Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG1 Meeting #93	Tdoc R1-1806249
Busan, Korea, May 21st – 25th 2018

Agenda Item:	7.6.1
Source:	Ericsson
Title:	NR-U evaluation methodology
Document for:	Discussion, Decision

1	Introduction
In RAN1#92bis [1], the following agreements regarding evaluation methodology for NR-U indoor scenario have been reached 
Agreement:
· For sub7 indoor simulation evaluation:
· Scenario: Option 2 (3+3) with indoor mixed office model
· Target to reach 10%-15% serving links below -72dBm
· Further layout parameter fine tuning may be needed. An example procedure for fine tuning is the following sequence.
· Currently a-b-a=15-20-15
· If not reaching target, try a-b-a=15-30-15 and a-b-a=20-40-20
· If not reaching target, apply a scaling factor to the layout with a-b-a=20-40-20
· Other parameters: Default is NR parameters in 38.901 and 38.802 with the exception of the following

	Parameters
	Indoor Sub-7GHz

	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz baseline , 80MHz optional

	Number of carriers
	1

	Number of users per operator
	5 per gNB per 20MHz

	SCS
	To be reported together simulation results

	Channel Model
	NR InH Mixed Office model

	BS/AP Tx Power
	23dBm (total across all TX antennas)

	UE/STA Tx Power
	18dBm (total across all TX antennas)

	BS/AP Antenna gain
	0dBi   

	UE/STA Antenna gain
	0 dBi

	BS/AP Noise Figure
	5dB

	UE/STA Receiver Noise Figure
	9dB

	Minimum received power from serving cell for UE dropping
	-82dBm

	UE receiver
	MMSE-IRC as the baseline receiver

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	UE/STA antenna Array configuration
	Baseline Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
Optional Tx/Rx: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	Traffic model
	Use 36.889 Table A.1.1. 
Note: Results based on the mixed traffic models can be used to determine the design.

	UE/STA to UE/STA link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability

	gNB to gNB link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability



Email discussion on further layout parameter fine tuning until May 3, 2018.

Based on the outcome from the email discussion, the following proposal has been agreed:

Proposal: Adopt layout as in Figure 1 with a=20 meters, b=40 meters, c=20 meters, and d=40 meters for indoor sub7GHz NR-U evaluation.
[image: cid:image001.png@01D3E3E6.8A8631F0]
Figure 1. Indoor sub7 simulation office layout
 
Also in RAN1#92bis, the following agreement regarding evaluation methodology for NR-U outdoor scenario was reached:

Agreement:
· For sub7 outdoor simulation evaluation:
· Select one of the following for the Outdoor sub-7 GHz scenario
· Alt 1: Each operator randomly drop [1 or 2] micro-layer TRPs within each macro cell with minimum dibstance between gNBs as in NR
· Use NR dense Urban option 1 (gNB dropped at the center of the hot-spot)
· Independent dropping between two operators
· Use the NR current [57.9] meters intra-operator minimum distance
· Use [10] meters as the inter-operator minimum distance
· UE randomly dropped within [28.9] meters within the serving cell
· Alt 2: Drop [1 or 2 or 3] hot spots as in NR urban option 1
· Within each hot-spot, randomly drop one gNB from each operator within a circle of radius [10] meters centered at the center of the hot-spot 
· The minimum inter-gNB distance is [10] meters
· Within each hot-spot, drop UE within [28.9] meters from the hot-spot center
· Parameters: Use the indoor sub7 table as baseline, with further fine tunes possible

In this contribution, we consider the remaining parameters/assumptions to be further discussed and decided for both outdoor and indoor scenarios.
[bookmark: _Ref178064866]2	NR-U evaluation scenarios
2.1	Indoor scenario
The layout and most of the parameters for the indoor scenario have been agreed for sub-7GHz. In the following, we consider the remaining parameters/assumptions to be further discussed and decided for the indoor scenario. 
The UE/STA dropping method is still confusing with different companies having different interpretations during the email discussion. Thus, specific details on how to drop and select UE/STAs should be defined. Our proposed UE/STA dropping method is given in Table 1. Moreover, the maximal transmit power at the BS/AP should also be adjusted to meet the EIRP limit if beamforming is used for transmission.
Table 1 shows simulation parameters for indoor sub-7GHz scenario. We highlight the remaining parameters/assumptions to be further discussed and decided with [TBD]. 
Table 1 Simulation parameters for indoor sub-7GHz scenario
	Layout for nodes
	Layout dimensions: 120mx80m
[image: cid:image001.png@01D3E3E6.8A8631F0]
a=20 meters, b=40 meters, c=20 meters, and d=40 meters

	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz baseline , 80MHz optional

	Number of carriers
	1

	Number of users per operator
	5 per gNB per 20MHz

	SCS
	To be reported together simulation results

	Channel Model
	NR InH Mixed Office model

	BS/AP Tx Power
	23dBm (total across all TX antennas)
Optional if BF is used [TBD]: 23-10log10(Npb_bs) [dBm]
          Npb_bs: number of antennas per beam at BS/AP.

	UE/STA Tx Power
	18dBm (total across all TX antennas)

	BS/AP Antenna gain
	0dBi   

	UE/STA Antenna gain
	0 dBi

	BS/AP Noise Figure
	5dB

	UE/STA Receiver Noise Figure
	9dB

	Minimum received power from serving cell for UE dropping
	-82dBm

	UE receiver
	MMSE-IRC as the baseline receiver

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	UE/STA antenna Array configuration
	Baseline Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
Optional Tx/Rx: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	Traffic model
	Use 36.889 Table A.1.1. 
Note: Results based on the mixed traffic models can be used to determine the design.

	UE/STA to UE/STA link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability

	gNB to gNB link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability

	UE/STA dropping per network [TBD]
	All UEs should be randomly dropped and be within coverage of the BS/AP in the unlicensed band.
Example of a dropping method to achieve this with N=5 UEs/STAs per BS/AP: 
· Randomly drop a large enough number of UEs over the whole 120mx80m building.
· Each UE/STA select the best BS/AP (according to RSSI) as its serving BS/AP. The number of dropping UEs in the first step should be large enough such that at least 5 UEs/STAs are associated to each BS/AP. 
· Select the UEs that have serving BS/SP RSSI of at least -82 dBm according to the “Minimum received power from serving cell for UE dropping” requirement
· Each BS/AP randomly selects 5 UEs/STAs from its associated UEs/STAs.


   
2.2	Outdoor scenario
For the outdoor scenario, there are two alternatives agreed in last meeting. The key difference is the placement of Micro TRPs for different operators: In Alt 1, different operators deploy independent hotspots and place the Micro TRPs in their own hotspot centres; in Alt 2, different operators will share the same hotspots and deploy their Micro TRPs randomly inside the hotspot with minimum inter-gNB distance. Taking into account realistic scenarios, a hotspot refers to an area with a high density of users resulting in an area with a large amount of data traffic, e.g. schools, shopping malls, outdoor squares, etc. Typically, multiple operators deploy base stations at a location to cover such fixed hotspots. In other words, the deployment follows the traffic, not the reverse. In this sense, Alt 2 is a more practical scenario than Alt 1.
[bookmark: _Toc513840266][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244]Alt 2 is more practical since hotspots are most often located in a fixed area, and multiple operators deploy their base stations to serve the traffic in those areas.
For Alt 1, the distance between two hotspots will be large in most cases which means there may not be interference between different operator’s deployments. This will reduce the value of NR-U evaluations due to the small degree of interference between operators. 
[bookmark: _Toc513840267]For Alt 1, the distance between operators may be large with little interference in most cases so that the value of coexistence evaluations is reduced.
Based on the above two observations, Alt 2 is a better choice for the NR-U outdoor scenario. For the number of hotspots per cell, and inter-site distances for the dense urban scenario, the hotspot placement will be deterministic if 3 hotspots per cell are generated. Thus, 1 or 2 hotspots per cell is preferred, to have more randomness in operator deployments. With this approach, more seeds are possible in order to average over the random deployments.
[bookmark: _Toc513840269]Alt 2 with at most 2 hotspots per cell is adopted as the NR-U outdoor evaluation scenario.
Therefore, the following evaluation scenarios with parameter setting is given in Table 2.
[bookmark: _Ref513561538]Table 2 Simulation parameters for outdoor sub-7GHz scenario
	Layout for nodes [TBD]
	Dense urban with micro layer only for two unlicensed operators.
· Macro layer: Hexagonal grid, 7 Macro TRP each with 3 sectors, inter-Macro distance is 200m, only used for generating Micro layer. 
· Micro layer: 1 or 2 hot zones per macro sector
One Micro TRP per hot zone for each operator within smaller area inside hot zone.
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	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz baseline, 80MHz optional

	Number of carriers
	1

	Number of users per operator
	5 per gNB per 20MHz

	SCS
	To be reported together simulation results

	Channel Model
	5GCM UMi-Street canyon [referring TR 38.901, Table 7.4.1-1]

	BS/AP Tx Power
	23dBm (total across all TX antennas)
Optional if BF is used [TBD]: 23-10log10(Npb_bs) [dBm]
Npb_bs: number of antennas per beam at BS/AP.

	UE/STA Tx Power
	18dBm (total across all TX antennas)

	BS/AP Antenna gain
	0dBi   

	UE/STA Antenna gain
	0dBi

	BS/AP Noise Figure
	5dB

	UE/STA Receiver Noise Figure
	9dB

	Minimum received power from serving cell for UE dropping
	-82dBm

	UE receiver
	MMSE-IRC as the baseline receiver

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	UE/STA antenna Array configuration
	Baseline Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
Optional Tx/Rx: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	Traffic model
	Use 36.889 Table A.1.1. 
Note: Results based on the mixed traffic models can be used to determine the design.

	UE/STA to UE/STA link pathloss model
	Directly use 5GCM UMi-Street canyon pathloss model with proper d_3D with 5GCM UMi-Street canyon LOS probability

	gNB to gNB link pathloss model
	Directly use 5GCM UMi-Street canyon pathloss model with proper d_3D with 5GCM UMi-Street canyon LOS probability

	Minimum distances (2D distances)
	BS - UE: 10m
UE - UE: 3m

	Radius for micro TRP dropping in a hot zone (R2)
	10m


	Radius for UE dropping in a hot zone (R1)
	28.9m


	Minimum distance between hot zones
	57.8m

	Minimum inter-gNB distance
	10m

	UE/STA dropping per network [TBD]
	All UEs should be randomly dropped and be within coverage of the small cell in the unlicensed band.
Example of a dropping method to achieve this with N=5 UEs/STAs per BS/AP: 
· Randomly drop a large enough number of UEs over the whole evaluation area.
· Each UE/STA select the best BS/AP (according to RSSI) as its serving BS/AP. The number of dropping UEs in the first step should be large enough such that at least 5 UEs/STAs are associated to each BS/AP. 
· Select the UEs that have serving BS/SP RSSI of at least -82 dBm according to the “Minimum received power from serving cell for UE dropping” requirement.
· Each BS/AP randomly selects 5 UEs/STAs from its associated UEs/STAs.



Conclusion
In the previous sections we made the following observations for outdoor scenario: 
Observation 1	Alt 2 is more practical since hotspots are most often located in a fixed area, and multiple operators deploy their base stations to serve the traffic in those areas.
Observation 2	For Alt 1, the distance between operators may be large with little interference in most cases so that the value of coexistence evaluations is reduced.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Alt 2 with at most 2 hotspots per cell is adopted as the NR-U outdoor evaluation scenario.
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