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1. Introduction
A UE power level configuration highly enough in Blocking test cases is needed for a good uplink channel, in order to guarantee a good reception at base station side, so every ACK/NACK feedback received from the UE can be properly decoded. 
The purpose of this contribution is to analyse different options for UE power level configuration for Blocking test cases in FR2.

2. Discussion

In FR1 testing, core requirements defined in TS 38.101-1 [1] indicate that the UE power level transmission for Blocking test cases should be adjusted at offset dB below PCMAX_L, when the DL signal level is higher than RefSens, in order to avoid saturation at UE receiver side. Example can be found in TS 38.101-1 [1] Table 7.6.2-3 Note 1 for In-Band Blocking test case, as shown in the table below:
Table 7.6.2-3: In-band blocking parameters for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz

	RX parameter
	Units
	Channel bandwidth

	
	
	10 MHz
	15 MHz
	20 MHz
	40 MHz
	50 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel specific value below

	
	dB
	6

	BWinterferer
	MHz
	10
	15
	20
	40
	50

	FIoffset, case 1
	MHz
	15
	22.5
	30
	60
	75

	FIoffset, case 2
	MHz
	25
	37.5
	50
	100
	125

	RX parameter
	Units
	Channel bandwidth

	
	
	60 MHz
	80 MHz
	90 MHz
	100 MHz
	

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel specific value below
	

	
	dB
	6
	

	BWinterferer
	MHz
	60
	80
	90
	100
	

	FIoffset, case 1
	MHz
	90
	120
	135
	150
	

	FIoffset, case 2
	MHz
	150
	200
	225
	250
	

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:
The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 


For FR2 testing, no UE power level configuration is declared for Blocking test cases in core requirements, as shown in TS 38.101-2 [2] Table 7.6.2-1 shown below:
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 + 14dB



	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.3.2 with one sided dynamic OCNG Pattern as described in Annex A and set-up according to Annex C.

NOTE2:
The REFSENS power level is specified in Section 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.3.2 QPSK, R=1/3 with one sided dynamic OCNG pattern as described in Annex A and set-up according to Annex C.

NOTE 4:
FIoffset is the frequency separation between the center of the aggregated CA bandwidth and the center frequency of the Interferer signal.

NOTE 5:
The absolute value of the interferer offset FIoffset shall be further adjusted to ([│FInterferer│/SCS] + 0.5)SCS[image: image2.png]([ Frnterferer] /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.


However, as already commented, to set the UE in a good transmission mode it is necessary to get the HARQ feedback properly decoded at base station side. 

First approach to UE power level configuration can be to follow same conditions as defined for FR1 testing, it means, to configure the UE power level transmission to offset dB below PCMAX_L. However, FR2 testing conditions are different than FR1 conditions, as FR2 testing is done over the air, and core requirements already stablish that the Blocking measurements should be done in the Rx beam peak direction, where the minimum value of the RefSens is reached. 
Depending on the radiation pattern of the UE, Rx beam peak and Tx beam peak for UE power level configuration can be set in different directions. Therefore, if no beam reciprocity can be assumed, then when adjusting the UE power level transmission in the Rx beam peak direction, it can be decreased due to the antenna gain of the UE antenna pattern in Rx beam peak direction.
Observation: In radiated mode, the UE power level conditions can be decreased when configuring the UE in the direction of the Rx beam peak, due to different Tx beam peak direction and Rx beam peak direction in the radiation pattern.
Other aspect to be considered when configuring the UE power level transmission at offset dB below PCMAX_L is the power level adjustment window. This window is used by the base station to check that the UE power level is already transmitting at the desired level and stop the close loop power adjustment procedure set at the base station. If the UE is not set in the optimal direction for Tx characteristics, this close loop procedure can be also affected by the feedback received by the UE, and then, it should also have to consider the UE antenna gain to know the real UE power level transmission that can be achieved.
Observation: When configuring UE power transmission at certain power level, antenna gain should be known for UE power level adjustment procedure at base station side using the real power level the UE can transmit in the Rx beam peak direction.
Considering different Tx and Rx beam peak direction and the reduction of the UE power level transmitted by the UE when no transmitting in the Tx beam peak direction, a second approach could be to configure the UE at maximum output power. In that case, once stablished that the test case has to be performed in the Rx beam peak direction, the UE power level will be affected by the antenna gain in that direction, so the real power transmitted by the UE will be lower than or equal to PCMAX_L. That means that no saturation is expected at the UE reception side due to high power transmission. Moreover, when configuring UE at maximum output power, it is not needed to do a close loop procedure at base station side to adjust the power transmitted by the UE, as it will always transmit the maximum power in that direction.
Proposal: To set the UE power level to maximum output power.
3. Conclusion
It is proposed that RAN5 discusses and agrees the following proposals for open areas described in section 2 of this document to progress on FR2 Blocking test case definition:

Proposal: To set the UE power level to maximum output power.
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