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1	Introduction
This document is intended to capture input from companies on the following email discussion:
[FS_IIIOT_CM-04] Measurements
· Collect company input on measurements – until March 14, 2019
· Agree on way forward – until March 25, 2019

[bookmark: _Ref178064866]2	Scope
This discussion is a follow-up of the previous email discussion [FS_IIIOT_CM-02] Measurements and observations which was summarized in [1]. In this new email discussion, companies are invited to reference previously published, recent, ongoing, or upcoming measurement or ray-tracing campaigns characterizing the propagation channel in industrial scenarios, so that a comprehensive listing of the available data can be compiled to support future work in the SI. Additionally, company views are sought on how to compare measurement results from different sources. 
3	Email discussion topics

3.1	List of measurements
The attached excel file contains a list of sources of measurements and ray-tracing experiments in industrial scenarios that have been brought to the attention of RAN1 in the present study item. The intention with this list is to provide a searchable overview of the available data to assist decisions on particular aspects of the industrial channel model. 
Please review the list in the attached excel file and help fill in the blanks and correct any errors or omissions.


3.2	Comparison of measurement results
	Company
	Views
	Proposals

	Ericsson
	Comparing data from different sources can sometimes be tricky due to differences in measurement capabilities and methodology, post-processing methods, and definitions on how certain channel parameters (e.g. rms angular spread or path loss among others) are calculated. While it would be preferable to align to a common methodology we believe that putting specific requirements can lead to the discard of some valuable results including those available in the published literature. However, for new contributions we are open to proposals on guidelines for determining channel parameters from measurements (e.g. as was done in WINNER II). 
In any case, a thorough scientific description of the methods used to produce the data should be encouraged. Understanding on how a certain set of data was derived may allow comparison with other data sets even though different methodologies may have been used. 
	

	Nokia
	We have conducted propagation measurements at 3.5 GHz and 28 GHz in operational factory halls when active workers were on shift. Scenarios and equipment set up are described in (R1-1810659, R1-1813177). Collected data are used for path loss (R1-1810659, R1-1813177), delay spread (R1-1902624), and angular spread (R1-1902623) measurements.
	Delay spread definition in measurements should be consistent with WINNER II part 2 Section 4.1.1.5. Angular spread definition in measurements should be consistent with 3GPP TR 38.901 Annex A.

	ZTE
	Scientific approach to collect and post-process measurement data shall be encouraged with detailed description on the scenarios, e.g., the approaches of decoupling the antenna gain in both Tx and Rx, clustering approach, angular estimation and etc.
	

	Huawei
	Scenarios and equipment set up should be described in detail, especially the antenna configuration and Tx/Rx relationship with the surrounding clutter. It would also be good to align the bandwidth, noise threshold, antenna assumptions, and post-processing methods in any comparison of the measurement results. Furthermore, for analysing the frequency impact, the measurement locations for different bands should be identical. Since the alignment of all aspects is not always possible, accurate reporting of the measurement campaign is necessary. Companies are encouraged to provide Mean and Std value for each measurement parameters, which would make it easier to compare the results. Companies should also provide isotropic path loss data.
Preliminary results from Huawei measurements are summarized in R1-1903111 and R1-1903112.
	Proposal 1: Detailed description of measurement setup and analysis methods is needed in each measurement report.
Proposal 2: Companies are encouraged to provide mean and standard deviation value for each measurement parameters.
Proposal 3: Companies are encouraged to provide raw data for path loss (Tx-Rx distance, frequency, isotropic path loss).



3.3	Additional aspects of measurements
	Company
	Views
	Proposals

	
	
	

	
	
	

	
	
	



Way forward
The following proposal has reached consensus among the channel model experts on the 3GPP_TSG_RAN_WG1_CHANNELMODEL@LIST.ETSI.ORG reflector. 

Proposal 1: For comparison results from different sources, the following is recommended
· For mean angle and angular spread, the definitions in 38.901 Annex A should be used
· For all other parameters, the definitions and procedures for calculation of parameter values should follow WINNER II part 2
· [bookmark: _GoBack]Consider the guidance for comparability in mmMAGIC D2.2 Table 3.1 when comparing results from different frequencies
· Companies are encouraged to describe any additional methods used for data extraction like super-resolution methods
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