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1	Introduction
The purpose of the present tdoc is to summarize the offline discussion on the Indoor industrial channel model in RAN1#98. 

2	Draft CR/Text proposal
A draft CR containing text proposals for implementing the previous agreements (including the model settings agreed as a starting point and for calibration) is available in [1].
The following issues or improvements were suggested in the offline meeting:
· For the additional modeling components it should be specified that the parameter values are for the industrial scenario.
· The table number for the Table containing the calibration assumptions is duplicated (Table 7.8-2 occurs twice). It is better if the industrial channel model calibration is treated in a new sub-clause and a new Table 7.8-7 is added.
· Add a reference to the calibration summary in R1-1909529
[bookmark: _Ref178064866]3	Remaining issues
In the email discussion [97-NR-11] [2], additional proposals for addressing remaining issues and model finalization were identified. Based on these proposals and additional suggestions before and during the offline session, the below proposals were treated in the offline session. 

3.1	Path loss
Proposal: Use the following path loss model for the Indoor industrial scenario (parameters to be determined later)
· Option 1: ABG model (set the FSPL or P_ALL_LOS as the minimum value)
· 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
Proposal: fix the following parameters and values:
· 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
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:
· 
· 

[bookmark: _GoBack]
Proposal: RMS DS can be modelled as factory hall volume dependence. 
The model can be the following for 99.9% percentage CDF
	LOS
	NLOS

	μlgDS=log10(73log10(max(V,1000))-186)-9.46
	μlgDS=log10(88log10(max(V,1000))-218)-9.59


Or for 99% percentage CDF
	LOS
	NLOS

	μlgDS=log10(64log10(max(V,1000))-172)-9.35
	μlgDS=log10(75log10(max(V,1000))-188)-9.44



Proposal: Use the mean value 0.15 and 0.19 as the σlgDS for the LOS and NLOS scenario, respectively.

Proposal: For a particular bandwidth  MHz, . If , the Rayleigh fading cluster is divided into sub-clusters such that each sub cluster consists of  number of intra-cluster MPCs separated in the delay domain by  [ns]. Intra-cluster delay and angular spread is modelled in the same way as depicted in section 7.6.2.2 of 3GPP TR38.901 and the same case applies for sub-path AOAs.

Note: Discuss how to take recent contributions not mentioned in the email discussion [97-NR-11] into account. 
3.4	Spatial consistency



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: When using the spatially consistent UT mobility modeling procedure A in IIOT sub-scenarios together with the absolute time of arrival model, the update distance should be the minimum of 1m and d3d/10.

Proposal: 3GPP TR38901 spatially-consistent model Procedure A need to extend to support dual mobility feature based on the analysis in R1-1908074.  
Note: Need more time (one day) to review this proposal.
3.5	Absolute time of arrival
Proposal: For random  in NLOS use the following: 
· Option 2: Select the lognormal distribution for random in ns for all sub-scenarios, with parameters  and 
· Option 3: The NLOS additional delay can be modelled as τR= max(α d + C + n, 0),
where τR  is the additional delay, α is the slope, d is the Tx/Rx-distance, C is the intercept, n is the random variable following an Exponential distribution µ exp(-µ n), for n>0. The max() function makes sure that the additional delay value is positive.
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
Proposal: The value of p can be decided by the user. A typical value is 0.2.
3.7	Embedded devices
Proposal: For embedded devices, an additional loss parameter Lembedded is added to the path loss in step 12. The additional path loss parameter Lembedded to embedded devices is left as a simulation assumption, where it may be formulated e.g. as a value or range, or derived using a methodology similar to the building penetration loss in clause 7.4.3.1
Note: definition of “embedded device” needed


3.8	Map-based hybrid model
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
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, IIOT-Hi-Hi


4.0	Others
Proposal: RAN1 need to send a liaison statement to RAN4 for further clarifying EM interference issue (R1-1909581). 
Note: Check with Patrick and Wanshi for views on sending an LS at the end of the SI. 
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