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In this paper, we provide our view on Tx RF requirements for FR2-2. 
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In last RAN4 meeting, some WFs were made for NR_ext_to_71GHz. We would like to discuss on power class antenna size assumption and Pout per PA for minimum peak EIRP based on WF [1].
WF : R4-2114989 [1]
	Agreements :  
· Issue 1-1.1: Power class framework 
· Reuse the framework of power class naming in FR2-1 (i.e., PC1 ~ PC5) same in FR2-2 unless there is issue and specify the corresponding MOP requirements (i.e., minimum peak EIRP, EIRP spherical coverage, maximum TRP and maximum peak EIRP) for the band to be defined in FR2-2
· Power class refers to MOP requirements for FR2-1. They are min peak EIRP, max peak EIRP, TRP, and spherical coverage. Adopt the wording in the tentative agreement.
· REFSENS requirements can be defined for different power classes
· FFS on the concrete requirements for each power class for different operating bands.
· Retain the FR2-2 device types the same as those for FR2-1 in terms of power class
· Issue 1-1.2: Power class maximum output power parameters directivity
· Focus primarily on antenna element numbers as they are related to directivity. Consider the possibility of use directivity as a factor in developing the spec as an alternative if it appears to be a more efficient way to come to a requirements agreement.
· Issues 1-1.4 and 5: Power class antenna size assumption and Handheld UE minimum peak EIRP
· Have further analysis on the UE EIPR requirements taking both antenna element number and PA performance
· Include multiple antenna element numbers
· Practical form factor should be considered in the analysis
· Issue 1-1.5.2: Handheld UE maximum output power limits (TRP and max EIRP)
· Discuss RAN4 requirements considering the following regulatory requirements
· maximum peak EIRP requirement 43 dBm
· maximum average EIRP requirement 40 dBm
· maximum TRP 27dBm
· 27dBm is conductive power defined in US
· Other regional regulatory requirements are not precluded
· Issue 1-1.5.3: Handheld UE CDF of coverage, i.e., spherical coverage
· Check if the parameters in R4-1801202 could be reused for evaluation of CDF of coverage
· Issue 1-1.6.1: Fixed UE minimum peak EIRP
· To determine the fixed UE minimum peak EIRP, a way forward is needed to capture all the parameters for further evaluation.
· Issue 1-1.7: Vehicular UE minimum peak EIRP
· Follow the same steps as handheld UE 
· Issue 1-1.8: FCC conducted power limit
· further discuss next meeting
· Issue 1-3/5/6: SEM, Spectral Utilization, Maximum modulation order
· further discuss next meeting
· Issue 1-7.1: 480 and 960 kHz ON/OFF OFF/ON transient period
· Reuse FR2-1 5usec for all ON/OFF and OFF/ON for 480KHz and 960KHz SCS.
· Issue 1-7.2: 480 and 960 SCS ON/ON transient period
· further discuss next meeting
· Issue 1-10.1: Baseline for RX requirements
· further discuss next meeting
· Issue 1-10.2: Peak EIS
· Handle peak EIS in future meetings. For one reason array sizes have not been settled, No further discussion this meeting. 
· Issue 1-11.1: TX/RX beam switching time for 480 and 960 SCS
· 60 GHz UE requires 7.015 µsec for TX/RX beam switching for all SCS
· Issue 1-11.2: Beam direction only switching time
· further discuss next meeting 
· Issue 1-11.3: Minimum duration between beam switches. Beam switches can be direction only or TX/RX switches
· Do not specify in TS
· Further discuss option 1 and option 3 next meeting
· Option 1: Agree to inform RAN1 4.5 usec is the minimum for FR2-2. Do not specify in RAN4 TS.
· Option 3: No need to inform RAN1 or specify in RAN4 TS.




For handheld UE, RAN4 agreed that further analysis on the UE EIRP requirements is needed taking both antenna element number and PA performance into account.
For vehicular UE, RAN4 agreed to follow the same steps as those used in handheld UE. 

Table 2.1 and Table 2.2 summarize the assumed antenna element number and Pout per PA for UE types in FR2-1 to get some idea for FR2-2.
Table 2.1 Number of antennas in array assumed in existing specification 
	Power Class 
	UE types
	Number of antennas in array 

	1
	Fixed wireless access (FWA) UE
	16 (R4-1801787)

	2
	Vehicular UE
	8 (R4-1808100)

	3
	Handheld UE
	4 (R4-1801786)

	4
	High power non-handheld UE
	16 (R4-1808110)

	5
	Fixed wireless access (FWA) UE
	8,16(R4-2008921)



Table 2.2 Pout per PA assumed in FR2-1 
	Power Class 
	UE types
	Pout per PA in FR2-1(dBm)

	
	
	28GHz
	39GHz
	47GHz

	1
	Fixed wireless access (FWA) UE
	14
	14
	8~11

	2
	Vehicular UE
	12~13
	
	8~11

	3
	Handheld UE
	12~14
	10.5~14
	8~11

	4
	High power non-handheld UE
	10~13
	10~13
	8~11

	5
	Fixed wireless access (FWA) UE
	10.5~12.5
	10.5~12.5
	



In OTA test, the antenna element number of 8 was considered for handheld UE in FR2-1.
From Table 2.1, Table 2.2 and OTA test, we can see that the assumed antenna element number of vehicular UE is equal to or 2 times that of handheld UE in FR2-1, and the assumed Pout per PA of vehicular UE is equal to that of handheld UE in FR2-1. 

For FR2-2, in the last meeting, some companies provided initial link budget for handheld UE. Table 2.3 summarizes the assumed antenna element number and Pout per PA in the link budget. 
Table 2.3 Antenna element number and Pout per PA for handheld UE in FR2-2 
	Company
	Antenna element number
	Pout per PA(dBm)

	A
	4/8/16
	7

	B
	4/8/16
	5

	C
	4/8
	5

	D
	2/4/8/16
	8

	E
	16
	-3.5(for QPSK)



From Table 2.3, we suggest to consider the antenna element number of 8 and/or 16, and the Pout per PA from 5dBm to 8dBm for the analysis on the FR2-2 handheld UE EIPR requirements. 
For FR2-2 vehicular UE, taking the procedure used in FR2-1 into account, we suggest to consider the same antenna element number of FR2-2 handheld UE, and same Pout per PA of FR2-2 handheld UE.

Proposal 1: Consider antenna element number of 8 and/or 16 for analysis on the FR2-2 handheld UE EIPR requirements.
Proposal 2: Consider Pout per PA from 5dBm to 8dBm for analysis on the FR2-2 handheld UE EIPR requirements.
Proposal 3: Consider same assumption on antenna element number and Pout per PA of handheld UE when evaluating the vehicular UE EIPR requirements in FR2-2 as a baseline. 2 times larger antenna number than that of FR2-2 handheld UE should not be precluded with larger form factor.
Conclusion
In this contribution, we provided our views on assumption of power class antenna size and Pout per PA for FR2-2 handheld UE and vehicular UE.
Proposal 1: Consider antenna element number of 8 and/or 16 for analysis on the FR2-2 handheld UE EIPR requirements.
Proposal 2: Consider Pout per PA from 5dBm to 8dBm for analysis on the FR2-2 handheld UE EIPR requirements.
Proposal 3: Consider same assumption on antenna element number and Pout per PA of handheld UE when evaluating the vehicular UE EIPR requirements in FR2-2 as a baseline. 2 times larger antenna number than that of FR2-2 handheld UE should not be precluded with larger form factor.
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