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1 Background
RAN4 has started to consider more aspects of real-product implementations for the simulation analysis for spherical coverage EIRP. These aspects significantly impact the achievable EIRP results, and thus should be gathered more data for CDF calculations. In this regard, as summarized in Table 1, all contributions considered the real-product UE aspect especially on cover material on EIRP CDF discussion in RAN4 AH-1801 where RAN4 approved a way forward which has an agreement that the restrictions of real product UE should be considered to decide the spherical coverage requirement [1]
Table 1: Summary of contributions in RAN4 AH-1801 [1]
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As noted in Table 1, there was a request on the UE packaging innovation to enhance the performance. So in this paper, we would like to compare two link budgets for LTE and NR in order to find out the factors and to give a correct understanding to operators. Based on that, we also propose the way forward for the success of NR FR2 market. 
2 Discussion
In [2], a chipset vendor proposed UE vendors to minimize UE packaging loss like that is the only way for better UE performance of spherical coverage. Even though we believe no one agrees with that blame, we have tried to summarize a link budget table to compare LTE with NR FR2 to lead operators to a right understanding.
2.1 Factors of deficiency
Table 2: Simple link budget for comparison
	
	NR FR2
	LTE
	Deficiency

	
	a
	b
	c
	d (a-c)
	e (b-c)

	UE
	PA out
	dBm
	14
	14
	28
	-14
	-14

	
	PA chains
	# of chains
	4
	8
	1
	
	

	
	PA out total
	
	20.0
	23.0
	28
	
	

	
	Antenna gain
	dBi
	11.0
	14
	-5.2
	16.2
	19.2

	
	Pol. Gain
	
	3
	3
	0.0
	
	

	
	Net gain
	dBm
	34.0
	40.0
	22.8
	11.2
	17.3

	BS
	Bandwidth
	MHz
	400
	400
	20
	
	

	
	Thermal noise delta by BW
	dB
	13.0
	13.0
	0.0
	-13.0
	-13.0

	PL
	Frequency
	GHz
	30.0
	30.0
	3.0
	
	

	
	FSPL (LOS)
	dB
	-2.0
	-2.0
	18.0
	-20.0
	-20.0

	
	-21.8
	-15.8



Based on the table above, we can bring out following observations.
Observation 1: Assuming the same percentage of resource allocation with LTE for NR, the thermal noise for NR increased by 13dB
Observation 2: Free space pass loss due to the higher frequency used for NR FR2, increased about 20 dB. So, about 33 dB more gain compensation is needed to achieve the same link budget with LTE. Considering the NLOS, more gain compensation is needed.
Observation 3: Assuming there are limited numbers of chains in a mmWave RFIC, the maximum number of assignable RF chains will be 8 considering the V/H polarization. In that case, there is still about 15.8 dB deficiency which comes mostly from PA technology. 
Above assumptions are based on if all the RF signal chains are assigned to the peak direction. For a better spherical coverage, we need to divide the some portion of the available RF chains into other antenna types such as dipoles that will lead to more deficiency.
2.2 Way forward for spherical EIRP
First of all, by analyzing the observations from Table 2, it can be derived that the dramatic innovation from chipset vendor is encouraged to overcome NLOS and O2I loss rather than higher UE performance for the similar environment with LTE. Moreover, with the current PA technology and without admitting the limitation from the state of the art PA technology, no one can blame UE vendors for this deficiency and cheer for better performance on spherical EIRP.
Proposal 1: Innovation from chipset vendors is encouraged before defining spherical coverage requirements. Otherwise, current simulation results from UE vendors should be the baseline of the future spherical EIRP requirement.
[bookmark: _GoBack]In addition, it is important to start the discussion on the prototype measurement to compare with the simulation results. To make the NR spec elevated and mature, the final requirement should be based on the measurement results after the discussion. 
Proposal 2: It is important to start the discussion on the prototype measurement to compare with the simulation results for the final requirement which will be based on the prototype measurement.
3 Conclusion
In this contribution, we compare the link budgets for LTE and NR in order to find out the factors and to give a correct understanding to operators. Based on that, two proposals have been derived as below.
Proposal 1: Innovation from chipset vendors is encouraged before defining spherical coverage requirements. Otherwise, current simulation results from UE vendors should be the baseline of the future EIRP CDF requirement.
Proposal 2: It is important to start the discussion on the prototype measurement and compare to the simulation results for the final requirement which will be based on the prototype measurement.
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