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1. Introduction
In RAN4 #87, the procedure, framework, and measurement uncertainty budget for FR2 EIS was discussed. In addition, the need for PA for receiver in-band requirement is still under discussion in RAN4 and is further elaborated in [1].
Any possible need for PA implies an addition of PA measurement uncertainty as well as possible impact of ACLReffect. In this paper, the measurement uncertainty for FR2 general in-band blocking and ACS is further elaborated. If a PA is needed, then the impact to ACLReffect may be significant and should be considered further. 

2. Discussion
The general in-band blocking for FR2 consider an OTA interferer level 33 dB above the EISREFSENS and a wanted signal which is 6 dB higher than EISREFSENS as following:
Table 10.5.2.3-1: General OTA blocking requirement for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	OTA wanted signal mean power [dBm]
	OTA interfering signal mean power [dBm]
	OTA interfering signal centre frequency offset to the band edge of the wanted carrier [MHz]
	Type of OTA interfering signal

	50, 100, 200, 400
	EISREFSENS + 6dB
	EISREFSENS + 33dB
	75
	50 MHz DFT-S-OFDM NR signal
60 kHz SCS



As discussed in 1, IBB impacts the ACLR2 for the signal generator/PA. For ACS, the requirement is as follows:

Table 10.5.1.3-1: OTA ACS requirement for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]

	50, 100, 200, 400
	EISREFSENS + 6dB (Note 3)
	EISREFSENS_50M + 27.7  (Note 1)
EISREFSENS_50M + 26.7  (Note 2)

	NOTE 1: 	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz
NOTE 2: 	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz 
NOTE 3:	EISREFSENS is given in subclause 10.3.3



ACS impacts the ACLR1 of the signal generator.
[bookmark: _GoBack]Considering the possibilities of mm-wave filtering and that the offsets between wanted and blocking interferer signal is only 50 MHz for in-band blocking and more or less no guard for ACS, it is not trivial that in cases where PA is needed, the noise skirt from the PA which decide the ACLReffect can be filtered away. The ACLReffect in this case would depend on PA ACLR1 and ACLR2 and for general in-band blocking and ACS requirements. ACLReffect as a function PA ACLR is presented in Figure 1 (note that in the figure, the x axis relates to ACLR1 for ACS and ACLR2 for blocking). On the other hand, to combat the path loss in the chamber, sufficient PA power would be needed thus limiting the possibilities for additional power back-off to improve the ACLR. In the light of above, it is important to further investigate the ACLReffect level for FR2 in the light of the potential need for a PA and likely PA performance for these bands.

Figure 1: FR2 ACLReffect as a function for PA ACLR (ACLR1 for ACS, ACLR2 for IBB)
If a PA would be needed, RAN4 should consider solutions to possibly compensate/post process of impact of ACLReffect for FR2 receiver requirements that are affected by ACLReffect.
It is likely to be possible to reduce MUPA to a small number by means of careful calibration.
The measurement uncertainty for blocking can be calculated as follows. Both MUPA and ACLReffect should carefully be studied before the final measurement uncertainty for general blocking is settled. 
[bookmark: _Hlk518569040]		   
Pending the settlement of the need for a PA and MUPA and ACLReffect, the in-band blocking uncertainty measurement calculations and tentative values as a function of values MUPA and ACLReffect is presented in Table 1 and Table 2 for anechoic chamber and CATR respectively.
It should be noted that, same analogy and measurement uncertainty budget and calculation is also applicable on In-Channel Selectivity (ICS) and thus the tentative values are also applicable for ICS.

All values are based on R4-1808649 [2] and R4-1808650 [3]
Table 2.1 MU of In-band blocking, ACS and ICS for IAC
	Frequency range (GHz)
	24.25<f<29.5
	37<f<40

	
	1.96σ
	1.1 dB
	1.1 dB

	
	
	1.89 dB
	2.04 dB

	
	
	FFS
	FFS

	
	ACLR effect  1.96σ
	FFS
	FFS

	
	1.96σ
	
	




Table 2.1 MU of In-band blocking, ACS and ICS for CATR
	Frequency range(GHz)
	24.25<f<29.5
	37<f<40

	
	1.96σ
	1.1 dB
	1.1 dB

	
	
	1.73 dB
	1.81 dB

	
	
	FFS
	FFS

	
	ACLR effect  1.96σ
	FFS
	FFS

	
	1.96σ
	
	





3. Conclusion
In this paper, the impact of a PA to the measurement uncertainty for FR2 general blocking, ACS and ICS was elaborated. The impact of PA ACLR on ACLReffect was analysed where it could be shown that for PA with reasonable ACLR, the impact on ACLReffect could be fairly large. If it would be considered that a PA should be accounted for in the MU budget, then further elaboration of PA performance and potential strategies for compensating the ACLR effect would need to be considered.
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