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Introduction

In last RAN4 e-meeting, a CR for the clarifications on transmitter power for FR2 Rx requirements was raised due to the reason that the transmitter output power is not clearly defined for Rx maximum input power level and undefined for adjacent channel selectivity (ACS) and in-band blocking requirements [1]. As there was no consensus on the proposed changes, the CR was not pursued by the end of the meeting. In this contribution, we intend to follow up the discussions on this CR and provide more clarifications on why the proposed changes are not fully aligned with the definitions in FR1 and E-UTRA. To facilitate the closure of the incomplete specifications for ACS and in-band blocking transmitter output power, we also list a few options for defining the transmitter output power for FR2 Rx requirements for consideration.                                                      
                
Discussion

Table 2-1 summarizes the transmitter output power settings for UE Rx requirements for E-UTRA, NR FR1 and NR FR2 captured from the latest technical specifications [2-4].

	 
	E-UTRA
	NR FR1
	NR FR2

	REFSENS
	PUMAX
	PUMAX
	PUMAX

	Maximum Input Level
	PCMAX_L – 4 dB
	PCMAX_L – 4 dB
	PUMAX_L – 4 dB

	ACS case 1
	PCMAX_L – 4 dB
	PCMAX_L – 4 dB
	Undefined

	ACS case 2
	PCMAX_L – 24 dB
	PCMAX_L – 24 dB
	Undefined

	In-band Blocking
	PCMAX_L – 4 dB
	PCMAX_L – 4 dB
	Undefined

	Out-of-band Blocking
	PCMAX_L – 4 dB
	PCMAX_L – 4 dB
	N/A

	Narrow Band Blocking
	PCMAX_L – 4 dB
	PCMAX_L – 4 dB
	N/A

	Wide Band Intermodulation
	PCMAX_L – 4 dB
	PCMAX_L – 4 dB
	N/A



Table 2-1 Transmitter output power settings for Rx requirements in E-UTRA, NR FR1, and NR FR2

In last RAN4 e-meeting, CR R4-2000749 [1] proposed to use PUMAX – 4 dB as the transmitter output power for FR2 Rx Maximum Input Level, ACS case1, ACS case 2, and In-band Blocking, instead of using the lower limit of PUMAX (PUMAX_L) as the reference for these Rx requirements as has been applied for E-UTRA and NR FR1. The reason that PUMAX was chosen as the transmitter output power reference instead of PUMAX_L in the aforementioned CR [1] is summarized as below,

1. PUMAX has been commonly defined as the transmitter output power for REFSENS requirements for E-UTRA, NR FR1 and NR FR2. It is not a single fixed power level which however can be easily configured by sending continuously uplink power control “up” commands till UE’s output power saturates.

2. PCMAX_L or PUMAX_L in FR2 is a fixed transmitter output power level which is configured by sending uplink power control commands (can be up or down) with less than or equal to 1dB step size to ensure that the UE output power is within (+0, -3.4) dB of the target level.

3. PUMAX_L is defined as                  
PPowerclass – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)}

where ΔMBP,n is not clearly specified in the spec. but would be declared by UE.

4. FR2 only supports TDD operation where Tx output power level should not affect Rx performance provided the UL power is sufficient for tester to decode the signals. Therefore, the accuracy of the transmitter absolute power level is not that critical. 

5. Transmitter power level relative to PUMAX is expected to be easier to configure as compared to PUMAX_L.

On the other hand, the reason that the transmitter power level for ACS case 2 was proposed as 4dB below PUMAX instead of 24dB lower in the aforementioned CR [1] is also explained below,

1. It is quite logical to scale the transmitter output power level with the wanted DL signal level to mimic the field operation as has been specified between ACS case 1 and ACS case 2 in E-UTRA and NR FR1.

2. However, the principle of scaling transmitter output power level with wanted DL signal level does not seem to apply for maximum input power level requirement where the transmitter output power has been specified as 4dB below PCMAX_L.

3. In FR2, due to large free space path loss, it is better not to set the UL power level at 24 dB below PUMAX to ensure the UL signal can be reliably received and demodulated by the tester.     

[bookmark: _GoBack]Though having provided the above assessment to support the proposed changes in the aforementioned CR [1], we are also open for other settings as summarized in Table 2-2 where some are more aligned with the definition in E-UTRA and NR FR1 to facilitate the closure of the incomplete specifications for ACS and in-band blocking transmitter output power in FR2.

	 
	Option 1
	Option 2
	Option 3
	Option 4

	REFSENS
	PUMAX
	PUMAX
	PUMAX
	PUMAX

	Maximum Input Level
	PUMAX – 4 dB
	PUMAX_L – 4 dB
	PUMAX – 4 dB
	PUMAX_L – 4 dB

	ACS case 1
	PUMAX – 4 dB
	PUMAX_L – 4 dB
	PUMAX – 4 dB
	PUMAX_L – 4 dB

	ACS case 2
	PUMAX – 4 dB
	PUMAX_L – 4 dB
	PUMAX – 24 dB
	PUMAX_L – 24 dB

	In-band Blocking
	PUMAX – 4 dB
	PUMAX_L – 4 dB
	PUMAX – 4 dB
	PUMAX_L – 4 dB


            
Table 2-2 Proposed options for transmitter output power settings for Rx requirements in FR2

Proposal: RAN4 to agree on one of the options in Table 2-2 as the transmitter output power settings for Rx requirements in FR2. 
 
Conclusion

In this contribution, we provide the clarifications on the transmitter power settings for FR2 Rx requirements and propose a few options for consideration.       
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