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1 Introduction
In last RAN4 meeting, layout parameters for urban macro are discussed intensely and way forward [1] on urban macro scenario for coexistence study for WP5D on new radio access technology was approved at last which agreed two cases for urban macro scenario listed as 
· Assumptions and parameters (baseline):
· 200 MHz B/W
· 200 m ISD 
· 20% indoor user ratio (assuming indoor users are mostly served by small cells at mmWave frequency)
· Assumptions and parameters (optional):
· 200 MHz B/W
· 300 m ISD
· 20% indoor user ratio (assuming indoor users are mostly served by small cells at mmWave frequency)
In this contribution, we firstly summarized the simulation results that have been submitted, and then provided addition simulation results with a series of ISD and indoor user ratio parameters to see if it is a coincidence that just under the condition of 300m ISD and 20% indoor user ratio, 5%-tile throughput loss is much larger and induce the higher ACIR requirement. After that we analyzed the SINR distribution by different percentile parts to see if it is justified to use 5%-tile throughput loss to determined ACIR requirement. At last, from the SINR distribution, we found that Urban macro BS has the capability to cover more than 300m ISD.
2 Simulation results summarization
The DL simulation results for urban macro scenario that have been submitted by companies in the RAN4 reflector can be summarized as

[image: image1.emf]0

2

4

6

8

10

12

14

16

5 10 15 20 25 30 35 40

Throughput loss %

ACIR (dB)

NR 30GHz, UMA, ISD=200m, NF=11dB, Average loss

Nokia, Alcatel-Lucent Shanghai Bell

Ericsson

NEC

China Telecom

Huawei

ZTE

Samsung

CATT

Qualcomm

 [image: image2.emf]0

2

4

6

8

10

12

14

16

18

5 10 15 20 25 30 35 40

Throughput loss %

ACIR (dB)

NR 30GHz, UMA, ISD=300m, NF=11dB, Average loss

NEC

China Telecom

Huawei

Samsung

Qualcomm


Figure 1 DL average throughput loss for urban macro scenario
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(a) ISD=200m                                    (b) ISD=300m

Figure 2 DL 5%-tile throughput loss for urban macro scenario
It can be observed in figure 2 that the throughput loss curves could be divided into two bundles, one bundle cross the 5% throughput loss threshold at 20~27dB ACIR values in (a) and (b), another cross the threshold at 10~15dB ACIR values in (a) and 5~10dB ACIR in (b) correspondingly. 
Observation 1: Considering the coordinated deployment, ACIR requirement should be 27dB for the worst case.
3 Additional simulation results
In section 2, we have summarized companies’ simulation results which are based on the agreed simulation assumptions in which the ISD includes 200m and 300m, indoor user ratio is 20%. However, as we all know that in the reality, the network maybe deployed with other layout parameters, whether the requirement can still be applied for the new scenario is unknown. Because in high frequency, coupling loss is much more sensitive to the distance and also to the indoor user ratio in the simulation. So in this section, we try to simulate more cases under the different ISD and indoor UE ratio values.

This agreed assumption is based on the worst case rule, i.e. considering coordinated location as the worst case. However, from the simulation results in figure 2, it seems that some of the results don’t reflect the worst case. So in this section, we consider uncoordinated operation and provide the additional simulation results by different ISD and indoor user ratio values.
The modified simulation assumption is shown in the following table.

	Parameters
	Values
	Remark

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

	Inter-site distance
	500m, 400m, 300m, 200m
	Note 1, 2

	BS antenna height
	25 m
	 

	UE location
	Outdoor/indoor
	Outdoor and indoor
	 

	
	Indoor UE ratio
	0
	Note 1, 2

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

	
	LOS/NLOS
	LOS and NLOS
	Specified in TR38.900

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

	UE distribution (horizontal)
	Uniform
	 

	Minimum BS - UE distance (2D)
	35 m
	 

	Channel model
	UMa
	Specified in TR38.900

	Shadowing correlation
	Between cells: 1.0
Between sites: 0.5
	

	Multi operators layout
	uncoordinated operation (100% Grid Shift)
	 


Based on the modified assumptions, the DL average and 5%-tile throughput loss simulation results for urban macro scenario could be found in the following figures. 
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Figure 3 DL average throughput loss for urban macro
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Figure 4 DL 5% CDF throughput loss for urban macro
It can be observed from the figure 3 and figure 4 that to meet 5% loss threshold for average and 5%-tile throughput loss statistics, ACIR shall meet the requirement as following table.
Table 1 ACIR values obtained from simulation results
	No.
	Simulation frequency
	Direction
	Deployment Scenario
	Multi-operator layout
	ACIR [dB]

(for 5%-tile loss)
	ACIR [dB]

(for total cases)

	11
	30 GHz
	DL to DL
	Urban macro 200m ISD
	uncoordinated
	23
	27

	12
	30 GHz
	DL to DL
	Urban macro 300m ISD
	uncoordinated
	25
	

	13
	30 GHz
	DL to DL
	Urban macro 400m ISD
	uncoordinated
	25
	

	14
	30 GHz
	DL to DL
	Urban macro 500m ISD
	uncoordinated
	27
	


If we consider the NR UE ACS as 27dB by reusing LTE 20MHz UE ACS, then the corresponding ACLR requirements for BS will be 40dB for the worst case in urban macro scenarios.
Observation 2: Considering the uncoordinated deployment, ACIR requirement should be 27dB for the worst case.
4 SINR distribution
The UL and DL SINR distributions by different ACIR values for scenarios of ISD=200m and 300m are shown in the following figure.
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Figure 5 DL SINR distribution in 300m ISD urban macro scenario
It can be observed that for 5%-tile throughput loss, the SINR gap is 5.9dB between when ACIR is 5dB and 200dB which means adjacent interference will induce 5.9dB degradation of receiving SINR at 5%-tile user. While at 20%-tile user, the SINR degradation would be 6.9dB. Thus in the lower part of SINR CDF, the curves are not ‘flat’. The detailed data are list as table 2.

Table 2 SINR and throughput loss at 5%-tile and 20%-tile users with different ACIR values
	ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	200

	5%-tile SINR [dB]
	0.412154
	2.922094
	4.242528
	5.234578
	5.827931
	6.164
	6.271744
	6.370376

	5%-tile throughput loss(%)
	55.70 
	35.19 
	22.57 
	12.36 
	5.99 
	2.30 
	1.10 
	

	20%-tile SINR [dB]
	13.356871
	15.913287
	17.753883
	19.204887
	20.025816
	20.619165
	20.892071
	21.205576

	20%-tile throughput loss(%)
	36.19 
	24.56 
	16.07 
	9.33 
	5.51 
	2.74 
	1.46 
	


Note that the 5%-tile throughput loss data are aligned with figure 2(b) we submitted. From the table we can see that even for 20%-tile throughput loss, the ACIR requirement shall be more than 25 dB to meet 5% throughput loss threshold.

Observation3: Using 5%-tile user throughput loss statistic to determine DL ACIR is justified in the urban macro scenario with 300m ISD. 
Figure 6 shows the DL SINR distribution in 200m and 500m ISD urban macro scenarios. 
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Figure 6 DL SINR distribution in 200m and 500m ISD urban macro scenario
From figure 6, it can be observed that there are a large proportion of users whose receiving SINR are larger than 30dB. For 200m ISD high SINR users are more than 40%, while for 500m ISD high SINR users are 25%. At the mean time, when indoor UE ratio is 20% (we assume macro BS serving some of indoor users), the proportion of users whose SINR are lower than -10dB are less than 5%. Thus, we can obtain that urban macro BS can cover not only 200m ISD but also larger to 500m ISD. Although in UL, UE may be limited to access the network due to the lower transmission power in large ISD macro scenario. However, from the objective of Revision 5G NR SI [2]:

· Operation in licensed bands (paired and unpaired), and licensed assisted operations in unlicensed bands, including
· Survey on 60GHz regulatory landscape
· [Standalone operation in unlicensed bands is FFS]
we can find that standalone system is not the first step scope. The downlink only scenario in high frequency would be considered.  
Observation4: Urban macro BS has the capability to cover more than 300m ISD. 200m ISD(less than 70m cell radius) is too small for urban macro BS. 
5 Conclusion
In this contribution, by the analysis of the simulation results, we have the following observations.
Observation 1: Considering the coordinated deployment, ACIR requirement should be 27dB for the worst case.
Observation 2: Considering the uncoordinated deployment, ACIR requirement should be 27dB for the worst case.
Observation3: Using 5%-tile user throughput loss statistic to determine DL ACIR is justified in the urban macro scenario with 300m ISD. 

Observation4: Urban macro BS has the capability to cover more than 300m ISD. 200m ISD(less than 70m cell radius) is too small for urban macro BS. 

Based on the above observations, we have one proposal:

Proposal 1: Adopt urban macro ACIR as 27dB for DL to DL, and define urban macro BS ACLR as 40dB. 
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