHz and extension of TR38.901 channel model for 7-24GHz. 
 
	FR3 channel modeling enhancements study objectives:
0. [bookmark: _Hlk151623574]validate using measurements the channel model of TR38.901 for 7-24 GHz, and 
0. to adapt/extend as necessary the channel model of 38.901 for at least 7-24 GHz, including at least the following aspects for applicable scenarios: 
1. Near-field propagation (with consideration being given to consistency between near-field and far-field); 
1. 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 provide our views on aspects related to the validation of TR38.901 channel model for 7-24GHz channel model.

2. BACKGROUND
Since Rel-15, FR1 (0.410 – 7.125 GHz), FR2-1 (24.25 – 52.6 GHz), and FR2-2 (52,6 GHz – 71GHz) have been the main frequency ranges of interest for NR services. FR1, mainly due to its lower pathloss characteristics, has been instrumental for macro-cell operation, while FR2 with its vast available bandwidth has been effective to complement FR1 operation by supporting very high throughput for small high-density cells. The frequency range FR3 (7.125 – 24.25 GHz) resides between FR1 and FR2, and it is of much interest for potential use by emerging new transmission schemes and scenarios to further enhance coverage as well as system capacity simultaneously.

In Rel-16, 3GPP conducted a feasibility study of FR3 operation from the perspectives of regulatory framework, general RF characteristics, as well as BS- and UE-specific aspects; however, the study fell short of looking into channel modelling aspects [2]. In Rel-17, in TR 38.901, 3GPP completed the study of channel models for frequency spectrum above 6 GHz [3]. The technical report provided a reasonable set of channel models to support various evaluations of physical layer techniques by RAN1. 

The developed channel models in TR 38.901 were intended to support the entire frequency range of 0.5-100 GHz [2]. However, to have sufficient confidence in the existing channel model for FR3, some details related to the parametrization of the model need to be validated [4]. Here we cite a couple of more obvious examples,
· In the report, it has been stated that RMa pathloss model for >7 GHz is validated based on a single measurement campaign conducted at 24 GHz. Hence further evaluations may be needed to confirm the current assumptions for the case of RMa at other frequencies of FR3 band [5].
· In another example, for the definition of the range of RMS delay spread for Urban macro, only two companies participated in measurements that has a significantly less level of verification than other cases where there were as many as 8 companies reporting their measurement results.
In conclusion, the general framework of channel modelling in TR 38.901 seems reasonable for use, some aspects may need to be revisited [6], [7]. Table 1 captures a summary of the raised issues.

Table 1 – Summary of the potential issues reported by companies
	Source
	Potential Issues

	[6]
	- Insufficient measurement results in FR3
- Limited applicability of pathloss model
- Lack of any measurement for O2I loss in FR3

	[7]
	- Unrealistic assumption for UE beam by ignoring hand-grip effect
- Inconsistent continuity of cluster against field measurement
- Inaccurate modeling of gNB by neglecting roof-edge diffraction 



Based on companies’ views, there are several aspects related to FR3 channel model that may need additional validation through further analysis or measurement campaign. However, given the limited TU available for this SID, some prioritization may be needed. In our view, some aspects that are not FR3 specific, e.g., hand-grip effect, or they need a more thorough analysis and measurement, e.g., roof-edge diffraction, may be left out of the Rel-19 validation scope. Therefore, the effort may remain focused on validation of more urgent features of channel, such as pathloss and delay spread for the frequencies that did not have sufficient supporting measurements.

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.

Proposal 1: For validation of FR3 channel modelling, prioritize the effort on RMa pathloss and UMa delay spread parameters. 


3. DISCUSSIONS 
FR3 represents a large amount of the spectrum ranging from 7.125 to 24.25 GHz, however not all parts of the band may be accessible for commercial services.  Since the required effort for validation of different aspects of FR3 channel model could be relatively heavy, it is important to prioritize validation of those parts of FR3 spectrum that are of more interest.
 
As a new study period for WRC-27 preparation just started, ITU-R WP5D, responsible for IMT terrestrial systems, has requested RAN4 to conduct studies on various RF parameters pertaining to IMT terrestrial systems related to UE and BS transmission and reception capabilities, e.g., antenna array, beam characteristics, etc. The requested investigation is focused on some bands of interest(main candidates for IMT systems at WRC-27), including 7.125-8.4 GHz, and 14.8-15.35 GHz ranges that fall into FR3 band [8]-[9]. The proposed study is geared to support terrestrial-to-terrestrial, and terrestrial-to-space coexistence scenarios between IMT system and incumbent services, e.g. fixed service, satellite service, science service etc. Some of the information may also be needed as part of parameters required for FR3 channel studies, e.g., array related parameters.
Given the request by WP5D for conducting investigations on these parts of FR3 band, it would also make sense to prioritize if not focus the validation of FR3 channel modelling on these identified bands.

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. 

4. CONCLUSIONS
In this contribution, we shared and discussed our views for Rel-19 FR3 NF channel modeling. Based on presented discussions, following observations and proposals are made,

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.

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 1: For validation of FR3 channel modelling, prioritize the effort on RMa pathloss and UMa delay spread parameters. 

Proposal 2: For validation of FR3 channel modelling, prioritize the effort on 7.125-8.4 GHz, and 14.8-15.35 GHz. 
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