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1	Introduction
This document proposes REFSENS for n3 50MHz channel bandwidth (CBW) operation based on WF [1].
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2.1	Background
At last RAN4 #98bis-e meeting, companies were invited in WF [1] to bring uplink (UL) configuration and REFSENS analysis considering CIM3 CIM5 impacts and the options captured in Table 1 and Table 2.

[bookmark: _Ref71299737]Table 1 n3 50MHz uplink RB configuration options (RBs) [1]
	SCS
	RB allocation

	
	Option 1
	Option 2
	Option 3

	15
	501
	50x
	48

	30
	241
	24x
	

	60
	101
	10x
	

	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).
NOTE x:    For Band 3, for 50 MHz channel bandwidth, in the case of 15 kHz SCS, the UL resource blocks shall be located at Rbstart 165; in the case of 30 kHz SCS, the UL resource blocks shall be located at Rbstart 75, and in the case of 60 kHz SCS, the UL resource blocks shall be located at Rbstart 39.



[bookmark: _Ref71299743]Table 2 n3 50MHz REFSENS level options (dBm) [1]
	SCS
	Option 1
	Option 3

	15
	-81.1
	-79.4

	30
	-81.2
	

	60
	-81.4
	



In WF [2], the n3 35MHz and 45MHz UL RB configuration and REFSENS levels were agreed as summarized in Table 3 and Table 4 below.

[bookmark: _Ref71300612]Table 3 Agreed n3 35/45MHz uplink RB configuration options (RBs) [2]
	Operating Band
	SCS kHz
	35 MHz
	45 MHz

	n3
	15
	501
	501

	
	30
	241
	241

	
	60
	101
	101

	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).



[bookmark: _Ref71300619]Table 4 Agreed n3 35/45MHz REFSENS levels [2]
	Operating Band
	SCS kHz
	35 MHz
(dBm)
	45 MHz
(dBm)

	n3
	15
	-86.2
	-81.3

	
	30
	-86.3
	-81.4

	
	60
	-86.4
	-81.5



2.2	Power Amplifier Calibration and REFSENS Assumptions
For Power Amplifier (PA) transmitter (Tx) noise emission measurements in receiver (Rx) band, we assume:
· PA calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR;
· Post PA losses: 4dB;
· Power Class 3 (PC3) operation;
· Local Oscillator (LO) leakage: -28dBc;
· IQ Image rejection: -28dB; and
· C-IM3: -60dBc, C-IM5: -70dBc.
For REFSENS estimations, we assume:
· 50 dB Tx to RX and Tx to Antenna duplexer rejection in Rx band; 
· 10 dB Primary antenna to diversity antenna isolation;
· 4 dB Post PA loss;
· 4 dB Antenna to LNA front-end losses;
· 3 dB Antenna diversity gain;
· -1 dB SNR; and
· Previously agreed rules to compute correlated and uncorrelated MRC contributions.
2.3	Measurement Results 
The measured PA Tx noise level in Rx band for symmetrical UL/DL 50MHz CBW are plotted vs LCRB with UL RB allocated closest to the receiver band in Figure 1-left. In Figure 1-right, the Tx noise level is reported vs RBstart for LCRB equal to 50RBs.
[image: ] [image: ]

[bookmark: _Ref61439646]Figure 1: Measured n3 50MHz Tx noise level in Rx band. Left: Noise vs LCRB with UL RB allocated closest to the receiver band. Right: Noise vs RBstart at LCRB constant and equal to 50RBs.

At LCRB = 50, the measured 50MHz Tx noise level in Rx band is -32.3 dBm/48.615MHz.

2.4	n3 50MHz UL Configuration and REFSENS proposal
Regarding the selection of UL configuration (option 1, 2 or 3 -Table 1):
We make the following observation and make proposal 1.

Observation: We observe
· From Figure 1-left: There is less than 0.5 dB difference in the measured Tx noise level between LCRB = 50 (option 1- Table 1) and LCRB = 48 (option 3 -Table 1); and
· From Figure 1-right: The measured Tx noise level falling in the receiver band using an LCRB = 50 waveform is maximum when RBstart is maximum.

Proposal 1: Adopt the n3 50MHz uplink RB configuration from Table 5 below.
[bookmark: _Ref71302234]Table 5 Uplink RB configuration for n3 50MHz REFSENS (LCRB)
	Operating Band
	SCS kHz
	50 MHz

	n3
	15
	501

	
	30
	241

	
	60
	101

	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).



Regarding REFSENS analysis: 
We summarize in Table 6 the measured Tx noise levels and maximum sensitivity degradation (MSD) analysis for 35 MHz,40 MHz,45 MHz, and 50MHz, the data for 35MHz, 40MHz, and 45 MHz is based on our previous discussion papers [3,4]. The agreed REFSENS levels for 35 MHz,40 MHz and 45MHz are added for comparison purposes using values from Table 4.

[bookmark: _Ref61441788]Table 6: n3 50MHz Tx noise level in Rx band and MSD analysis. 
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The calculated MSDs range from 0.7dB at 35MHz to 4dB at 50MHz. Based on these measurements, and despite following worst case RAN4 PA calibration assumptions and waveforms that comply to RF transceiver impairments, the calculated/”measured” band n3 45MHz and 50MHz REFSENS levels are lower than the agreed reference level for 40MHz CBW. At RAN4#98bis-e, we proposed to alleviate this issue for 45MHz CBW by adopting a delta MSD methodology based on WF agreement [5,6]. We propose to re-use the same methodology here to derive the n3 50MHz REFSENS levels.

For n3 50MHz, the analysis in Table 6 provides an MSD of 4.1dB. For n3 40MHz, we measured a 1.5 dB MSD. We therefore make proposal 2 by applying the resulting 2.6dB ΔMSD to the legacy 40MHz REFSENS level.

[bookmark: _Ref71121902][bookmark: _Toc68256172]Proposal 2: For n3 50MHz, adopt the QPSK Reference Sensitivity levels presented in Table 7. 
[bookmark: _Ref71304970]
Table 7 Two Antenna Port symmetric n3 50MHz Downlink Reference Sensitivity QPSK PREFSENS.

	Operating Band
	SCS kHz
	50 MHz
(dBm)
	Duplex Mode

	n3
	15
	-79.7
	FDD

	
	30
	-79.8
	

	
	60
	-79.9
	



3	Conclusion
In this contribution, we propose to adopt the n3 50MHz REFSENS levels and corresponding uplink RB configurations as summarized in proposal 1 and proposal 2:

Proposal 1: Adopt the n3 50MHz uplink RB configuration presented in Table 5.

Table 5  Uplink RB configuration for n3 50MHz REFSENS (LCRB)
	Operating Band
	SCS kHz
	50 MHz

	n3
	15
	501

	
	30
	241

	
	60
	101

	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 2: For n3 50MHz, adopt the QPSK Reference Sensitivity levels presented in Table 7. 

Table 7 Two Antenna Port symmetric n3 50MHz Downlink Reference Sensitivity QPSK PREFSENS.
	Operating Band
	SCS kHz
	50 MHz
(dBm)
	Duplex Mode

	n3
	15
	-79.7
	FDD

	
	30
	-79.8
	

	
	60
	-79.9
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