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1. Introduction
In Rel-15 NR WID, the Band 3 was introduced as a candidate NR band re-farmed from LTE, which is named as Band n3. Thanks 3GPP RAN4 great effort, most of general RF requirements was completed. In addition, the following band specific requirements are needed for Band n3:
· UE maximum output power
· Reference sensitivity power level
In LTE, except for the above two band specific requirements, there is no other band specific requirement for Band n3. There is no new co-existence issue for Band n3 compared to LTE Band 3. So in our view, the same situation happens for NR band n3.
In this contribution, we would like to discuss the requirements of UE maximum output power and reference sensitivity for Band n3 in order to finalize the requirements and introduce it into the final specification.
2. Discussion
2.1 UE maximum output power

The agreements on UE maximum output power were captured in TR38.817-01 v0.2.0. For Band n3, the UE power class 3 is specified with tolerance +/-2dB. Based on that agreement, we propose to specify the UE maximum output power requirement as shown in the following table.
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6.2
Transmitter power

6.2.1
UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).

Table 6.2.1-1: UE Power Class

	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	
	
	
	
	
	
	

	n3
	
	
	
	
	23
	±23

	NOTE 1:
PPowerClass is the maximum UE power specified without taking into account the tolerance 

NOTE 2: 
Power class 3 is default power class unless otherwise stated
NOTE 3:
3 refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB
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And in our view, the clarification in Note 3 for tolerance in the above table is also needed, since most likely the same implementation as for LTE will be reused for NR.
2.2 Reference sensitivity
It was tentatively agreed that the SNR for NR reference sensitivity is -1dB in Nagoya meeting. Although it was also agreed that further simulation campaign is still needed [1], the above SNR will be used for the calculation of reference sensitivity. And the same SNR can be used for different SCS-es [2].
Compared to LTE implementation, we do not expect the big changes in the RF chain. Thus we think it is reasonable to reuse the LTE RF margin and noise figure to derive the reference sensitivity.

In order to derive the reference sensitivity requirement for the different SCS cases, we adjust the reference sensitivity power level according to the available PRB numbers for that SCS given a system bandwidth. The equation to calculate the reference sensitivity level is shown as below:
REFSENS level = -174dBm + 10×log(Bandwidth) + Noise figure + SNR + RF margin – diversity gain
Based on the above analysis, we propose the following tables for the reference sensitivity for Band n3.
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7.3
Reference sensitivity power level

The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna ports for all UE categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.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) with parameters specified in Table 7.3-1 and Table 7.3-2

Table 7.3-1: 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)
	40

MHz
(dBm)
	50

MHz
(dBm)
	60

MHz
(dBm)
	80

MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	
	15
	
	
	
	
	
	
	
	-
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	-
	
	
	
	
	
	
	
	
	
	

	n3
	15
	-97.0 
	-93.8 
	-92.0 
	-90.8 
	-89.7 
	
	
	-
	

	
	30
	-97.5 
	-94.1 
	-92.1 
	-91.0 
	-89.8 
	
	
	
	
	
	

	
	60
	-
	-94.5
	-92.4 
	-91.2 
	-90.0 
	
	
	
	
	
	

	
	15
	
	
	
	
	
	
	
	-
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	-
	
	
	
	
	
	
	
	
	
	

	[NOTE 1: Four Rx antenna ports shall be the baseline for this operating band.]
NOTE 2:
The transmitter shall be set to PUMAX as defined in subclause 6.2.4


Table 7.3-3: 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)
	40

MHz
(dBm)
	50

MHz
(dBm)
	60

MHz
(dBm)
	80

MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	
	15
	
	
	
	
	
	
	
	-
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	-
	
	
	
	
	
	
	
	
	
	

	n3
	15
	25
	52
	52
	52
	52
	-
	-
	-
	FDD

	
	30
	11
	24
	24
	24
	24
	-
	-
	-
	-
	-
	

	
	60
	-
	11
	11
	11
	11
	-
	-
	-
	-
	-
	

	
	15
	
	
	
	
	
	
	
	-
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	-
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3. Conclusions
In this contribution, we discussed how to specify the band specific requirements for NR band n3. The proposed requirements are captured in the other accompanied TP.
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