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1. Introduction
A new WID in [1] has been approved. UE is going to support n5 with 25MHz channel bandwidth. The contribution characterize REFSENS and propose on UL configuration.
2. Discussion
1 
2 
Discussion about UL channel bandwidth
In TS38.101-1 sub clause 6.2.2	UE maximum output power reduction, the MPR assumption is copied below:
UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations. For UE power class 2 and 3, the allowed maximum power reduction (MPR) is defined in Table 6.2.2-2 and Table 6.2.2-1, respectively for channel bandwidths that meets both following criteria:
Channel bandwidth ≤ 100 MHz.
Relative channel bandwidth ≤ 4 % for TDD bands and ≤ 3 % for FDD bands
Where relative channel bandwith = 2*BWChannel / (FUL_low + FUL_high)

For n5 with 25MHz uplink CBW, relative channel bandwidth =25/837.5 = 2.98% which does not exceeds the “≤ 3 % for FDD bands”. Thus existing MPR table can be applied for this case.
Proposal 1: If UL bandwidth extend to 25MHz, it does not exceed existing MPR BW ratio assumption in TS38.101-1. The general MPR is still applicable and there’s no need to restrict UL bandwidth
REFSENS
The REFSENS calculation assumptions are listed in table 2.2-1 and REFSENS analysis is in table. Since UL bandwidth is up to 25MHz and the frequency gap between TX and RX is 20MHz, in addition to CIM5 spur, IMD3 of wanted TX and its image fall in the own receiving range shall be considered. From previous low band PA measurement, the total IMD3 level at PA output port is -17.5dBm. There would be 3.4/10.8 (the portion fall in the receiving range) IMD3 spur level fall into own receiving range. UL configuration is same with that in [2].

	Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	n5 filter rejection from TX to RX
	51
	dB

	n5 diversity receiver filter TX rejection
	44
	dB

	Front-end loss 
	4
	dB

	CIM5 of n5 TX
	-70
	dB

	IMD3 level of n5 TX and its image
	-17.5
	dBm

	Thermal noise at n5 RX ANT port
	-165
	dBm/Hz

	PA wide band nosie
	-125
	dBm/Hz

	Transceiver effective phase noise due to wider BW
	-144
	dBc/Hz

	SNR requirement for QPSK
	-1
	dB


Table 2.2-1 Typical receiver performance parameters for MSD analysis


	Direct Signal Path

	Parameter
	Main
	Diversity
	 

	n5 TX power at antenna port (Primary path)
	23
	23
	dBm

	n5 PA output noise power at RX freq
	-125
	-125
	dBm/Hz

	n5 TX noise power at PRX LNA port
	-93.6
	NA
	dBm/25MHz

	n5 TX noise power at DRX LNA port
	NA
	-93.6
	dBm/25MHz

	n5 receiver reciprocal mixing noise at LNA port
	-94.2
	-94.2
	dBm/25MHz

	Thermal noise at RX ant port
	-165
	dBm/Hz

	TX IMD3 due to wanted and its img at LNA input port
	-73.5
	-84.5
	dBm

	Total noise level refer to receiver LNA input port
	-72.1
	-81.2
	dBm

	Combined

	REFSENS (25MHz BW)
	-79.4
	dBm



Table 2.2-2 Link analysis for n5 SCS=15 KHz, 25 MHz REFSENS calculation



Proposal 2: REFSENS for n5, 25MHz is proposed highlighted as below:
	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)
	40
MHz
(dBm)
	50
MHz
(dBm)
	60
MHz
(dBm)
	70
MHz
(dBm)
	80
MHz
(dBm)
	90
MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	n5
	15
	-98.0
	-94.8
	-93.0
	-86.8
	-79.4
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-95.1
	-93.1
	-86.6
	-79.2
	
	
	
	
	
	
	
	
	

	
	60
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And associated RB allocations should be as defined in 2.2-4.
	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)
	40
MHz
(dBm)
	50
MHz
(dBm)
	60
MHz
(dBm)
	70
MHz
(dBm)
	80
MHz
(dBm)
	90
MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	n5
	15
	25
	251
	201
	201
	201
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	121
	101
	101 
	101 
	
	
	
	
	
	
	
	
	

	
	60
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Conclusion
Proposal 1: If UL bandwidth extend to 25MHz, it does not exceed existing MPR BW ratio assumption in TS38.101-1. The general MPR is still applicable and there’s no need to restrict UL bandwidth
Proposal 2: REFSENS for n5, 25MHz is proposed highlighted as below:
	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)
	40
MHz
(dBm)
	50
MHz
(dBm)
	60
MHz
(dBm)
	70
MHz
(dBm)
	80
MHz
(dBm)
	90
MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	n5
	15
	-98.0
	-94.8
	-93.0
	-86.8
	-79.4
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-95.1
	-93.1
	-86.6
	-79.2
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.2-3: REFSENS values for n5 and 25 MHz CBW

And associated RB allocations should be as defined in 2.2-4.
	Operating band / SCS / Channel bandwidth / Duplex-mode
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(dBm)
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(dBm)
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(dBm)
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(dBm)
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(dBm)
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(dBm)
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(dBm)
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(dBm)
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MHz
(dBm)
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(dBm)
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(dBm)
	Duplex Mode

	n5
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	25
	251
	201
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Table 2.2-4: RB allocations for REFSENS band n5 and 25 MHz CBW
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