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Introduction
In RAN1 82bis meeting, assumption on the target link budget in link level is 150 m in NLOS Urban case [1]. In this document firstly link-level performance of potential modulation and coding schemes (MCS) are provided. Then based on such simulation results MCL are calculated to test whether the link performance can satisfy the link budget. Meanwhile, the result proposed by this document is used in system simulation, and it also provides a basic reference for the simulation comparison between different companies. 
Discussion
· Link-level performance 
Based on the simulation assumption in annex, performance of potential modulation and coding schemes are illustrated in the following figures, among which fig1-fig3 show the link performance which the maximum transmission number is 1, 2 and 4 times under QPSK modulation.  Fig 4 illustrates the link performance that the maximum transmission number is 4 times under 16QAM modulation. 
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Figure 1. Link-level performance-MaxTransNum1
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Figure 2. Link-level performance-MaxTransNum2
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Figure 3. Link-level performance-MaxTransNum4
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Figure 4. Link-level performance-MaxTransNum4-16QAM
· MCL calculation
 Document [2] define the MCL used to identify coverage issues: The coupling loss is defined as the total long-term channel loss over the link between the UE antenna ports and the eNodeB antenna ports, and includes in practice antenna gains, path loss, shadowing, body loss, etc. The maximum coupling loss (MCL) is the limit value of the coupling loss at which the service can be delivered, and therefore defines the coverage of the service.  In this document, MCL is calculated as following formula and the values of corresponding parameters are defined in table 1:

Table 1. Values of parameters
	Maximum transmit power [dBm]
	23

	UE Transmit antenna gain [dBi]
	3

	UE Receive antenna gain [dBi]
	3

	Thermal noise density [dBm/Hz]
	-174

	Carrier spacing [Hz]
	15000

	Noise figure [dB]
	9



Supported by the link-level simulation, target SNRs for BLER 0.1 and evaluated MCLs are summarized in table 2-table 5.
Table 2.  QPSK modulation   MaxTransNum=1
	QPSK modulation  MaxTransNum=1

	190byte
	Coding rate
	Target SNR for BLER=0.1
	MCL(dB)

	10RB
	0.80
	10dB
	121.4473

	12RB
	0.67
	7.17dB
	123.4855

	16RB
	0.50
	4.71dB
	124.6961

	300byte
	
	
	

	16RB
	0.79
	9.6dB
	119.8061

	20RB
	0.63
	6.84dB
	121.597

	24RB
	0.53
	5.3dB
	122.3452



Table 3. QPSK modulation   MaxTransNum=2
	QPSK modulation  MaxTransNum=2

	190byte
	Coding rate
	Target SNR for BLER=0.1
	MCL[dB]

	10RB
	0.80
	1.78dB
	129.6673

	12RB
	0.67
	0.68dB
	129.9755

	16RB
	0.50
	-0.18dB
	129.5861

	300byte
	
	
	

	16RB
	0.79
	2.09dB
	127.3161

	20RB
	0.63
	1.12dB
	127.317

	24RB
	0.53
	0.29dB
	127.3552



Table 4. QPSK modulation   MaxTransNum=4
	QPSK modulation  MaxTransNum=4

	190byte
	Coding rate
	Target SNR for BLER=0.1
	MCL[dB]

	10RB
	0.80
	-2.77dB
	134.2173

	12RB
	0.67
	-3.3dB
	133.9555

	16RB
	0.50
	-4.12dB
	133.5261

	300byte
	
	
	

	16RB
	0.79
	-2.13dB
	131.5361

	20RB
	0.63
	-2.95dB
	131.387

	24RB
	0.53
	-3.52dB
	131.1652



Table 5. 16QAM modulation   MaxTransNum=4
	16QAM modulation  MaxTransNum=4

	190byte
	Coding rate
	Target SNR for BLER=0.1
	MCL [dB]

	6RB
	0.67
	2.67dB
	130.9958

	8RB
	0.50
	0.79dB
	131.6264

	300byte
	
	
	

	8RB
	0.78
	3.98dB
	128.4364

	10RB
	0.63
	2.85dB
	128.5973

	12RB
	0.52
	1.74dB
	128.9155



Document [3] suggests WINNER+ B1 Manhattan [4] grid layout used to calculate the path loss. Based on the channel modeling in document [4], when the link budget in link level is 150 m in NLOS Urban case:

As shown in figure 5, if assuming 150m comes from actually driving distance, i.e., the maximum allowed path loss is 131dBCompared with the MCLs listed in table2-table5, it is noted that there isn’t much margin to meet link budget requirement under above conditions;;

While if assuming 150m is the shadowing distance d, when, the pathloss is expected to be maximum. In this case, the maximum allowed path loss is 140 dB, none of above conditions can meet the link budget requests.


Figure 5. Sketch map of distance

Observation 1:  If assuming 150m comes from actually driving distance, i.e. d1+d2, there isn’t much margin to meet link budget requirement under above listed conditions.
Observation2: If assuming 150m is the shadowing distance d, none of above conditions can meet the link budget requirement.
Conclusion
In this contribution, link-level performance under different resource allocation are provided, and based on the simulation, we calculate relative MCLs to test whether to satisfy the link budget.
Observation 1:  If assuming 150m comes from actually driving distance, i.e. d1+d2, there isn’t much margin to meet link budget requirement under above listed conditions.
Observation2: If assuming 150m is the shadowing distance d, none of above conditions can meet the link budget requirement.
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Annex
Table6 Simulation assumption
	Bandwidth 
	10M 

	Carrier frequency
	6.0G

	Number of antenna
	1 TX and 2 RX

	Fading
	The same as it in [2]

	channel
	NLOS

	Modulation 
	QPSK ,16QAM

	Coding 
	Turbo,1/2

	TBsize
	190byte, 300byte

	Number of Occupied PRB
	6,8,10,12,16,20,24

	Relative speed
	140km/h

	Channel estimation criteria
	MMSE

	Retransmission
	on

	Retransmission combination method 
	IR

	The maximum transmission number
	1,2,4

	synchronization
	Ideal (no Synchronization error impact in the simulation)
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