Page 1
[bookmark: _Hlk149288886]3GPP TSG RAN Meeting #102	RP-233328
Edinburgh, UK, December 11 – 15, 2023

Agenda item:	9.1.1.8
Source:	Intel, Samsung, KT, SK Telecom, Nokia, Nokia Shanghai Bell, Ericsson, WILUS, Google, CEWiT, Huawei, HiSilicon, ETRI, Interdigital, Spreadtrum, vivo, Futurewei, NTT Docomo, Fraunhofer IIS, Fraunhofer HHI, Apple, Lenovo
Title:	Proposal for Rel-19 Channel Modeling for 7-24 GHz
[bookmark: DocumentFor]Document for:	Discussion/Decision
[bookmark: _Ref506539118]Introduction
In RAN #101, moderator for offline discussion for ISAC and exploring study in new spectrum (7-24GHz) has summarized the company views in RP-232617 [1]. Contributions in [2] ~ [33] provide inputs from companies that have interest in channel modeling studies during Release 19. The following is the moderator summary of the offline discussions for new spectrum related study.
	From the offline session on ISAC & Exploring Study in New Spectrum (7-24GHz) on 13th September at RAN#101:

Regarding the other channel modelling aspects, the following way forward seems close to being agreeable, possibly after some minor further refinement:
· RAN1-led study objectives to:
·  validate using measurements the channel model of TR38.901 for 7-24 GHz, and 
· 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: 
i. Near-field propagation; 
ii. Spatial non-stationarity.
Note that continuity of the channel model in the frequency domain shall be ensured.
Note that mathematical and/or theoretical aspects (if any) may be studied before results of measurement campaigns are available. Study of measurement results is likely to be able to start in Q3 2024.




In this contribution, we provide suggestions for the motivation of the study for new spectrum 7 – 24 GHz and suggestions for the objectives of the study. We also provide inputs on logistics of handling the study for Rel-19.

Proposal for Motivation & Objectives
Proposed Motivation
With the anticipation that 6G studies could start in Release 20 timeframe, 3GPP should ensure that proper channel models are available for the entire range of spectrum applicable for 6G. While the existing 5G channel model TR38.901 does support channel modeling from 0.5 GHz to 100 GHz, it is acknowledged that 5G channel model development in RAN1 was primarily targeting sub-6 GHz and above 24 GHz mmWave bands. Companies reported channel measurement data spanning various frequency ranges from sub-6 GHz to up to 75 GHz. However, more than 80 % of the channel measurement data submitted to RAN1 was from sub-6GHz or from 24 GHz to 60 GHz bands.
More specifically, channel correlation parameters for 6 to 28 GHz were interpolated from measurements below 6 GHz and above 28 GHz, including simple first order scaling of the mean and standard deviation of DS, AoD, AoA, ZoA. Additionally, there was a lack of measurement data for modeling frequency dependency for the cluster DS, ASD, ASA, and ZSA for UMi deployment scenarios. Limited pathloss measurements were available and measurements based on a fixed BS height were used for the modeling. Measurements for O2I loss and calibration efforts for O2I scenarios were limited.
With 6G studies on the horizon, having a well-established channel model is crucial. 3GPP channel models are not just used within the 3GPP community but recognized all over the wireless industry for various commercial activities. As such, a study for the verification of the channel models for 7 to 24 GHz in Rel-19 is timely. Validation of the channel model should consider continuity of the model in the frequency domain and may consider comparison with existing channel models, which may be not strictly limited to 7 to 24 GHz frequency (e.g., boundary frequencies, sub-6GHz), for the modeling parameters of interest.
Lessons learned from 5G/5G Advanced also provide insights for new considerations for specification development.  Large MIMO antenna array deployments being envisioned for mid-band would test the limits of the existing channel models. Such considerations include near-field effects of the channel, and spatial non-stationary effects of the channel - the modeling of ray cluster blockages and/or channel parameter correlation effect on a subset of the antenna elements of a large antenna array. As part of this study, assessment of these limitations and potential updates to better reflect new use cases in the 7 to 24 GHz band are proposed.
	
Proposed Objectives
Proposed objectives are:
· Validate using measurements the channel model of TR38.901 at least for 7-24 GHz [RAN1]
· Note: Only stochastic channel model is considered for the validation.

· 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 [RAN1]: 
· Near-field propagation
· Spatial non-stationarity

· Note 1: Continuity of the channel model in the frequency domain 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).

Other details of the Proposed SI
In order to allow companies to prepare and review literature and/or perform initial field measurements, we suggest beginning the RAN1 discussions of the SI starting in Q2’2024.
The outcome of the SI is recommended to be updated into the existing TR38.901.
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