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1 Introduction
In RAN4 #88Bis, RAN4 extensively discussed about coverage analysis on 2 Rx vehicle and WF including link budget related parameters was approved[1]. Also, RAN4 received reply LS about typical vehicle mounted antenna gain from 5GAA. 

In this contribution, we provide views for UE coverage from updated link budget analysis based on WF. 
2 Discussion 
To identify cell coverage, we tried to use similar MCL(Maximum Coupling Loss) methodology for link budget analysis based on [2]. For sensitivity values, we used n7/n41 REFSENS requirements for 100 MHz defined in TS38.101-1 and 38.104 based on incoming LS [3] to support larger than 30 Mbps DL T-put. Using REFSENS values means that UE can achieve up to 34.064 Mbps of DL T-put at cell edge if 100 MHz CBW is used based on used FRC in [4]. In Table 1, we provide our link budget analysis for DL side.

	Table 1. MCL Analysis for n7/n41 (20MHz CBW)

　
	4Rx HHUE
(Outdoor)
	4Rx HHUE
(Passenger Holding)
	4Rx HHUE
(Dash board)
	2Rx VUE

	UE Antenna Configuration
	4Rx/2Tx
	4Rx/2Tx
	4Rx/2Tx
	2Rx/2Tx

	BS Antanna Gain [dB]
	18
	18
	18
	18

	UE
Antanna
Gain
	Antenna Gain1 [dB]
	-7.5
	-7.5
	-4.5
	-3

	
	Penetration Loss2 [dB]
	0
	9
	9
	0

	
	Total [dB]
	-7.5
	-16.5
	-13.5
	-3

	Fading Margin [dB]
	9
	9
	9
	9

	Interference Margin [dB]
	3
	3
	3
	3

	DL
	BS Tx Power [dBm]
	46
	46
	46
	46

	
	UE REFSENS3 [dBm]
	-87.4
	-87.4
	-87.4
	-84.7

	
	MCLDL [dB]
	131.9
	122.9
	125.9
	133.7

	Note 2. UE Antenna Gain including cable & body loss is based on [13].
Note 3. O2I car penetration loss is based on TR38.901 7.4.3.2
Note 4. 4 Rx REFSENS = 2 Rx REFSENS (TS38.101-1 Table 7.3.2-1) + ΔRIB,4R (TS38.101-1 Table 7.3.2-2)


Based on MCL from link budget results, we can see followings;

Observation 1. 2 Rx VUE can provide larger MCL value than 4 Rx HH UE.
To give insight for cell coverage, we tried to evaluate actual cell coverage from Table 1 results based on pathloss model defined in TR38.901 [5]. In Figure 1, our evaluation results for n41 are presented with relative cell coverage ratio which is normalized with 4Rx HHUE at outdoor.
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Figure 1. Evaluated n41 cell coverage based on pathloss model in TR38.901
From Figure 1, we can see that 2 Rx VUE can provide more than 11~23% of coverage gain than 4 Rx HHUE at outdoor considering typical pathloss model in TR38.901 at 2.6 GHz.

Observation 2. 2 Rx VUE can provide at least 11% larger cell coverage than 4 Rx HH UE.

3 Conclusion
In this paper, we provide our views on coverage issue based on link budget analysis. Our observations are as follows;

Observation 1. 2 Rx VUE can provide larger MCL value than 4 Rx HH UE.
Observation 2. 2 Rx VUE can provide at least 11% larger cell coverage than 4 Rx HH UE.

Based on all of our analysis, we think that no coverage issue is foreseen when 2 Rx Vehicle UE is introduced exceptionally on 4 Rx mandated bands.
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