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1	Introduction
This paper discusses UE Tx maintenance aspects for FR2-2. The first section addresses UE power class content.
2	Discussion
2.1	UE power class content
FR2-2 follows the same UE power class framework defined for FR2-1 [1]. Each power class consists of two performance parameters defined per-band by RAN4 (minimum peak EIRP and EIRP spherical coverage) along with applicable regulatory-defined limits. The table maximum power limits table for PC3 was expanded to include a column for power density and a column to capture relevant notes [2].
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]

27
40 (NOTE1)
23
Applies when “NS_204” is indicated in the cell

NOTE 1: it is max average EIRP


Maximum TRP update
For band n263, the max TRP captured in the above table considered the 27 dBm maximum power at antenna port(s) in the ETSI EN 303 753 draft and the 500 mW conducted output power limit specified in the FCC [3-5]. Since the FCC limit is conducted, we suggested discussing whether a clarifying note was needed in [6]. However, in reviewing the latest ETSI EN 303 753 draft (v0.0.8), we found that the limits had been updated as follow [7]:
 Table 2: RF output power limit
Maximum power level EIRP
Maximum power level TRP
Additional conditions
40 dBm
25 dBm

55 dBm
25 dBm
Only fixed outdoor installations with ≥ 30 dB transmit directivity




Considering the latest edits, we suggest changing the max TRP for PC3 to 25 dBm. Additionally, 25 dBm max TRP can be introduced to Table 6.2.1.1-2 for PC1.

Proposal 1: Update the max TRP for band n263 in Table 6.2.1.3-2 to 25 dBm.

Power limits for PC1
Band n263 is currently missing from the maximum output power limits table of PC1 (Table 6.2.1.1-2), therefore we should address its max TRP and max EIRP. As stated in the preceding section, the 25 dBm max TRP limit can be introduced for fixed devices in FR2-2.

Proposal 2: Introduce band n263 to the maximum output power limits table of PC1 (Table 6.2.1.1-2) and capture the max TRP as 25 dBm.

To assess the max EIRP regulatory limit for PC1, we once again reviewed the FCC rules [4], latest ETSI harmonized standards [7,8] and TR 38.805 [9]. Table 1 summarizes our findings. 

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



The FCC limits are 43 dBm for max peak EIRP and 40 dBm for max average EIRP. The max average EIRP for ETSI depends on the antenna gain [8]. For 13 dBi ≤ GAnt < 30 dBi, where most of our design antenna gains are expected to be, the max average EIRP is 40 dBm. 

Observation 1: The FCC limits for fixed devices are 43 dBm for max peak EIRP and 40 dBm for max average EIRP. For 13 dBi ≤ GAnt < 30 dBi, the max average EIRP limit for ETSI is also 40 dBm.

For fixed transmitters located outdoors, both the FCC and ETSI list separate limits, which depend on the antenna gain. As shown in Table 1, the FCC max peak EIRP and max average EIRP values depend on the antenna gain and how it compares to 51 dBi. It is worth noting that while the equation reduces the transmit power based on the antenna gain, the power levels are not required to be reduced below 40 dBm max average EIRP and 43 dBm max peak EIRP [4].  

For ETSI, if the antenna gain is ≥ 30 dBi, the max mean EIRP is 55 dBm. But, as noted in Observation 1, if the antenna gain is below 30 dBi (13 dBi ≤ GAnt < 30 dBi), the max average EIRP is again 40 dBm. Thus, the general max average EIRP values are aligned. This means we can follow the approach used for PC3 and capture the max average EIRP value for PC1, along with a note stating this is a max average EIRP value. For further clarity, we may consider detailing the antenna gain conditions and outdoor limits in a separate note.

Proposal 3: For fixed devices in FR2-2, capture the regulatory parameter maximum average EIRP = 40 dBm and add a note stating it is an average EIRP instead of a peak EIRP. Whether a separate note detailing the antenna gain/outdoor conditions is necessary can be further discussed.

2.2	RAN 97e discussion
[bookmark: _Hlk115352837]During RAN #97e, a flag was raised regarding the beam-direction switching time value assumption for FR2-2 and improved ON/ON transient period capability. Since there were no conclusive agreements in our last RAN4 meeting, and there was no way forward for UE RF, clarification on the status of these topics was requested. To this end, further details were provided and included in the status report [10]. The added content is captured below for informational purposes.
Beam-direction switching time
· For Rel-17, no agreement was made on the FR2-2 specific beam-direction switching time value.

Improved ON/ON transient period
· For Rel-17, no agreement was made to have an enhanced FR2-2 specific ON/ON transient period capability. Consequently, the current FR2 ON/ON transient period (5µs) also applies to FR2-2.




[bookmark: _Hlk115355852]Observation 2: The following content was added to the work item’s status report [10] during RAN #97e:
· Beam-direction switching time
· For Rel-17, no agreement was made on the FR2-2 specific beam-direction switching time value.
· Improved ON/ON transient period
· For Rel-17, no agreement was made to have an enhanced FR2-2 specific ON/ON transient period capability. Consequently, the current FR2 ON/ON transient period (5µs) also applies to FR2-2.

3	Conclusions
In this contribution we addressed several UE RF maintenance items for FR2-2. The following observations and proposals were made:

Maximum TRP for PC3
Proposal 1: Update the max TRP for band n263 in Table 6.2.1.3-2 to 25 dBm.

Maximum power limits for PC1
Proposal 2: Introduce band n263 to the maximum output power limits table of PC1 (Table 6.2.1.1-2) and capture the max TRP as 25 dBm.

Observation 1: The FCC limits for fixed devices are 43 dBm for max peak EIRP and 40 dBm for max average EIRP. For 13 dBi ≤ GAnt < 30 dBi, the max average EIRP limit for ETSI is also 40 dBm.

Proposal 3: For fixed devices in FR2-2, capture the regulatory parameter maximum average EIRP = 40 dBm and add a note stating it is an average EIRP instead of a peak EIRP. Whether a separate note detailing the antenna gain/outdoor conditions is necessary can be further discussed.

RAN #97e discussion
Observation 2: The following content was added to the work item’s status report [RP-222655] during RAN #97e:
· Beam-direction switching time
· For Rel-17, no agreement was made on the FR2-2 specific beam-direction switching time value.
· Improved ON/ON transient period
· For Rel-17, no agreement was made to have an enhanced FR2-2 specific ON/ON transient period capability. Consequently, the current FR2 ON/ON transient period (5µs) also applies to FR2-2.
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