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1	Introduction
The purpose of the present tdoc is to summarize the email discussion [97-NR-11]. 
[97-NR-11]
Email discussion on other remaining aspects (potentially split into several sub-email-threads) till next meeting – Henrik (Ericsson) 
In [97-NR-10], agreements were made on model settings to be used as a starting point and for channel model calibration [1]. The purpose of the present email discussion is to give companies the opportunity to provide additional input so that the model parameters can be finalized. The following types of input are especially encouraged:
· New channel model data
· New or updated path loss results (raw data or model parameters)
· New or updated LSP proposals
· Raw data on absolute time of arrival
· Issues or concerns regarding the agreed starting point, including omissions or errors (e.g. missing scale factors)
· Please propose constructive and comprehensive solutions to any such issues
· Remaining model aspects
· Absolute time of arrival modeling, dense multipath, accounting for embedded devices, etc
· Please provide constructive and comprehensive model proposals

Companies are asked to provide their input on these remaining aspects of the IIOT channel modeling below. An ftp area has been set up for exchanging new channel model data at ftp://ftp.3gpp.org/Email_Discussions/RAN1/[97-NR-11]/ . 


[bookmark: _Ref178064866]

2	Company input
2.1	New channel model data
2.1.1	New or updated path loss results (raw data or random data based on extracted model parameters)
P1: Please provide new or updated path loss raw data or random data by uploading a revision of the excel file “IIot Path Loss measured data expressions and curves_v3.XLSX” to the designated ftp area at ftp://ftp.3gpp.org/Email_Discussions/RAN1/[97-NR-11]/. Further comments or information on the shared data can be detailed below, including the name of the latest uploaded file
	Company
	Comments on new or updated path loss results

	NTT DOCOMO
	We got new measurement data and are preparing for sharing the data. If possible, we will share the data until RAN1 #98.

	Qualcomm
	We expect to submit pathloss measurements on embedded devices at a later stage due to unexpected delay in the measurement campaign. 

	
	



2.1.2	New or updated LSP proposals 
P2: Please provide new or updated LSP proposals by uploading a revision of the excel file “IIoT LSP parameter proposals_v5.xlsx” to the designated ftp area at ftp://ftp.3gpp.org/Email_Discussions/RAN1/[97-NR-11]/. Further comments or information on the shared data can be detailed below, including the name of the latest uploaded file
	Company
	Comments on new or updated LSP proposals

	
	

	
	

	
	



2.1.3	New raw data on absolute time of arrival
P3: Please provide raw data on absolute time of arrival by uploading a revision of the template excel file “template_AdditionalDelayRawData_v1.xlsx” to the designated ftp area at ftp://ftp.3gpp.org/Email_Discussions/RAN1/[97-NR-11]/. Further comments or information on the shared data can be detailed below, including the name of the latest uploaded file
	Company
	Comments on new raw data for absolute time of arrival

	ZTE
	New raw data on absolute time of arrival are available in “ZTE - Relative Delay Raw data for after F2F informal meeting.xlsx”

	Ericsson
	We have added new raw data on absolute time of arrival to the file ftp://ftp.3gpp.org/Email_Discussions/RAN1/[97-NR-11]/AdditionalDelayRawData_Ericsson_v2.xlsx . The ray-tracing simulations and scenario that was used to produce this data is described in R1-1909336.

	NTT DOCOMO
	Please find the attached raw data (AdditionalDelayRawData_Ericsson_DCM_v3.xlsx). It is same data used for R1-1906233.



2.2	Issues or concerns about the agreed starting point
P4: Please describe any issues or concerns that you have identified with the agreed starting points according to [1]. Please also provide constructive and comprehensive proposals for addressing these issues.
	Company
	Issues or concerns
	Proposals

	ZTE
	It is intuitive that the path loss in low clutter density is less than the one in high clutter density. But the path loss models tentatively agreed in R1-1907968 for calibration demonstrate the opposite as shown in the following, where PL in low clutter density is larger than the one in high clutter density when d<24m for BS-embedded and d<53m for BE-elevated. For indoor simulation, 24m and 53m are not small distance ranges. Unfortunately, if FI model is adopted for fitting, the cross-over between low-density PL curve and high-density PL curve seems inevitable based on currently available data. 


	Proposal 1: Instead of FI model, consider closed-in reference model when merging and conclude PL model in IIOT sub-scenarios.

	ZTE
	It is founded that, with the correlation added to LOS probability model, the distribution of LOS probability random numbers (which are used to test against the LOS probability threshold where such testing assumes the random number being tested is in uniform distribution in [0,1]) are actually not uniformly distributed. To be more specific, for N random numbers each of which is uniformly distributed and N is sufficiently large, the statistical CDF of these N numbers still satisfies uniform distribution as shown in figure below as red curve; if these N random numbers have correlation among each other, the statistic CDF becomes the black curve. The consequence is that, if the target LOS probability threshold used in the testing is set to 20%, with correlation, 99% of correlated random numbers are larger than 0.2 and therefore for most of chances the channel condition is NLOS. This could have big impact to simulation outcome and is not desirable.    


To be noted, this is not new issue for IIOT model only. 
	Proposal 1: The threshold to compare with RV after counting correlation to determine LOS state shall be calculated by CDF-1(LOS probability), where CDF curve can be determined by numerical simulation on a case-by-case basis (i.e., for a given correlation distance).

	Ericsson
	A text proposal in the form of a draft CR implementing the agreements including the agreed starting point for the model parameters is provided in R1-1909334. We have identified the following issues:
Applicability ranges for the path loss models are specified as FFS in the path loss table Table (7.4.1-1). We propose to instead refer to the scenario description in Table 7.2-4 for the applicability ranges and heightIs. 
The cross-correlations and auto-correlations involving the K-factor should be “N/A” in NLOS
As observed in our calibration simulations in R1-1909337, there is an issue with poor statistical significance of the simulation results due to large correlation distances compared to the factory hall sizes and the cell sizes. Three options for dealing with this are identified:
· Recommend the use of larger cell sizes and/or hall sizes in simulations
· Recommend the use of simulations using multiple random seeds
· Reduce the correlation distances in the model by some factor, e.g. 10 times lower
Scaling factors in Tables 7.5-2 and 7.5-4 are not available for N=25. In R1-1909335 we have derived new scaling factors for this case: 
· 
· 
	Proposal: The applicability ranges for the IIOT path loss models are identical to the ranges given in the scenario description. 
Proposal: Cross-correlations involving K are set to “N/A” in NLOS
Proposal: The autocorrelation distance of K is set to “N/A” in NLOS
Proposal: To ensure better statistical significance of simulations in the indoor industrial scenario, select one of these three options:
· Option 1: Recommend the use cell sizes and/or hall sizes that are large in relation to the correlation distances in simulations
· Option 2: Recommend the use of multiple random seeds in simulations
· Option 3: Reduce the correlation distances in the model by some factor, e.g. 10 times lower, compared to the agreed starting point values
Proposal: For the case with the number of clusters N = 25, use the following scaling factors for cluster angle generation in step 7:
· 
· 


	Nokia
	As pointed above by ZTE, the path loss trends of the NLOS scenarios with elevated antennas are counter-intuitive, as higher path loss is predicted for the scenario with low clutter density as compared to the high density one.
This comes from the fact that the model is computed based on the low amount of data available for the low clutter scenario with elevated antennas, where only 1 literature reference is available – no company provided raw measurement data for such sub-scenario. 
Not only the amount of measurement data, but also the modeling approach poses a problem here. It is known that ABG models provide an accurate fit when extensive amounts of data are available.
As we tried to illustrate in our R1-1909002 contribution, where we detailed an extensive analysis of the different path loss model fit options, we believe that using the CI model will ensure a similar level of accuracy than the ABG/AB models while providing corrected trend and higher stability across sub-scenarios.
In the view of the limited data available for the scenarios with elevated antennas, and following the reasoning in our R1-1810659 contribution, where we explained that we believe that the main effect contributing to path loss in industrial scenarios is the antenna configuration (clutter-embedded or elevated) and not the clutter density (which is already discriminated or accounted for by using specific LOS probabilities); we propose to reduce the number of NLOS path loss models to only two (NLOS clutter-embedded - merging the data from sub-scenarios 1 and 2, and NLOS elevated antennas – merging the data from sub-scenarios 3 and 4), which further improves the resulting overall final model.
We recommend not to consider only main path loss, but also look at the analysis of residuals (indicative of shadow fading) also presented in R1-1909002. 
With respect to the validity range of the models, our R1-1909002 document also includes the validity ranges of each of the sub-models. We think that it might be risky to claim a validity range equal to the ranges given in the scenario description, as we are providing a range in area, not in distance. For example, one could create a 160000 m2 scenario with is 1 m x 160000 m (and we cannot ensure that the model is valid for a distance of 160 km). Maximum distance ranges are in the order of 150 m, which could ensure a maximum validation area of ~150x150= 22500 m2
	Proposal 1: Model path loss according only to antenna configurations (clutter-embedded or elevated) in path loss. Model the effect of clutter density (low or high) with LOS probability.
Proposal 2: Merge NLOS sub-scenarios with similar antenna configurations for path loss calculations.
Proposal 3: Use the CI model to guarantee correct path loss trends and stability across all sub-scenarios.
Proposal 4: Think carefully about the applicability range for the model.

	Nokia
	With respect to the parameters which are still not fixed for the scenario description, LOS probability and spatial consistency, we propose the following:
· In the LOS probability, we see no need of making further distinction between sub-scenarios, than the one imposed by the clutter density (r) and the typical clutter size (dclutter). Thus, we propose to fix the following:
· dclutter = 10 m for sub-scenarios 1 and 3, and 2 m for sub-scenarios 2 and 4.
· 0 ≤ r < 0.4 for sub-scenarios 1 and 3, 0.4 ≤ r ≤ 1 for sub-scenarios 2 and 4.    
· dsubsce= 0 for all sub-scenarios
· psubsce = 1 for all sub-scenarios
· With respect to spatial consistency, we believe that the correlation distance of LOS state and other correlation distances should be proportional to the typical average clutter/machinery size present in each of the sub-scenarios. Thus, we propose to use the value dclutter/2: 
· 5 m (sub-scenarios 1 and 3)
· 1 m (sub-scenarios 2 and 4).
	Proposal: fix the following parameters and values:
· dclutter = 10 m (sub-scenarios 1 and 3), 2 m (sub-scenarios 2 and 4). 
· 0 ≤ r < 0.4 (sub-scenarios 1 and 3), 0.4 ≤ r ≤ 1 (sub-scenarios 2 and 4).    
· dsubsce= 0 for all sub-scenarios
· psubsce = 1 for all sub-scenarios
· correlation distance= dclutter/2 = 5 m (sub-scenarios 1 and 3), 1 m (sub-scenarios 2 and 4). 



2.3	Remaining model aspects
P5: Please provide views and comprehensive proposals for the remaining model aspects, e.g. absolute time of arrival, dense multipath, embedded devices, etc. 
	Company
	Views on remaining model aspects
	Proposals

	ZTE
	Map-based hybrid channel model
During the study of stochastic-based channel model for IIOT, it is found relatively much easier to make map-based hybrid model to support IIOT scenario, especially when the concerned IIOT scenario has heterogeneous deployment. So far, we see two following issues that need to be updated for map-based hybrid model in TR38.901. 
1). The map-based hybrid model defines deterministic clusters and random clusters. The generation of random clusters need to use the parameters defined in TR38.901 section 7 for the stochastic-based channel model. This principle is already in current TR38.901. If RAN1 adds some new parameter tables for stochastic-based channel model, e.g., in TR38.901 section 7 for IIOT, the table references, if needed, should be added to section 8 for map-based hybrid model. This is a very easier job but could make IIOT scenario covered by another important modeling alternative. 



2). For the modelling of absolute time of arrival, there is a much simpler way to define and implement in map-based hybrid model than in stochastic modeling. In fact, the majority intermediate parameters and even final resultant numbers are already available in the current version of hybrid model. To be more specific, for the deterministic cluster, the absolute delay of  for -th deterministic cluster is already in the output of ray-tracing component; for the random cluster, the current hybrid model already provides the relative delay of for n-th random cluster and the corresponding starting time instance at , so the absolute delay is simply the sum of the two.   
	Proposal 1: To add necessary new table references in TR38.901 section 8 for map-based hybrid model, where the new tables are defined in TR38.901 section 7 for stochastic-based IIOT channel model.




Proposal 2: In the map-based hybrid channel model, the absolute time of arrival is derived as  for -th deterministic cluster and +for n-th random cluster, where all parameters mentioned here are already defined in current map-based hybrid model.

	ZTE
	Refinement of Spatial consistency UT mobility modeling procedure A.
Currently the cluster delay is modeled as:

		(7.6-9)

where  is determined by:


, where  are the delays from Equation (7.5-1) in TR38.901.
When absolute delay modeling is added in IIOT scenarios, the above equation can be improved. 
	


Proposal 1: When in IIOT sub-scenarios, the absolute time of arrival model can be used to derive  by  for UT, where is the parameter determined in absolute time of arrival model in NLOS case (referred in RAN1 agreement as  0 = d3D/c + for NLOS).

	ZTE
	Absolute time of arrival model
According to the model error analysis based on ray tracing results in 5G-ACIA scenarios, it is suggested to consider the following models:
1: Select the log normal distribution for random in BS embedded case.
2: Select the exponential distribution for random in BS elevated case
	Proposal 1: Select the log normal distribution for random in BS embedded case.
Proposal 2: Select the exponential distribution for random in BS elevated case

	Ericsson
	The parameter p (probability that a scatterer is mobile) in the dual mobility model is FFS. We propose that the value of p is instead left as a simulation assumption that could be decided by a future user of the channel model. 
For the absolute time of arrival model, we have provided raw data and further analysis using ray-tracing simulations in R1-1909336. Based on this analysis, we propose to consider an upper bound to  based on the hall size, no cross-correlation among links to different BS, but a spatial correlation of  which is different in embedded and in elevated scenarios. 
	Proposal: The parameter p in the dual mobility model is not specified but left as a simulation assumption
Proposal: Let the excess delay in NLOS, , be upper bounded by , where  is the largest dimension of the factory hall and  is the speed of light
Proposal: Do not model any cross-correlation of  for links between one UT and different BS
Proposal: Model  as spatially correlated with an exponentially decaying autocorrelation function with correlation distance 6 m for clutter-embedded BS scenarios and 11 m for elevated BS scenarios


	Qualcomm
	Pathloss modeling for embedded devices
In R1-1909282, we have discussed a procedure for modeling the additional pathloss due to device embedding in enclosures/machinery. The main proposals are mentioned here.
	Proposal: A procedure similar to TR38.901 clause 7.4.3.1 for modeling the building penetration loss can be utilized to model the additional pathloss due to device embedding, with updated penetration losses for material types seen in typical device enclosures.    
Proposal: Consider the impact of device embedding on other channel-model parameters, including LoS probability, K-factor, the channel-envelope variance, among others.  

	Qualcomm
	Spatially-consistent mobility procedures for precise positioning
In R1-1909283, we have discussed a specific recommendation on the update distance in Procedure A of TR 38.901 for continuing usage for precise positioning. The main proposal is mentioned here.
	Proposal: The spatially-consistent mobility modeling procedures in TR 38.901, e.g., Procedure A in section 7.6.3.2, can continued to be used for precise positioning with the following change: The update distance takes into account the expected minimum distance of the UE trajectory to gNB; For instance, one option to consider would be to have the update distance to be the minimum of 1m (currently suggested) or 1/10th of the minimum distance.

	Nokia
	Modeling for embedded devices
A simple embedded device loss should be considered in order to keep the model simple. The LOS probability and fast fading should be those of the “ray” path travelling through the clutter from the source to the outer part of the device.
	Proposal: 
· Keep the modeling of “embedded devices” simple by only specifying a value or a range for the additional path loss (penetration loss) experienced by embedded devices.



2.4	Other input
P5: Please provide views and comprehensive proposals for topics not covered by any of the above headlines
	Company
	Other views
	Proposals

	Ericsson
	It is desirable if the indoor industrial scenario and its sub-scenarios can be given acronym(s), similar to the UMa, UMi, InH, and RMa that are commonly used instead of the full scenario names. 
	Proposal: Use the acronym IIOT for the indoor industrial scenario, and the acronyms IIOT1, IIOT2, IIOT3, IIOT4, IIOT5, for the respective sub-scenarios.

	Qualcomm
	We concur with Ericsson that the agreed-upon indoor industrial scenarios should have acronyms and are fine with the proposed ones, or alternatively, instead of numbers, can have indicative extensions, e.g., IIOT-Lo-Em, IIOT-Hi-Em, IIOT-Lo-El, IIOT-Hi-El 
	Proposal: Alternate acronyms for IIOT sub-scenarios: IIOT-Lo-Em, IIOT-Hi-Em, IIOT-Lo-El, IIOT-Hi-El 

	Nokia
	We agree with Ericsson and Qualcomm on the proposal of having acronyms for the different sub-scenarios. 
With Ericsson’s proposal, it is not very clear to which sub-scenario each acronym relates: i.e. IIOT1-IIOT4 for the NLOS sub-scenarios? And IIOT5 for the overall LOS case?
Qualcomm’s proposal is more intuitive: IIOT-Lo-Em, IIOT-Hi-Em, IIOT-Lo-El, IIOT-Hi-El. Just missed to include the LOS/NLOS condition.
	Proposal: adopt descriptive acronyms for the sub-scenarios: i.e. IIOT-NLOS-Lo-Em, IIOT-NLOS-Hi-Em, IIOT-NLOS-Lo-El, IIOT-NLOS-Hi-El and IIOT-LOS.



3	Summary
A per-topic summary of the company input is provided below, along with a set of proposals for further discussion. 
3.1	Path loss
The currently agreed starting point uses the AB model (ABG with G fixed at 20), however some companies (ZTE, Nokia) feel that the CI model would provide more stability and intuitive behavior. Furthermore, Nokia proposes to merge the NLOS path loss models for embedded sub-scenarios and elevated sub-scenarios, respectively. Finally, Ericsson proposes to specify the applicability ranges according to the scenario description, while Nokia cautions against this approach. Based on this input, the following proposals could be further discussed: 
Proposal: Use the following path loss model for the Indoor industrial scenario (parameters to be determined later)
· Option 1: ABG model
· Option 2: AB model
· Option 3: CI model
· Note: Model expressions for the AB model are available in the agreed starting point in R1-190968
· Note: Model expressions for the CI model are available in R1-1909002
· Note: Model expressions for different variants of the AB and ABG models are available in R1-1909437

Proposal: Merge the NLOS path loss models into two cases: NLOS embedded and NLOS elevated

Proposal: Specify the applicability range of the path loss models
· Option 1: No further specification besides the scenario description
· Option 2: Use the distance ranges from Table 2 in R1-1909002

3.2	LOS probability
The functional form of the LOS probability function is already agreed, while the parameter values for use with this function are only agreed as a starting point and for calibration. Nokia proposes to fix these parameters with some adjustments, and to set the correlation distance for the LOS state as a function of the clutter density. Furthermore, ZTE points out a possible issue with the LOS state generation when applying spatial autocorrelation. Based on this input, the following proposals could be further discussed: 

Proposal: fix the following parameters and values:
· dclutter = 10 m (sub-scenarios 1 and 3), 2 m (sub-scenarios 2 and 4). 
· 0 ≤ r < 0.4 (sub-scenarios 1 and 3), 0.4 ≤ r ≤ 1 (sub-scenarios 2 and 4).
· dsubsce= 0 for all sub-scenarios
· psubsce = 1 for all sub-scenarios
· correlation distance= dclutter/2 = 5 m (sub-scenarios 1 and 3), 1 m (sub-scenarios 2 and 4).
Proposal: The threshold to compare with RV after counting correlation to determine LOS state shall be calculated by CDF-1(LOS probability), where CDF curve can be determined by numerical simulation on a case-by-case basis (i.e., for a given correlation distance).

3.3	Fast fading parameters
The agreed starting point for the fast fading parameters seems quite stable, though Ericsson proposes fixing an issue regarding the cluster scaling factors that was first pointed out by ZTE in the email discussion [97-NR-10], and a more editorial issue for the K-factor correlations. Additionally, Ericsson points out a possible issue with poor statistics in simulations due to relatively large correlation distances. Based on this input, the following proposals could be further discussed: 

Proposal: Cross-correlations involving K are set to “N/A” in NLOS
Proposal: The autocorrelation distance of K is set to “N/A” in NLOS
Proposal: To ensure better statistical significance of simulations in the indoor industrial scenario, select one of these three options:
· Option 1: Recommend the use cell sizes and/or hall sizes that are large in relation to the correlation distances in simulations
· Option 2: Recommend the use of multiple random seeds in simulations
· Option 3: Reduce the correlation distances in the model by some factor, e.g. 10 times lower, compared to the agreed starting point values
Proposal: For the case with the number of clusters N = 25, use the following scaling factors for cluster angle generation in step 7:
· 
· 

3.4	Spatial consistency
ZTE has identified a possible improvement to how cluster delays are determined in the spatially consistent UT mobility modeling in the case absolute delays are modeled. Qualcomm has identified another aspect of the same model, namely how the update distance could be revised to cater for absolute delay modeling. Based on this input, the following proposals could be further discussed: 




Proposal: When using the spatially consistent UT mobility modeling procedure A in IIOT sub-scenarios, the absolute time of arrival model can be used to derive  by  for UT, where is the parameter determined in absolute time of arrival model in NLOS case (referred in RAN1 agreement as  0 = d3D/c + for NLOS).
Proposal: The spatially-consistent mobility modeling procedures in TR 38.901, e.g., Procedure A in section 7.6.3.2, can continued to be used for precise positioning with the following change: The update distance takes into account the expected minimum distance of the UE trajectory to gNB; For instance, one option to consider would be to have the update distance to be the minimum of 1m (currently suggested) or 1/10th of the minimum distance.


3.5	Absolute time of arrival
New raw data for the absolute time of arrival have been provided by three companies (ZTE, Ericsson, NTT DOCOMO). Furthermore, ZTE proposes different random distributions for  in embedded and elevated scenarios, while Ericsson proposes an upper bound and correlation properties of . Based on this input, the following proposals could be further discussed:

Proposal: For random  in NLOS use the following: 
· Option 1: Select the log normal distribution for random  in BS embedded case and the exponential distribution for random  in BS elevated case
· Option 2: Select the lognormal distribution for random in ns for all sub-scenarios, with parameters  and 
Proposal: Let the excess delay in NLOS, , be upper bounded by , where  is the largest dimension of the factory hall and  is the speed of light
Proposal: Do not model any cross-correlation of  for links between one UT and different BS
Proposal: Model  as spatially correlated with an exponentially decaying autocorrelation function with correlation distance 6 m for clutter-embedded BS scenarios and 11 m for elevated BS scenarios


3.6	Dual mobility
For the dual-mobility model there is one remaining FFS, namely the value of the parameter p (probability that a scatterer is moving). Ericsson proposes to leave the specification of this parameter value to future simulation assumptions. Based on this input, the following proposals could be further discussed:

Proposal: The parameter p in the dual mobility model is not specified but left as a simulation assumption

3.7	Embedded devices
Qualcomm proposes using a similar approach as for the O2I loss to determine the additional path loss to embedded devices, while Nokia advocates a simpler approach with only a mean value or range of values. Qualcomm further proposes to consider the impact on other channel model parameters. Based on this input, the following proposals could be further discussed:

Proposal: For the additional path loss to embedded devices, use one of the following options: 
· Option 1: A procedure similar to TR38.901 clause 7.4.3.1 for modeling the building penetration loss can be utilized to model the additional pathloss due to device embedding, with updated penetration losses for material types seen in typical device enclosures.
· Option 2: Keep the modeling of “embedded devices” simple by only specifying a value or a range for the additional path loss (penetration loss) experienced by embedded devices.
Proposal: Consider the impact of device embedding on other channel-model parameters, including LoS probability, K-factor, the channel-envelope variance, among others.


3.8	Map-based hybrid model
ZTE proposes to adapt the map-based hybrid model to also cover the indoor industrial scenario and identifies two issues to be solved: (1) adding table references to the industrial scenario, and (2) utilizing already existing modeling in the map-based hybrid model for absolute delay modeling. Based on this input, the following proposals could be further discussed:

Proposal: To add necessary new table references in TR38.901 section 8 for map-based hybrid model, where the new tables are defined in TR38.901 section 7 for stochastic-based IIOT channel model.



Proposal: In the map-based hybrid channel model, the absolute time of arrival is derived as  for lRT-th deterministic cluster and + for n-th random cluster, where all parameters mentioned here are already defined in current map-based hybrid model.

3.9	Naming
Three companies (Ericsson, Qualcomm, Nokia) have contributed proposals on acronyms for the industrial scenario and its different sub-scenarios currently referred to as “sub-scenario N”. Based on this input, the following proposals could be further discussed:

Proposal: Adopt acronym IIOT for the indoor industrial sub-scenario, and the following acronyms for the respective sub-scenarios
· Option 1: IIOT1, IIOT2, IIOT3, IIOT4, IIOT5
· Option 2: IIOT-Lo-Em, IIOT-Hi-Em, IIOT-Lo-El, IIOT-Hi-El
· Option 3: IIOT-NLOS-Lo-Em, IIOT-NLOS-Hi-Em, IIOT-NLOS-Lo-El, IIOT-NLOS-Hi-El and IIOT-LOS
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