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1. Introduction

In RAN4 # 88, a way forward [1] on the 2 RX exception in Rel-15 vehicle mounted UE study was approved and one of the important aspect to be studied is the link budget as stated in WF below.

· Link budget based analysis will be assumed
· Reference parameters : [4] R4-1809930, Coverage related issues for 2Rx RF requirements of vehicle mounted NR UE as exception case, Samsung
· Parameters in which values need to be changed from [4]
· Deployment Scenario
· Hand-held UE(HH)
· Vehicle mounted UE(V)
In[4], It was discussed and agreed that the impact of 2RX vehicle mounted UEs on coverage in terms of cell edge performance has to be evaluated as part of the study. Band n78 and 100MHz channel is recommend to be used.

This paper shows some link budget calculation based on the WF parameter and some observations are given.
2. Discussion
The link budget method is taken from [3] and relevant parameter from [3] also and listed below:







Table 7.10.1-2 [3]: MaxCL calculation assumptions
	UE Tx power 
	23dBm

	DL Tx power
	46dBm

	eNB receiver noise figure
	5dB

	UE receiver noise figure
	9dB -> 10dB

	Interference margin
	0dB


The UE noise figure is changed to 10 dB[5].

The antenna gain with cable loss is -4 dB [4]. The car penetration loss is 9 dB on average with standard deviation of 5 dB [2].
Table 1: Link budget for PDSCH channel 
	Deployment scenario
	Vehicle UE (2 Rx)
	Hand Held UE( 4 Rx)

	Frequency and SCS
	n78, 30kHz
	n78, 30kHz

	Channel Bandwidth(MHz)
	100 (273 PRB)
	100 (273 PRB)

	Channel 
	PDSCH 
	PDSCH 

	Transmitter
	 
	 

	(1) Tx power  (dBm)
	46
	46

	Receiver
	 
	 

	(2) Thermal noise density (dBm/Hz)
	-174
	-174

	(3) Receiver noise figure (dB)
	10[5]
	10[5]

	(4) Interference margin (dB)
	0
	0

	(5) Occupied channel bandwidth (MHz)
	100*98.3%
	100*98.3%

	(6) Effective noise power
	 
	 

	         = (2) + (3) + (4) + 10 log(5)  (dBm)
	-84.1
	-84,1

	(7) Required SINR (dB) 
	-1.5 [5]
	-3.7[5][6]

	(8) Receiver sensitivity
	 
	 

	         = (6) + (7) (dBm)
	-85.6[6]
	-87.8[6]

	(9) MaxCL 
	 
	 

	         = (1) - (8) (dB)
	131.6
	133.8

	 
	 
	 

	Antenna Array element gain (BS)
	8
	8

	# of antenna element (BS)
	64
	64

	Antenna Gain BS [dBi]
	26
	26

	Total Antenna Gain (with Cable loss) UE [dBi]
	-4
	0

	Penetration loss
	0
	-9

	Isotropic loss (dB)
	153.6
	150.8


Observation #1: Isotropic loss for 2 RX Vehicle UE is better than HH UE in the car for DL coverage perspective.
3.  Conclusion

This paper shows some link budget calculation based on the WF parameter and some observations are given:
Observation #1: Isotropic loss for 2 RX Vehicle UE is better than HH UE in the car for DL coverage perspective.
4 References
[1] 
R4-1811897, WF on Evaluation for 2 RX exception in Rel-15 vehicle mounted UE, Volkswagen AG, LG, etc 
[2] R1-165344, WF on O2I penetration for the RMa scenario, Ericsson, AT&T,etc

[3] 38.913, Study on Scenarios and Requirements for  Next Generation Access Technologies
[4] RP-182169, LS on impact of 2Rx vehicle mounted UEs on coverage

[5] R4-1714029, Sub-6 reference sensitivity, Qualcomm, Huawei
[6] 38.101-1, User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone
[7] 38.104, Base Station (BS) radio transmission and reception
3GPP


