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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, the consideration on self evaluation for area traffic capacity is provided.
[bookmark: _Ref129681832]Definition and requirements of area traffic capacity 
In Report ITU-R M. 2410 (see [1]), the following definition and requirements of area traffic capacity are defined in subsection 4.6.
	Area traffic capacity is the total traffic throughput served per geographic area (in Mbit/s/m2). 
The throughput is the number of correctly received bits, i.e. the number of bits contained in the SDUs delivered to Layer 3, over a certain period of time.
This can be derived for a particular use case (or deployment scenario) of one frequency band and one TRxP layer, based on the achievable average spectral efficiency, network deployment (e.g., TRxP (site) density) and bandwidth. 
Let W denote the channel bandwidth and  the TRxP density (TRxP/m2). The area traffic capacity Carea is related to average spectral efficiency SEavg through equation (6).
Carea = ρ × W × SEavg                                                                                                        (6)
In case bandwidth is aggregated across multiple bands, the area traffic capacity will be summed over the bands.
This requirement is defined for the purpose of evaluation in the related eMBB test environment.
The target value for Area traffic capacity in downlink is 10 Mbit/s/m2 in the Indoor Hotspot – eMBB test environment.


Therefore, area traffic capacity can be derived analytically through equation (6), where SEavg is the average spectral efficiency as defined in subsection 4.5 in Report ITU-R M.2410.
Observation 1: Area traffic capacity can be derived analytically through equation (6), where SEavg is the average spectral efficiency as defined in subsection 4.5 in Report ITU-R M.2410.
Evaluation methodology of area traffic capacity
From Report ITU-R M.2412 (see [2]), we can see the following evaluation methodology.
	The evaluation is conducted in Indoor Hotspot-eMBB test environment where a single band is considered.
Area traffic capacity is derived based on the achievable average spectral efficiency, TRxP density and bandwidth.
Let W denote the channel bandwidth and the TRxP density (TRxP/m2). The area traffic capacity Carea is related to average spectral efficiency SEavg as follows:
Carea = ρ × W × SEavg


It should be noted that the TRxP density  needs to be calculated according to the network layout defined in subsection 8.3.1 in Report ITU-R M.2412. According to Figure 8-F1 illustrated in Report ITU-R M.2412 (see below), the simulation area of Indoor Hotspot – eMBB test environment is S=120×(15+20+15)=6000 m2. And there are 12 BSs/sites which are placed in 20 meter spacing in this simulation area. It is stated in Report ITU-R M.2412 that “The type of site deployed (e.g. one TRxP per site or 3 TRxPs per site) is not defined and should be reported by the proponent”. When one TRxP per site is assumed, there will be 12 TRxPs in the simulation area, and in this case, =12 TRxP/6000 m2=0.002TRxP/m2. When 3 TRxPs per site is assumed, there will be 36 TRxPs in the simulation area, and in this case, =36 TRxP/6000 m2=0.006TRxP/m2. Therefore, one observe that
Observation 2: According to Indoor Hotspot network layout as defined in Report ITU-R M.2412, the TRxP density is calculated to be:
-   For one TRxP per site (12 TRxP in simulation area), =0.002TRxP/m2
-   For 3 TRxP per site (36 TRxP in simulation area), =0.006TRxP/m2
Figure 8-F1
Indoor Hotspot sites layout
[image: ]
Evaluation results of area traffic capacity 
Based on the definition and evaluation methodology, we derive the evaluation results of area traffic capacity in Indoor Hotspot-eMBB at 4GHz and 30 GHz based on the average spectral efficiency evaluation provided in [3]. In [3], the reduced guard band ratio for larger bandwidth is modeled to calculate the spectral efficiency for larger bandwidth. It is noted that more TRxPs can help to reach the target with smaller bandwidth. Detailed evaluation assumptions are found in [3].
Table 1 – Downlink area traffic capacity (Mbit/s/m2) in Indoor Hotspot-eMBB at 4GHz 
(12 TRxP, Channel model A)
	System bandwidth (MHz)
	Average spectral efficiency SEavg  
[bps/Hz/TRxP]
	12TRxP 
(TRxP density =0.002TRxP/m2)

	
	FDD 
50 MHz bandwidth per CC with 15 kHz SCS
	TDD
100 MHz bandwidth per CC with 30 kHz SCS
	FDD
	TDD 
(DDDSU)

	[bookmark: _GoBack]W =300
	11.947
	13.657
	7.17 
	6.32

	W = 350
	
	
	8.36 
	7.37

	W = 400
	
	
	9.56 
	8.43

	W = 450
	
	
	10.75 
	9.48

	W = 500
	
	
	11.95
	10.54



Table 2 – Downlink area traffic capacity (Mbit/s/m2) in Indoor Hotspot-eMBB at 4GHz 
(12 TRxP, Channel model B)
	System bandwidth (MHz)
	Average spectral efficiency SEavg  
[bps/Hz/TRxP]
	12TRxP 
(TRxP density =0.002TRxP/m2)

	
	FDD 
50 MHz bandwidth per CC with 15 kHz SCS
	TDD
100 MHz bandwidth per CC with 30 kHz SCS
	FDD
	TDD
(DDDSU)

	W =300
	11.968
	13.675
	7.18
	6.33

	W = 350
	
	
	8.38
	7.38

	W = 400
	
	
	9.57
	8.34

	W = 450
	
	
	10.77
	9.49

	W = 500
	
	
	11.97
	10.55



Table 3 – Downlink area traffic capacity (Mbit/s/m2) in Indoor Hotspot-eMBB at 4GHz 
(36 TRxP, Channel model A)
	System bandwidth (MHz)
	Average spectral efficiency SEavg  
[bps/Hz/TRxP]
	36TRxP 
(TRxP density =0.006TRxP/m2)

	
	FDD 
50 MHz bandwidth per CC with 15 kHz SCS
	TDD
100 MHz bandwidth per CC with 30 kHz SCS
	FDD
	TDD 
(DDDSU)

	W =300
	13.34
	13.637
	24.01 
	18.94

	W = 350
	
	
	28.01 
	22.09

	W = 400
	
	
	32.02 
	25.25

	W = 450
	
	
	36.01 
	28.40

	W = 500
	
	
	40.02
	31.56



Table 4 – Downlink area traffic capacity (Mbit/s/m2) in Indoor Hotspot-eMBB at 4GHz 
(36 TRxP, Channel model B)
	System bandwidth (MHz)
	Average spectral efficiency SEavg  
[bps/Hz/TRxP]
	36TRxP 
(TRxP density =0.006TRxP/m2)

	
	FDD 
50 MHz bandwidth per CC with 15 kHz SCS
	TDD
100 MHz bandwidth per CC with 30 kHz SCS
	FDD
	TDD
(DDDSU)

	W =300
	13.499
	13.771
	24.30
	19.12

	W = 350
	
	
	28.35
	22.31

	W = 400
	
	
	32.40
	25.50

	W = 450
	
	
	36.45
	28.68

	W = 500
	
	
	40.50
	31.87



Observation 3: IMT-2020 requirement on area traffic capacity can be met by NR at 4 GHz. 

Conclusions
In this document, the evaluation results of downlink area traffic capacity in Indoor-Hotspot eMBB test environment is given. Based on the discussions, the following observations are obtained.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Observation: IMT-2020 requirement on area traffic capacity can be met by NR at 4GHz. 
References
[1] Report ITU-R M.2410, “Minimum requirements related to technical performance for IMT-2020 radio interface(s)”, Nov. 2017.
[2] Report ITU-R M.2412, “Guidelines for evaluation of radio interface technologies for IMT-2020”, Nov. 2017.
[3] R1- R1-1808073, “Considerations and evaluation results for IMT-2020 for eMBB spectral efficiency”, Huawei, HiSilicon. Aug. 2018.
image1.emf
120m

1

5

m

2

0

m

1

5

m

10m 20m


