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1	Introduction 

n71 DL channel bandwidth (CBW) up to 35 MHz has already been introduced, while UL CBW has been restricted to 20 MHz owing to the concern of the potential large sensitivity degradation caused by reduced frequency separation between the UL and DL resource allocations and the elevated MPR due to relative bandwidth ratio exceeding 3% for UL CBW wider than 20 MHz. Nevertheless, in last RAN4 meeting a new request to add 25MHz and 30MHz UL CBWs to n71 was proposed [1] and the associated revised WID on “adding new channel bandwidth(s) support to existing NR bands” [2] was approved in RAN #99 meeting. In this contribution, we provide our preliminary analysis on REFSENS degradation for 30MHz UL and DL CBW as compared to the existing REFSENS requirement for 30MHz DL CBW with 20MHz UL CBW and propose to define new REFSENS requirements for 25MHz, 30MHz, and 35MHz DL CBW based on UL CBW at either 25MHz or 30MHz.     
2 Discussion

Unlike in LTE, NR FR1 UE maximum output power reduction (MPR) has been specified without UL CBW dependency except when the relative CBW ratio exceeds 4% for TDD band and 3% for FDD band, where additional MPR relaxation (ΔMPR) may be applied. The relative channel bandwidth ratio is defined as the CBW divided by the carrier frequency. In current RAN4 specifications [3], ΔMPR had been specified for Band n28 at 30MHz UL CBW and Band n40 for 100MHz UL CBW, as shown in Table 2-1.

	NR Band
	Duplex
	Power Class
	UL CBW (MHz)
	UL CBW Ratio
	ΔMPR (dB)

	n28
	FDD
	PC3
	30
	4.2%
	0.5

	n40
	TDD
	PC3 and PC2
	100
	4.3%
	1.0

	n71
	FDD
	PC3
	25
	3.7%
	FFS

	n71
	FDD
	PC3
	30
	4.4%
	FFS



Table 2-1 MPR relaxations for UL relative CBW ratio exceeding 3% for FDD and 4% for TDD band 

As both the intended UL CBWs at 25MHz and 30MHz for n71 exceed the 3% relative CBW ratio, there is a need to evaluate how much further MPR relaxation (ΔMPR) is required for these two UL CBWs.

Proposal 1: ΔMPR needs to be evaluated for both 25MHz and 30MHz UL CBW for n71.     

For the potential further REFSENS degradation due to UL CBW wider than 20MHz, we have performed numerical simulation for UL and DL CBW at 30MHz and compared the result to the current n71 REFSENS requirement with UL CBW at 20MHz. For the UL CBW at 30MHz, we also assumed the UL configuration is restricted to 20 RBs which are located closest to the DL band (RBstart = 0).

Figure 2-1 illustrates the Tx output spectral spillage into the 30MHz DL CBW for both 20MHz and 30MHz UL CBWs. It can be seen that for 30MHz UL CBW, the mixing product (IM3) from wanted signal and its image can fall inside the DL CBW which would substantially lift the Tx interference power level in DL carrier as compared to 20MHz UL CBW.
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Figure 2-1 n71 Tx output spectral profiles for (a) 20MHz (b) 30MHz UL CBW 

Table 2-2 summarizes our simulation assumptions for the REFSENS analysis. The simulated results are presented in Table 2-3.

	Parameter
	Value
	Comment

	Tx and PA model
	Same as used for MPR/A-MPR simulations 
	CIM3, CIM5, IRR, etc.

	Tx power
	23 dBm
	At antenna port

	FE insertion loss
	4 dB
	 

	Duplexer isolation
	50 dB
	Tx to Rx

	
	42 dB
	Tx to ANT

	Antenna isolation
	10 dB
	Main to diversity

	MRC
	 
	Uncorrelated



Table 2-2 Simulation assumptions for n71 REFSENS analysis

	NR Band
	DL CBW (MHz)
	UL CBW (MHz)
	UL LCRB
	UL RBstart
	REFSENS (dBm)

	n71
	30
	20
	20
	0
	-82.8

	
	30
	30
	20
	0
	-62.4



Table 2-3 Simulated REFSENS for n71 30MHz DL CBW and UL CBW of 20MHz and 30MHz 

It is observed that by increasing the UL CBW from 20MHz to 30MHz, the REFSENS can potentially be degraded by a whopping 20.4 dB.

Observation 1: By increasing UL CBW from 20MHz to 30MHz, the n71 30MHz REFSENS can potentially be degraded by nearly 20 dB. 

Based the above observation, we can also expect substantial REFSENS degradation for n71 25MHz DL and UL CBW and 35MHz DL CBW with 30MHz UL CBW. Therefore, new REFSENS requirements for the following DL CBWs and UL configurations shall be specified when introducing 25MHz and 30MHz UL CBWs.

	NR Band
	DL CBW (MHz)
	UL CBW (MHz)
	UL LCRB
	UL RBstart
	REFSENS (dBm)

	n71
	25
	25
	20
	0
	FFS

	
	30
	30
	20
	0
	FFS

	
	35
	30
	20
	0
	FFS



Table 2-4 New REFSENS requirements to be specified for n71 with 25MHz and 30MHz UL CBWs

Proposal 2: New REFSENS requirements for the DL CBWs and UL configurations as listed in Table 2-4 shall be specified for n71 when introducing 25MHz and 30MHz UL CBWs.

Lastly, since n71 has been proposed to support PC2 in the Rel-18 basket WID on “high power for FR1 for FDD single band(s) with power class 2” [4], and the MSD evaluation champaign for PC2 is currently ongoing which will be based on the PC3 REFSENS, we propose to hold off the PC2 MSD evaluation for 25MHz, 30MHz, and 35MHz DL CBWs before the corresponding new PC3 REFSENS requirements are specified. 

Proposal 3: Postpone the n71 PC2 MSD evaluation for 25MHz, 30MHz, and 35MHz DL CBWs until the corresponding new PC3 REFSENS requirements are specified.

3	Conclusion

In this contribution, we provide our preliminary analysis on n71 REFSENS degradation for 30MHz UL and DL CBW as compared to the existing REFSENS requirement for 30MHz DL CBW with 20MHz UL CBW and propose to define new REFSENS requirements for 25MHz, 30MHz, and 35MHz DL CBW based on UL CBW at either 25MHz or 30MHz. 

Proposal 1: ΔMPR needs to be evaluated for both 25MHz and 30MHz UL CBW for n71.

Observation 1: By increasing UL CBW from 20MHz to 30MHz, the n71 30MHz REFSENS can potentially be degraded by nearly 20 dB.

Proposal 2: New REFSENS requirements for the DL CBWs and UL configurations as listed in the table below shall be specified for n71 when introducing 25MHz and 30MHz UL CBWs.

	NR Band
	DL CBW (MHz)
	UL CBW (MHz)
	UL LCRB
	UL RBstart
	REFSENS (dBm)

	n71
	25
	25
	20
	0
	FFS

	
	30
	30
	20
	0
	FFS

	
	35
	30
	20
	0
	FFS




Proposal 3: Postpone the n71 PC2 MSD evaluation for 25MHz, 30MHz, and 35MHz DL CBWs until the corresponding new PC3 REFSENS requirements are specified.
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