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1.	Introduction
Taking into consideration of the previous offline discussions in RAN5 #85 in Reno, in this contribution we revisit a motivation of placing an interferer for in-band blocking (IBB) test repeatedly through a whole range in the corresponding FR2 band. The final goal in this paper is to confirm that a test condition regarding a location of blocker signal is enough only at the first non-adjacent channel position (FIoffset = +/- 2*Channel BW) in FR2.

2.	Discussion
2.1 Requirements of blocker position
 The latest requirements of IBB for FR2 in TS 38.101-2 [1] is extracted at Appendix A in this paper. As can be seen in the table, requirements of FInterferer is defined to cover a whole range in the corresponding pass band, and the test procedure is also described in TS 38.521-2 [2] to repeat placing the interferer signal throughout the in-band range.  
 Looking back on the previous chairman notes while the blocking requirements were discussed (e.g. [3][4]), there is only a minute that we received a comment which preferred to follow the same principle with the E-UTRA requirements. But we assume that the original motivation to place the blocker throughout the pass band is to confirm spurious responses within a UE. Figure 2.1-1 and 2.1-2 depict the major factors of spurious responses, i.e. image response and Half-IF spurious response. Here fIF represents an intermediate frequency, and fLO is a local oscillator in a UE.
Observation 1: Original motivation to place the blocker throughout the pass band is to confirm spurious responses within a UE. (e.g. Image response and Half-IF spurious response.) 
 However if we look into a design of the current mmWave UE frontend architecture, we can find that there is not such a case or the influence is negligible. We explain the mechanism from the next sub-clause.
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Figure 2.1-1: Image response
Down conversion
Down conversion
Wanted signal
Interferer
LO
fIF/2
fLO+fIF/2
fLO+fIF
fLO
Interferer
Wanted signal
fIF
2nd harmonic of interferer

Figure 2.1-2: Half-IF spurious response
2.2 Consideration on the mechanism of spurious responses
 Figure 2.2-1 depicts an example of a design with the mmWave UE frontend architecture. Here we assume that the current UE is down converting FR2 signals to a baseband frequency by two intermediate steps.
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Figure 2.2-1: Example of FR2 NR UE Rx frontend architecture 
For the image response, from a relationship between the frequency of wanted signal (around 28 GHz or 39 GHz), 1st IF (approx. 10 GHz) and LO (approx. 18 GHz or 29 GHz), a gap between wanted signal and LO is around 10 GHz. And that means only in a case the interferer is somewhere around 10 GHz away from the LO, an image of the interferer overlaps the wanted signal, which is already an out of band blocking test. To overlap the interferer on the wanted signal within the same band, considering the current FR2 bandwidth (4 GHz max with n259), 1st IF needs to be designed less than 2 GHz.
Observation 2: From the current design of the mmWave UE frontend architecture, an image of the interferer does not appear in a same FR2 band of the wanted signal.
 Next with the half-IF spurious response, suppose the IF is around 10 GHz again, this influence matters with the case when the interferer is located in the middle of the LO and wanted signal frequency, i.e. 5 GHz away from wanted signal. Again this does not apply to FR2 IBB and even if with a case in which the UE is designed to have 1st IF at less than 8 GHz (which means the interferer may overlap the FR2 wanted signal), considering a typical down-conversion spurious suppression rate by a mixer, this spurious can be suppressed more than 60 dBc and thus we assume it is negligible. 
Observation 3: The half-IF spurious response also does not appear in-band or can be assumed as negligible in FR2.
 From the observation 2 and 3 above, we assume that the in-band blocking is severest when the blocker is located at the first non-adjacent channel position (FIoffset = +/- 2*Channel BW) and thus we propose to clarify it in TS 38.101-2. By this change we will be able to solve the issue raised by RAN5.
Proposal 1: Modify the requirement of IBB in TS 38.101-2 to place the in-band blocker only at the first non-adjacent channel position (FIoffset = +/- 2*Channel BW).

3. Conclusion
In this contribution we revisited the IBB requirement in FR2 to solve the testability issue raised by RAN5. 
Observation 1: Original motivation to place the blocker throughout the pass band is to confirm spurious responses within a UE. (e.g. Image response and Half-IF spurious response.) 
Observation 2: From the current design of the mmWave UE frontend architecture, an image of the interferer does not appear in a same FR2 band of the wanted signal.
Observation 3: The half-IF spurious response also does not appear in-band or can be assumed as negligible in FR2.
Proposal 1: Modify the requirement of IBB in TS 38.101-2 to place the in-band blocker only at the first non-adjacent channel position (FIoffset = +/- 2*Channel BW).
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5. Appendix A: Extract of in band blocking requirements from TS 38.101-2 [1]
 
Table 7.6.2-1: In band blocking requirements
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB


	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for bands n257, n258, n261
	dBm
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB

	PInterferer
for band n260
	dBm
	REFSENS + 34.5 dB
	REFSENS + 34.5 dB
	REFSENS + 34.5 dB
	REFSENS + 34.5 dB

	FIoffset
	MHz
	≤ -100 & ≥ 100
NOTE 5
	≤ -200 & ≥ 200
NOTE 5
	≤ -400 & ≥ 400
NOTE 5
	≤ -800 & ≥ 800
NOTE 5

	FInterferer
	MHz
	FDL_low + 25
to 
FDL_high - 25
	FDL_low + 50
to 
FDL_high - 50
	FDL_low + 100
to 
FDL_high - 100
	FDL_low + 200
to 
FDL_high - 200

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern OP.1. TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE2:	The REFSENS power level is specified in Clause 7.3.2, which are applicable according to different UE power classes.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG pattern OP.1 TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 4:	FIoffset is the frequency separation between the center of the channel bandwidth and the center frequency of the Interferer signal.
NOTE 5:	The absolute value of the interferer offset FIoffset shall be further adjusted (CEIL(|FInterferer|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6:	FInterferer range values for unwanted modulated interfering signals are interferer center frequencies.
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