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1
Introduction

This document is intended to capture input from companies on the following email discussion:

[FS_IIIOT_CM-01] Frequency bands of interest
•
Collect company views on the frequency bands of interest – until 2018-12-14

•
Summarize the views and prepare a way forward – until 2018-12-21
2
Scope

In this email discussion, companies are invited to identify frequency bands of interest for industrial deployments where URLLC/IIOT enhancements are to be applied. The reason is two-fold: 1) to guide participants who aim to perform new channel measurements which frequencies to prioritize and 2) to guide the channel modeling work so that the identified frequencies can be covered by the modeling work. 

3
Email discussion topics

Question 1: What are the frequency bands of interest for the industrial channel model study item?
	Company
	Answer to question 1
	Comment

	Ericsson
	Any existing or future frequency band supported by 3GPP technology is of potential interest, including 3.4-3.8 GHz, mmw bands and beyond 52.6 GHz
	See further discussion in R1-1813129

	NTT DOCOMO
	Share the view with Ericsson; we have interests in any existing or future frequency bands.
	

	Fraunhofer
	This should not be part of RAN1 discussion. Instead frequency bands of interest should be specified by RAN plenary. RAN1 should only decide whether it is beneficial and possible to further expand the applicable frequency range of the channel model.
	

	Nokia
	Give priority to the 3.5 GHz and 26/28 GHz frequency bands. Keep the focus on below 52.6 GHz.
	We suggest applying a simple frequency scaling to the model for frequencies above 52.6 GHz - unless empirical data is available for direct comparison to measurement data for the lower bands of focus.

	Qualcomm
	In addition to the bands mentioned by Ericsson, potential unlicensed frequency bands, e.g., 5-6 GHz, are also of interest.   
	

	CMCC
	Candidate frequencies for NR commercial deployment should be included for the channel model study, such as 4.9GHz (with high priority) , 2.6GHz(with high priority), 1.8GHz and high frequency (26GHz). Other frequency band such as 900MHz, 2.3GHz, 2.4GHz, 3.3GHz which has the potential for re-farming should also be considered.
	Refer to R1-1812894

	Huawei
	At least both mmWave band (24~30 GHz) and below 6 GHz band (3.3~4.2 GHz, 5.8~5.9 GHz) should be used to perform new channel measurements and channel modeling work for indoor industrial scenario.
	Refer to R1-1813671


Question 2: What frequency range should the industrial channel model cover?
	Company
	Answer to question 2
	Comment

	Ericsson
	The study item should aim to have a comprehensive model covering 0.5-100 GHz similar to the UMa, UMi, and InH models in 38.901.
	If there is a lack of measurements or simulation results we could consider restricting the upper range to a value lower than 100 GHz.

	NTT DOCOMO
	Share the view with Ericsson.
	

	Fraunhofer
	A comprehensive model covering 0.5-100 GHz might not be needed. The applicable frequency range should only be expanded in case it is justifiable by sufficient measurement data. In any case the TR should clarify the investigated frequencies of conducted measurements that were used for the model parameterization.
	

	Nokia
	A similar range to the one considered in 38.901 (0.5-100 GHz) is ideal.
	May reduce the applicable range in case validation data are not available for higher frequencies (which could be the case mainly due to the limited time to conclude the SI).

	ZTE
	Given the SI output is the updating of TR 38.901, we prefer the frequency band range to be studied in this SI not exceeding the maximum range supported in TR38.901.
	

	Qualcomm
	Special emphasis should be given on the accuracy of the channel modeling for the aforementioned bands, where the deployments are most likely (at least initially). 
	

	CMCC
	The SI could be aiming to have a comprehensive model covering 0.5-100GHz, if the measurements results are sufficient.
	

	CEA-LETI
	To be restricted to below 100 GHz.
	

	Huawei
	At least 3 – 6 and 24 – 30 GHz. Respect RAN plenary decision on the priority below 52.6 GHz. Any extension of the frequency range should be confirmed by measurements.
	


Question 3: Considering that a wide frequency range may be required, how should the modeling approach be adapted to cover the full range?

	Company
	Answer to question 3
	Comment

	Ericsson
	We prefer to have a common modeling methodology for all bands, potentially with frequency-dependent parameters similar to the existing scenarios in 38.901.
	Separate and independent modeling and parameterization for different frequency bands would increase the implementation burden and make multi-band evaluations very complex. However, when developing and parameterizing frequency-dependent model parameters using input from multiple sources, care should be taken to ensure that the identified frequency trends are due to physical propagation characteristics rather than differences between how the measurement campaigns are conducted.

	NTT DOCOMO
	We have the same preference as Ericsson, but open for further discussion.
	

	Fraunhofer
	We prefer to have a common modeling methodology for all bands, potentially with frequency-dependent parameters similar to the existing scenarios in 38.901.
	Separate and independent modeling and parameterization for different frequency bands would increase the implementation burden and make multi-band evaluations very complex. However, when developing and parameterizing frequency-dependent model parameters using input from multiple sources, care should be taken to ensure that the identified frequency trends are due to physical propagation characteristics rather than differences between how the measurement campaigns are conducted.

	Nokia
	We suggest adopting a statistical rather than deterministic modeling approach to ensure simplicity. We support having frequency-dependent parameters in the model.
	The future applications of the model (e.g., URLLC simulations may require a long run time for reliability evaluation) should be kept in mind and keep the complexity of the model as low as possible.

	ZTE
	We prefer to have a unified modeling formulation to cover all frequency bands that are eventually supported by the channel modelling, with frequency dependent parameters.  
	For any supported bands, the modeling methods/parameters should be verified against either field measurements or lab ray-tracing simulations.  

	Qualcomm
	We agree with having a unified channel-modeling framework, with different parameter-set selection for different bands if needed.
	

	CMCC
	A common modeling methodology for all bands similar to 38.901 could be a starting point.
	

	Huawei
	The frequency dependent model parameters should be based on the measurements.
	


Question 4: Are there any additional items you wish to highlight regarding the frequency bands of interest?

	Company
	Answer to question 4
	Comment

	
	
	

	
	
	

	
	
	

	
	
	


4
Way forward

Observation 1:
A broad range of frequency bands are identified as of interest for the channel modeling, including existing and future 3GPP frequency bands (both licensed and unlicensed). Specifically mentioned are 900 MHz, 1.8 GHz, 2.3 GHz, 2.4 GHz, 2.6 GHz, 3.3 GHz, 3.4-3.8 GHz, 3.3-4.2 GHz, 4.9GHz ,5-6 GHz, 5.8-5.9 GHz, 24-30 GHz, 26 GHz, 28 GHz, and beyond 52.6 GHz.

The following proposals have reached consensus among the channel model experts on the 3GPP_TSG_RAN_WG1_CHANNELMODEL@LIST.ETSI.ORG reflector. 

Proposal 1: 

The channel model should cover 0.5-[100] GHz, where the upper range can be less than 100 GHz depending on the availability of scientifically validated measurement and/or simulation data that the model can be validated against

Note: According to the SID, priority should be given to channel modeling for frequency ranges below 52.6GHz

Proposal 2: 

A common modeling methodology for all bands should be adopted, where model parameters can be frequency-dependent

Note: Some additional model components, such as oxygen absorption or EM interference from machinery, may be applicable only to a subset of frequencies
Conclusion

This document summarizes the following email discussion:

[FS_IIIOT_CM-01] Frequency bands of interest
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