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1 Introduction

As part of the CLI WI, RAN4 is tasked to evaluate co-existence impacts. A companion document [1] describes the additional interference mechanisms that arise when differing UL/DL patterns are used by different operators.
In this document, we propose simulation assumptions for evaluating CLI co-existence for FR2 mm wave scenarios, as a first step in simulation evaluation.
2 Discussion

During the NR Study Item, RAN1 evaluated many CLI schemes in 3 different scenarios: Urban macro, dense urban and indoor. For the RAN4 evaluation, in general it makes sense to study co-existence in the same general scenarios. However, there are some detailed issues to consider.
For co-existence simulations, it is necessary to model both an aggressor network and a victim network, and the scenario for the victim network should be decided. For the urban macro and dense urban scenarios, we propose that the victim network should be the same topology as the aggressor network (i.e. urban macro or dense urban as appropriate). Several grid shifts between the networks should be evaluated.
Proposal 1: For the urban macro and dense urban scenarios, the victim network should have the same topology as the aggressor network. Several grid shifts between the networks should be evaluated (0, 50, 100%).

For the indoor scenario, we propose that the victim network should be an outdoor macro. Such a scenario would represent, for example an industrial IoT deployment in which a local network is deployed in a factory with more UL heavy traffic than the surrounding macro network. Isolation between the macro and indoor would be achieved by wall penetration loss; an assumption for the penetration loss needs further elaboration. 
Proposal 2: For the indoor scenario, the victim network should be an outdoor urban macro

· Wall penetration loss TBC

· Number of indoor networks per macro TBC
Apart from the victim and aggressor deployment scenarios, it is also necessary to decide on the TDD pattern for the aggressor and victim. During the RAN1 study, multiple approaches to CLI were studied. RAN1 is specifying UE measurements for enabling CLI mitigation, but the actual CLI mitigation scheme is open to implementation flexibility. To simplify the RAN4 evaluation, we propose not to model actual CLI mechanisms in the aggressor network, but rather to model assign each slot as DL or UL on a random basis with 50% probability. For the victim network, we propose that it should be assumed that the victim is operating a static TDD pattern with 50% DL, 50% UL. We believe that these assumptions should be sufficient for obtaining a statistically valid picture of general CLI.
Proposal 3: DL/UL assignment as follows: Aggressor: Random DL/UL assignment (can be different per cell). Victim: Fixed assignment in all cells with half of slots DL, half UL.

The RAN1 study was performed prior to the RAN4 work on NR coexistence, and there exist some differences between the RAN1 and RAN4. For the urban macro scenario, the differences are highlighted in yellow below:
	
	
	RAN4
	RAN1

	Band
	30 GHz
	30 GHz

	CBW
	200 MHz
	200 MHz

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around
	Hex grid

	Inter-site distance
	200m (baseline)
	500m

	
	300m (optional)
	

	BS antenna height
	25 m
	25m

	UE location
	Outdoor/indoor
	Outdoor and indoor
	Outdoor and indoor

	
	Indoor UE ratio
	20%
	80%

	
	Low/high Penetration loss ratio
	50% low loss, 50% high loss
	 

	
	LOS/NLOS
	LOS and NLOS
	 

	
	UE antenna height
	Same as 3D-UMa in TR 36.873
	Same as 3D-UMa in TR 36.873

	UE distribution (horizontal)
	Uniform
	 

	 
	BS Tx power
	43 dBm
	43 dBm PA, EIRP < 78 dBm

	 
	UE Tx power
	23 dBm
	23dBm, EIRP < 43dBm

	 
	BS NF
	9 and 11 dB (10 for ITU)
	7 dB

	 
	UE NF
	9 and 11 dB (10 for ITU)
	10 and 13 dB

	 
	Traffic model
	full buffer
	Full buffer, FTP model 1 - 2 - 3

	 
	Traffic load
	 
	25, 50 and 80%

	Minimum BS - UE distance (2D)
	35 m
	 

	Channel model
	UMa
	5GCM UMa

	Shadowing correlation
	Between cells: 1.0
	 

	
	Between sites: 0.5
	 

	Multi operators layout
	coordinated operation (0% Grid Shift)
	 

	 
	 
	 
	 

	 
	BS antenna modelling
	Models are the same

	 
	UE antenna modelling
	Models are the same

	Number of BS antenna elements across all panels
	 
	30GHz: Up to 256 Tx /Rx antenna elements 
Note: Same as TR38.913

	Number of UE antenna elements
	 
	30GHz: Up to 32 Tx /Rx antenna elements 
Note: Same as TR38.913

	BS (M, N, P, Mg, Ng)
	(8,16,2,1,1)
	(4, 8, 2, 2, 2). 

	BS (dv, dh)
	(0.5λ, 0.5λ)
	(0.5, 0.5)λ. 

	UE (M, N, P, Mg, Ng)
	(2,2,2,1,1)
	(2,4,2,1,2)
(2,4,2,1,4)
(4,4,1,1,2)
(4,4,1,1,4)
(2,2,2,1,2)
(2,2,2,1,4)
(2,4,1,1,2)
(2,4,1,1,4)
(1,4,2,1,2)
(1,4,2,1,4)

	UE (dv, dh)
	(0.5λ, 0.5λ)
	(0.5, 0.5)λ. 

	UE orientation
	Random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees
Fixed elevation: 90 degrees
	UE orientation for mobile device (Ω0,0, Θ0,0)=(U(0°,360°), 90°); UE orientation for customer premise equipment (CPE) can be optimized


The differences arise in the noise figure, ISD, indoor/outdoor ratio and array dimensions. The noise figure assumption was made in RAN4 later than the RAN1 assumption and following extensive technical discussion on the achievable noise figure. The ISD and indoor/outdoor ratio were adjusted to be realistic taking the noise figure into account. Also, the array size was derived following technical discussion on link budgets and realistic implementations. The same principle differences apply for the other deployment scenarios.

Considering that the RAN4 assumptions are in effect refined versions of the earlier RAN1 assumptions, we propose that the RAN4 assumptions from the NR co-existence study as documented in 38.803 should be used. 

Proposal 4: The detailed parameters for each deployment scenario should be taken from the RAN4 co-existence study as reported in 38.803.
3 Conclusion

This contribution has considered simulation assumptions for co-existence evaluation of CLI in FR2. The following proposals are made:
Proposal 1: For the urban macro and dense urban scenarios, the victim network should have the same topology as the aggressor network. Several grid shifts between the networks should be evaluated (0, 50, 100%).

Proposal 2: For the indoor scenario, the victim network should be an outdoor urban macro

· Wall penetration loss TBC

· Number of indoor networks per macro TBC

Proposal 3: DL/UL assignment as follows: Aggressor: Random DL/UL assignment (can be different per cell). Victim: Fixed assignment in all cells with half of slots DL, half UL.

Proposal 4: The detailed parameters for each deployment scenario should be taken from the RAN4 co-existence study as reported in 38.803.
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