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Introduction
In the RAN4#104-bis-e meeting, the REFSENS of APT600 (n105) has been discussed, but no consensus was reached. In this contribution, we provide the measurement results of the Rx band noise of PA and discuss the REFSENS and IBB blocker level.
Discussion
Review WF
Way forward: [1]
· For REFSENS for bandwidths up to 15 MHz, FFS on following options:
· Option 1: values can be tightened
· Option 2: 0.5dB relaxation is applied to channels overlapping the 612-617MHz range” as following
	SCS 
	5MHz
	10MHz
	15MHz

	15
	-97.2x
	-94.0 x
	-91.6 x

	30
	
	-94.3 x
	-91.9 x

	Note X: DL channels overlapping the 612-617MHz range have 0.5dB added to the REFSENS



· For REFSENS for bandwidths greater than 15 MHz, FFS on following options:
· Option 1: values are reused as specified for n71
· Option 2: REFSENS to be improved compared with n71
· Option 2-1:
	SCS kHz
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)

	15
	-89.1
	-87.3
	-85.3
	-83.6

	30
	-90.4
	-88.2
	-86.5
	-83.7


· Option 2-2:		
	SCS 
kHz
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 
MHz (dBm)
	35 
MHz (dBm)

	15
	-85.5
	-84
	-83.7
	-83.2

	30
	-86
	-84.2
	-83.9
	-83.3



Analysis of filter for n105
The performance of filter is estimated and compared to n71. For n105, it is possible to obtain insertion loss at Rx band equivalent to existing n71 filter by using the advanced technology. And attenuation at DTV#36ch can meet the IBB requirement [2].
Therefore, the REFSENS of n71 can be reused for bandwidths up to 15MHz as there is no degradation on insertion loss.

Proposal 1:
  For bandwidths up to 15MHz, the REFSENS of n71 can be reused without any relaxation.

REFSENS
We measured the Rx noise of PA for n105 and estimated the REFSENS based on Rx noise measurement results.
Rx noise measurement
PA calibration conditions:
PA is calibrated to meet 1 dB MPR for Power Class 3 using a 100 RB QPSK DFT-s-OFDM SCS 15kHz with RBs allocated at the channel edge. 

Test waveforms:
· QPSK DFT-s-OFDM SCS 15kHz with the UL RBs be located as close as possible to the DL operating band but confined within the transmission bandwidth configuration for the CBW
· Image and Local Oscillator (LO) rejection is set to -28 dBc
· Image and Local Oscillator (LO) rejection is set to -28 dBc
· Counter-IM3 (C-IM3) set to -60 dBc
· Counter-IM5 (C-IM5) set to -70 dBc

The n71 PA was used to measure the Rx noise of n105. Tx frequency was set at the center frequency of n71 to maintain the duplex offset. Rx frequency was set at -51MHz offset from Tx frequency. 
The PA RXBN measurement along with the added effect of the transceiver (Xcvr) noise results are shown in Table 1. 

Table 1: TX (PA+Xcvr) RxBN measurement results
	UL
	BW
	(MHz)
	20
	20
	20
	20
	

	
	RB
	(-)
	20
	20
	20
	20
	

	DL
	BW
	(MHz)
	20
	25
	30
	35
	

	Rx Noise
	(dBm/BW)
	-37.8
	-36.6
	-35.3
	-36.1
	Tx/Rx offset -51MHz



REFSENS estimation
The calculation assumptions and REFSENS estimation are shown in Table 2.



Table 2: REFSENS Estimation for n105 
	Parameter
	Unit
	n105

	UL/DL BW
	MHz
	20/20
	20/25
	20/30
	20/35

	Antenna isolation 
	dB
	10.0
	10.0
	10.0
	10.0

	Front-end loss 
	dB
	4.0
	4.0
	4.0
	4.0

	TX RxBN (PA+Xvcr)
	dBm
	-37.8
	-36.6
	-35.3
	-36.1

	DPX_ISO_from Tx to Rx
	dB
	50.0
	50.0
	50.0
	50.0

	DPX ATT RX band
	dB
	40.0
	40.0
	40.0
	40.0

	Div_filter_Tx rejection
	dB
	40.0
	40.0
	40.0
	40.0

	TX noise power at PRX/DRx ANT port
	dBm
	-83.8
	-87.8
	-82.6
	-86.6
	-81.3
	-85.3
	-80.0
	-84.0

	TX IM2 due to wider CBW at PRx/DRx ANT port
	dBm
	-86.0
	-94.0
	-86.0
	-94.0
	-86.0
	-94.0
	-86.0
	-94.0

	TX total noise at PRx/DRx ANT Port
	dBm
	-81.8
	-86.9
	-81.0
	-85.9
	-80.0
	-84.8
	-79.0
	-83.6

	Thermal noise at PRx/DRx ANT Port
	dBm
	-89.8
	-89.8
	-88.7
	-88.7
	-87.9
	-87.9
	-87.2
	-87.2

	Composite noise level at PRx/DRx ANT Port
	dBm
	-81.1
	-85.1
	-80.3
	-84.1
	-79.4
	-83.0
	-78.4
	-82.0

	MRC REFSENS
	dBm
	-85.3
	-84.3
	-83.3
	-82.2



Proposal 2:
  REFSENS and UL configurations for band n105 are proposed highlighted as Table 3 and Table 4.
Table 3: Two antenna port reference sensitivity QPSK PREFSENS
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)
	Duplex Mode

	n105
	15
	-97.2
	-94
	-91.6
	-85.3
	-84.3
	-83.3
	-82.2
	　
	　
	
	FDD

	
	30
	　
	-94.3
	-91.9
	-85.4
	-84.4
	-83.4
	-82.3
	　
	　
	
	

	
	60
	　
	　
	　
	　
	　
	　
	
	　
	　
	
	



Table 4: Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)
	Duplex Mode

	n105
	15
	25
	25
	20
	20
	20
	20
	20
	
	
	
	FDD

	
	30
	　
	12
	10
	10
	10
	10
	10
	
	
	
	

	
	60
	　
	
	
	
	
	
	
	
	
	
	

	NOTE 1:	UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).





IBB
We agree the WF of RAN4#104-bis-e about IBB. The largest case IBB value must be -22dBm, which is the DTV blocker level is 7dB lower in the APT region than in the region where n71 frequency band is used. However, For DTV#36ch, there is only 7MHz gap from n105 FDL_low to DTV#36ch center frequency. When n105 Rx band is 612~617MHz, this gap is almost same as IBB Case1. Therefore, the blocker level shall be relaxed. 12dB relaxation which is the difference between Case1 and Case2 is reasonable.

Proposal 3: The largest case IBB blocker level shall be -22dBm for frequency offsets lower than FDL_low - 12MHz when lower edge of wanted channel BW is at FDL_low. The corresponding IBB blocker level for the same wanted channel position shall be -34dBm for frequency offsets between FDL_low-7MHz to FDL-12MHz.

Conclusion
In this contribution, we presented the Rx noise of PA, REFSENS and explained our point of view about IBB.

Proposal 1:
 For bandwidths up to 15MHz, the REFSENS of n71 can be reused without any relaxation.

Proposal 2:
  REFSENS and UL configurations for band n105 are proposed highlighted as Table 3 and Table 4.
Table 3: Two antenna port reference sensitivity QPSK PREFSENS
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)
	Duplex Mode

	n71
	15
	-97.2
	-94
	-91.6
	-85.3
	-84.3
	-83.3
	-82.2
	　
	　
	
	FDD

	
	30
	　
	-94.3
	-91.9
	-85.4
	-84.4
	-83.4
	-82.3
	　
	　
	
	

	
	60
	　
	　
	　
	　
	　
	　
	
	　
	　
	
	



Table 4: Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)
	Duplex Mode

	n71
	15
	25
	25
	20
	20
	20
	20
	20
	
	
	
	FDD

	
	30
	　
	12
	10
	10
	10
	10
	10
	
	
	
	

	
	60
	　
	
	
	
	
	
	
	
	
	
	

	NOTE 1:	UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).



Proposal 3: The largest case IBB blocker level shall be -22dBm for frequency offsets lower than FDL_low - 12MHz when lower edge of wanted channel BW is at FDL_low. The corresponding IBB blocker level for the same wanted channel position shall be -34dBm for frequency offsets between FDL_low-7MHz to FDL-12MHz.
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