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1	Introduction
[bookmark: _Hlk61608935]A work to define requirements for the 47.2 to 48.2 GHz frequency range was approved during RAN #88e [1]. Since FR2 covers up to 52.6GHz, this work will define relevant UE and BS requirements beyond band n259 [2-3]. UE RF discussions for the item started in RAN4 #96e [4], where a link budget WF captured a table to be used in the analysis of the minimum peak EIRP requirement [6]. The discussions have focused on power class 3 (PC3) thus far [6-7].

[image: ]


[bookmark: _Hlk61608991]During RAN4 #97e, companies provided proposals for the minimum peak EIRP of PC3 [7]. Based on the provided inputs, the approved WF on UE RF requirements captured two value options for further discussion in this meeting [8]. Additionally, for the spherical coverage requirements the WF encouraged companies to share their views on a 13.4dB drop from peak based on the existing FR2 trend seen in PC3 requirements. 
· min. pk. EIRP: 
· Companies are encouraged to provide a view if 16.5 dBm or 16.1 dBm can be specified or not.

[bookmark: _Hlk61610060]In this paper, we address the minimum peak EIRP and spherical coverage requirements of PC3 based on what is captured above. Additionally, since all FR2 power classes are within the scope of the WI, we provide our views on the PC1 requirements.


2	Discussion
For single-band minimum peak EIRP performance of PC3, two value options were captured for further discussion. In the upcoming section we will discuss our views on the values.

2.1	Power class 3
With priority given to PC3, discussions on the specific EIRP budget started in the last RAN4 meeting [7]. Since PC3 is the most space-limited form factor, all companies continued to use 4-elements in the derivations. Overall, both the design performance and loss parameters reflected the impact of further moving up in frequency. Compared to band n259, these impacts led to lower minimum peak EIRP proposals. Based on these proposals, two options for further discussion [8]:
· Option 1: 16.5 dBm
· Option 2: 16.1 dBm

Below we will assess the feasibility of specifying one of these options for the minimum peak EIRP requirement of n262.

2.1.1 Minimum peak EIRP
In Table 1 we analyse the EIRP budget and provide updates to our previous derivation [9]. 

Table 1. PC3 minimum peak EIRP evaluation for band n262
	Parameter
	Unit
	Freq. range
47.2 - 48.2 GHz

	Pout per element
	dBm
	10

	# of antennas in array
	
	4

	Total conducted power per polarization
	dBm
	16

	Avg. antenna element gain
	dBi
	4.0

	Antenna roll-off loss vs freq.
	dB
	-2.3

	Realized antenna array gain
	dBi
	7.7

	Polarization gain
	dB
	2.80

	Mismatch and transmission line loss including load pull
	dB
	-3.4

	Beam forming loss (phase shifter and amplitude error)
	dB
	-0.5

	Finite beam table
	dB
	-0.25

	Beam forming loss (one beam table fits all)
	dB
	-0.25

	Form-factor integration losses
	dB
	-5.7

	Total implementation loss
	dB
	-10.1

	Peak EIRP (Minimum)
	dBm
	16.4



Our derivation yields a minimum peak EIRP of 16.4 dBm, which is close to the two options captured in the WF. From our perspective, both options are reasonable. Lastly, if we recalculate the options based on our revised minimum peak EIRP value, the updated options would be:
· Option 1: 16.4 dBm
· Option 2: 16.0 dBm

Given this minor change, and considering the previous proposals discussed in the last meeting, we prefer to use 16.1 dBm for the single-band minimum peak EIRP requirement of PC3. However, we ok to further discuss if needed.

Observation 1: Our derived PC3 minimum peak EIRP value for band n262 is 16.4 dBm, which is close to the two options captured in last meeting’s WF.

Proposal 1: From the options captured in RAN4 #97e, define the PC3 single-band minimum peak EIRP requirement of band n262 as 16.1 dBm.

2.1.2 EIRP spherical coverage
Lastly for PC3, the WF encouraged companies to share their views on the single-band spherical coverage requirement. Specifically, whether extrapolation from the existing FR2 definitions can be used to specify the requirement. This implies using a 13.4 dB drop from peak for 50th %-ile point [8]. This would mean the drop for n262 is 0.5 dB worse than n259 (12.9 dB). Since we expect the spherical coverage performance to be somewhat worse at this higher frequency, it is reasonable to specify the requirement this way. If needed, we are ok to further discuss.

Observation 2: Considering the previously defined PC3 spherical coverage requirements, it is reasonable to use 13.4 dB drop from peak for the spherical coverage requirement of n262 (both EIRP and EIS).


2.1	Power class 1
Besides PC3, other power classes are within the scope of the WI [1]. Thus we provide details for the EIRP budget of PC1. Compared to PC3, PC1 has a larger form-factor which allows room for more antenna elements. Furthermore, the integration losses are somewhat reduced because of the larger size. In the next section, we will go over the EIRP budget.

2.1.1 Minimum peak EIRP
Table 2 details the single-band minimum peak EIRP evaluation of power class 1. As mentioned in the preceding text, the main differences compared to PC3 are the increase of antenna elements and lower integration losses.

Table 2. PC1 minimum peak EIRP evaluation for band n262
	Parameter
	Unit
	Freq. range
47.2 - 48.2 GHz

	Pout per element
	dBm
	10

	# of antennas in array
	
	16

	Total conducted power per polarization
	dBm
	22

	Avg. antenna element gain
	dBi
	4.0

	Antenna roll-off loss vs freq.
	dB
	-2.3

	Realized antenna array gain
	dBi
	13.7

	Polarization gain
	dB
	2.80

	Mismatch and transmission line loss including load pull
	dB
	-3.4

	Beam forming loss (phase shifter and amplitude error)
	dB
	-0.5

	Finite beam table
	dB
	-0.25

	Beam forming loss (one beam table fits all)
	dB
	-0.25

	Form-factor integration losses
	dB
	-4.6

	Total implementation loss
	dB
	-9.0

	Peak EIRP (Minimum)
	dBm
	29.5




Proposal 2: Define the PC1 minimum peak EIRP requirement of band n262 as 29.5 dBm.

2.1.2 Spherical coverage
To be consistent with the single percentile point assigned per power class, the spherical coverage for PC1 should be defined using the 85th percentile point (both EIRP and EIS). If we examine the defined spherical coverage requirements of PC1, we can observe that for both 28GHz and 39GHz bands the requirements have an 8 dB drop from peak. While we can reuse this 8 dB drop for band n262, given the increase in frequency (8GHz above band n260), it may be best to discuss whether we need to increase the drop from peak.

Proposal 3: Use 85th percentile point for all PC1 spherical coverage requirements of band n262.

Observation 3: Given the increase in frequency band n262 represents, we should discuss whether we can reuse the 8 dB drop from peak used in other FR2 bands for PC1 spherical coverage, or if the drop needs to be increased.

3	Conclusions
In this paper we provided our views on the PC3 requirements for band n262 and derived the minimum peak EIRP value for PC1. The following observations and proposals have been made:

PC3 requirements: 
Observation 1: Our derived PC3 minimum peak EIRP value for band n262 is 16.4 dBm, which is close to the two options captured in last meeting’s WF.

Proposal 1: From the options captured in RAN4 #97e, define the PC3 single-band minimum peak EIRP requirement of band n262 as 16.1 dBm.

Observation 2: Considering the previously defined PC3 spherical coverage requirements, it is reasonable to use 13.4 dB drop from peak for the spherical coverage requirement of n262 (both EIRP and EIS).

PC1 requirements:
Proposal 2: Define the PC1 minimum peak EIRP requirement of band n262 as 29.5 dBm.

Proposal 3: Use 85th percentile point for all PC1 spherical coverage requirements of band n262.

[bookmark: _GoBack]Observation 3: Given the increase in frequency band n262 represents, we should discuss whether we can reuse the 8 dB drop from peak used in other FR2 bands for PC1 spherical coverage, or if the drop needs to be increased.

4	References
[1] [bookmark: _Hlk61609798]RP-201232, “New WID: introduction of NR 47 GHz band,” T-Mobile USA, Dish Network, RAN #88e, June 2020
[2] 3GPP TS38.101-2, version 16.6.0, January 2021
[3] 3GPP TS38.104, version 16.6.0, January 2021
[4] [bookmark: _Hlk61609817]R4-2011873, “Email discussion summary for [96e][135] NR_47GHz_Band,” Nokia, RAN4 #96e, August 2020
[5] R4-2011817, “WF on link budget parameters for Tx/Rx of n262,” Huawei, HiSilicon, Apple, RAN4 #96e, August 2020
[6] R4-2011818, “WF on UE RF requirement for 47 GHz band,” Qualcomm, RAN4 #96e, August 2020
[7] [bookmark: _Hlk61609894]R4-2016971, “Email discussion summary for [97e][130] NR_47GHz_Band,” Nokia, RAN4 #97e, November 2020
[8] R4-2016879, “WF on UE RF requirement of n262,” Qualcomm, Nokia, Sony, RAN4 #97e, November 2020
[9] R4-2015888, “PC3 minimum peak EIRP and EIS requirements for band n262,” Intel, RAN4 #97e, November 2020


1/4
image1.png
Peak E

Refsen

IRP

Parameter Unit [Nominal value [Contribution to tolerance
Frequency range lGhz 47.2-48.2 GHz
Pout per element dBm

# of antennas in an array

Total conducted power per polarization dBm

lvg antenna element gain B

Antenna rolloff loss versus frequency B

Realized antenna array gain B

Polarization gain B

Mismatch and transmission line loss including

load pull g8

Beam forming loss (phase shifter and bs

amplitude error)

Finite beam table B

Beam forming loss (one beam table fits all)  (dB

FForm factor integration losses s

[Total implementation loss (nominal) B

Total implementation loss (worst case) B

Peak EIRP (Nominal) dBm

Tolerance (+/-) s

Peak EIRP (Minimum) dBm

Peak EIRP (Maximum) dBm

S

PParameter Unit Value
Band number n262
Frequency range GHz 47.2-48.2GHz
Modulation apsk
NR requirement dB -1dB.
Bandwidth MHz

[Thermal noise dBm/Hz

INoise Figure B

INumber of antenna in an array

larray gain B

[Element gain dBi

Diversity gain dB

lantenna gain roll-off over frequency B

Beamforming loss B

[Total insertion loss B

IREFSENS dBm





