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1	Introduction
[bookmark: _Hlk127267592]This paper addresses power class aspects for FR2-2 as part of the UE RF maintenance of the NR extension to 71GHz work item. In the upcoming section we cover the remaining open issues to conclude power class definition in FR2-2.
2	Discussion
2.1	Power class content in FR2-2
FR2-2 uses the same UE power class framework defined for FR2-1, where each power class consists of two performance parameters (minimum peak EIRP and EIRP spherical coverage) along with its corresponding regulatory-defined max allowed power [1]. However, there are additional stipulations and regional limits to consider in FR2-2, including outdoor vs indoor operation for fixed devices, antenna gain, and a PSD limit in some regions. The table below summarizes some of these aspects [2].

Table 1. Summary of maximum EIRP regulatory limits
	
	UE type
	Max average EIRP
	Max peak EIRP

	
	Fixed - FCC
	40 dBm
	43 dBm

	
	Fixed - ETSI
	27 dBm + GAnt, for GAnt < 13 dBi
40 dBm, for 13 dBi ≤ GAnt < 30 dBi
	

	Transmitters
located outdoors
	Fixed - ETSI
	55 dBm, for 30 dBi ≤ GAnt
	

	
	Fixed P2P - FCC
	82 dBm for GAnt > 51 dBi
82 - 2*(51 – GAnt) for GAnt ≤ 51 dBi
	85 dBm for GAnt > 51 dBi
85 - 2*(51 - GAnt) for GAnt ≤ 51 dBi



Network signalling
To ensure applicable regulations are covered, the use of a network signalling value to indicate relevant regulatory limits of existing FR2-2 power classes was agreed in RAN4 #103e [3].
Agreement: 
· For the FR2-2 existing power classes, the upper limit of the power class for a UE form factor should be indicated by an NS value indicating the maximum output power applicable along with other requirements applicable in the local regulation
· No additional performance verification is needed in 3GPP for the other requirements, which are not specified in 3GPP and applicable in the local regulation. 
Agreement: The regulation about TRP and maximum EIPR needs be captured by using NS value.



Based on previous RAN4 discussions [4], the intention behind using this approach in FR2-2 power classes is to capture a relaxed limit as baseline and use the NS value to indicate when additional regulations, conditions or stricter limits apply. For PC3, the maximum output power limits table has already been modified to include a column for maximum power spectral density, per EU regulations [5,6]. Notes indicating the NS value were also added to the table.

Table 6.2.1.3-2: UE maximum output power limits for power class 3
[bookmark: _Hlk515357814]Operating band
Max TRP (dBm)
Max EIRP (dBm)
Max EIRP
(dBm/MHz)
Notes
n257
23
43


n258
23
43


n259
23
43


n260
23
43


n261
23
43


n262
23
43


n263
FFS
FFS

[Default for NS_200]

2725
40 (NOTE1)
23
Applies when “NS_204” is indicated in the cell

NOTE 1: it is max average EIRP



While limits for NS_204 have been added to the table above, the values for NS_200 remain FFS. Back when the table was updated, more clarity was needed before agreeing on what numbers to capture for NS_200. A potential option to consider is using 25 dBm for max TRP and 43 dBm for max EIRP (previous agreements). 

Additional requirements
NS_204 has additional spurious emissions requirements that have not been defined; further clarification of its status is needed [7]. It is also worth noting that a table for additional output power spectral density (NS_2XX) was previously endorsed during RAN4 #103e but has not been incorporated into the specs [8]. Because of this, and since it defines a condition for fixed devices outdoors to have a higher output power spectral density and we have not addressed whether PC1 needs an NS value, we recommend further discussing NS_2XX.

[bookmark: _Toc21340911][bookmark: _Toc29805358][bookmark: _Toc36456567][bookmark: _Toc36469665][bookmark: _Toc37254074][bookmark: _Toc37322931][bookmark: _Toc37324337][bookmark: _Toc45889860][bookmark: _Toc52196521][bookmark: _Toc52197501][bookmark: _Toc53173224][bookmark: _Toc53173593][bookmark: _Toc61119593][bookmark: _Toc61119975][bookmark: _Toc67926037][bookmark: _Toc75273675][bookmark: _Toc76510575][bookmark: _Toc83129732][bookmark: _Toc90591264][bookmark: _Toc98864299][bookmark: _Toc99733548]6.2.1.8.1	Additional output power spectral density requirements for NS_2XX
When "NS_2XX" is indicated in the cell, the output power spectral density shall not exceed the highest power spectral density level (EIRP0) specified in Table 6.2.1.8.1-1.
Table 6.2.1.8.1-1: Additional requirements (NS_2XX)
Condition
Maximum EIRP0
fixed outdoor installations with  30 dBi transmit antenna gain
38 dBm/MHz
otherwise
23 dBm/MHz 





Observation 1: PC3 output power limits for NS_200 and additional spurious emissions requirements for NS_204 are currently undefined. Further discussion is needed to conclude these.

Observation 2: Additional output power spectral density requirements for NS_2XX include a condition for fixed devices outdoors to have a higher output power spectral density. Since we have not addressed whether PC1 needs an NS value, we recommend further discussing NS_2XX.

Remaining issues
Finally, we should discuss whether the maximum power limits table for PC1 needs to be updated to follow the same approach used for PC3. While the numbers agreed numbers for PC1 (below) are aligned with the PC3 values for NS_204, fixed devices have additional conditions we may want to have an NS value for (see Table 1).
Table 6.2.1.1-2: UE maximum output power limits for power class 1
Operating band
Max TRP (dBm)
Max EIRP (dBm)
n257
35
55
n258
35
55
n260
35
55
n261
35
55
n262
35
55
n263
25
401
NOTE 1: This is Max average EIRP




Observation 3: Applicable power limits for fixed devices in FR2-2 depend on the antenna gain and location. Like power class 3, there is a max PSD (also dependent on location and antenna gain). 

Proposal 1: RAN4 should aim to further discuss and finalize the following points regarding FR2-2 power classes:
· What values to capture in the PC3 maximum output power limits table for NS_200 (consider 25dBm TRP and 43 dBm EIRP as an option)
· Additional spurious emissions requirements for NS_204
· Additional output power spectral density requirements for NS_2XX and its applicability
· Whether additional considerations are needed for PC1 (separate NS value) and if the format of its power limits table should be modified
· Consider PC2 in this discussion as well


3	Conclusions
In this paper we covered maintenance aspects related to power classes in FR2-2. The following observations and proposal were made:

Observation 1: PC3 output power limits for NS_200 and additional spurious emissions requirements for NS_204 are currently undefined. Further discussion is needed to conclude these.

Observation 2: Additional output power spectral density requirements for NS_2XX include a condition for fixed devices outdoors to have a higher output power spectral density. Since we have not addressed whether PC1 needs an NS value, we recommend further discussing NS_2XX.
 
Observation 3: Applicable power limits for fixed devices in FR2-2 depend on the antenna gain and location. Like power class 3, there is a max PSD (also dependent on location and antenna gain). 

Proposal 1: RAN4 should aim to further discuss and finalize the following points regarding FR2-2 power classes:
· What values to capture in the PC3 maximum output power limits table for NS_200 (consider 25dBm TRP and 43 dBm EIRP as an option)
· Additional spurious emissions requirements for NS_204
· Additional output power spectral density requirements for NS_2XX and its applicability
· Whether additional considerations are needed for PC1 (separate NS value) and if the format of its power limits table should be modified
· Consider PC2 in this discussion as well
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