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1
Introduction

In RAN#85, a new WI to add 25, 30, 35 and 40 MHz to NR band n25 has been approved [1]. In this paper, the UE receiver requirements other than REFSENS for 35 MHz channel bandwidth are discussed and the specification impact to TS 38.101-1 is summarized as well.
The analysis on REFSENS is discussed in a companion paper [2].
2
Discussions

Some of receiver requirements in TS 38.101-1 are specified explicitly using the channel bandwidth values. These requirements, i.e., maximum input level, adjacent channel selectivity, in-band blocking, out-of-band blocking, narrow band blocking, spurious response, and wide band intermodulation requirements are discussed in the following sub-clauses.
2.1 Maximum input level
The maximum input level is lineally scaled by the channel bandwidth between 20 MHz and 60 MHz. It is straightforward to interpolate it for 35 MHz. Since the current requirements for other channel bandwidths are all integer number, the proposed requirement for 35 MHz is rounded to the nearest integer after applying the scaling factor to keep the same power density. The proposed modification is highlighted in red color in the following table, where 35 MHz has the same requirement as 30 MHz.
Proposed modification to Table 7.4-1: Maximum input level

	Rx Parameter
	Units 
	
	Channel bandwidth

	
	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30 MHz
	35

MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90 MHz
	100
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-252
	-242
	-232
	-232
	-222
	-212
	-202

	
	
	-273
	-263
	-253
	-253
	-243
	-233
	-223

	
	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum uplink configuration specified in Table 7.3.2-3 with PCMAX_L,f,c as defined in subclause 6.2.4.

NOTE 2:
Reference measurement channel is A.3.2.3 or A.3.3.3 for 64 QAM.

NOTE 3:
Reference measurement channel is A.3.2.4 or A.3.3.4 for 256 QAM.


2.2 Adjacent channel selectivity
The similar principle of scaling to keep the same power density is considered to interpolate ACS for 35 MHz channel bandwidth in NR band 25. Since the minimum resolution is 0.5 dB in the current ACS requirements in Table 7.5-1 of TS 38.101-1, the nearest 0.5 dB step point is selected for the ACS proposal for 35 MHz. The proposed modification is highlighted in red color in the following table.
Proposed modification to Table 7.5-1: ACS for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz

	ACS
	dB
	33
	33
	30
	27
	26

	RX parameter
	Units
	Channel bandwidth

	
	
	30 MHz
	35 MHz
	40 MHz
	50 MHz
	60 MHz

	ACS
	dB
	25.5
	24.5
	24
	23
	22.5

	RX parameter
	Units
	Channel bandwidth

	
	
	80 MHz
	90 MHz
	100 MHz
	
	

	ACS
	dB
	21
	20.5
	20
	
	


The test parameter for ACS of n25 is also scalable in a similar manner in the following proposed table.

Proposed modification to Table 7.5-4: Test parameters for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz, case 2

	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz

	Power in transmission bandwidth configuration
	dBm
	-56.5
	-56.5
	-53.5
	-50.5
	-49.5

	Pinterferer
	dBm
	-25

	BWinterferer
	MHz
	5
	5
	5
	5
	5

	Finterferer (offset)
	MHz
	5
/
-5
	7.5
/
-7.5
	10
/
-10
	12.5
/
-12.5
	15
/
-15

	RX parameter
	Units
	Channel bandwidth

	
	
	30 MHz
	35 MHz
	40 MHz
	50 MHz
	60 MHz

	Power in transmission bandwidth configuration
	dBm
	-49
	-48
	-47
	-46.5
	-46

	Pinterferer
	dBm
	-25



	BWinterferer
	MHz
	5
	5
	5
	5
	5

	Finterferer (offset)
	MHz
	17.5
/
-17.5
	20
/
-20
	22.5
/
-22.5
	27.5
/
-27.5
	32.5

/

-32.5

	RX parameter
	Units
	Channel bandwidth

	
	
	80 MHz
	90 MHz
	100 MHz
	
	

	Power in transmission bandwidth configuration
	dBm
	-44.5
	-44
	-43.5
	
	

	Pinterferer
	dBm
	-25
	
	

	BWinterferer
	MHz
	5
	5
	5
	
	

	Finterferer (offset)
	MHz
	42.5

/

-42.5
	47.5

/

-47.5
	52.5

/

-52.5
	
	

	NOTE 1:
The transmitter shall be set to 24 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
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MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.

NOTE 3:
The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 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 


2.3 In-band blocking
The similar principle of scaling to keep the same power density is considered to interpolate the in-band blocking parameters for 35 MHz channel bandwidth in NR band n25. Since the minimum resolution is 0.5 dB in the current in-band blocking requirements in Table 7.6.2-1 of TS 38.101-1, the nearest 0.5 dB step point is selected for the proposed requirement of in-band blocking for 35 MHz. The proposed modification is highlighted in red color in the following table.
Proposed modification to Table 7.6.2-1: In-band blocking parameters for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	dB
	6
	6
	7
	9
	10

	BWinterferer
	MHz
	5

	FIoffset, case 1
	MHz
	7.5

	FIoffset, case 2
	MHz
	12.5

	RX parameter
	Units
	Channel bandwidth

	
	
	30 MHz
	35 MHz
	40 MHz
	50 MHz
	60 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel bandwidth specific value below


	
	dB
	11
	11.5
	12
	13
	14

	BWinterferer
	MHz
	5

	FIoffset, case 1
	MHz
	7.5

	FIoffset, case 2
	MHz
	12.5

	RX parameter
	Units
	Channel bandwidth

	
	
	80 MHz
	90 MHz
	100 MHz
	
	

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel bandwidth specific value below
	
	

	
	dB
	15
	15.5
	16
	
	

	BWinterferer
	MHz
	5
	
	

	FIoffset, case 1
	MHz
	7.5
	
	

	FIoffset, case 2
	MHz
	12.5
	
	

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:
The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 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 and 15 kHz SCS. 


Table 7.6.2-2: In-band blocking for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

	NR band
	Parameter
	Unit
	Case 1
	Case 2
	Case 3
	Case 4

	
	Pinterferer
	dBm
	-56
	-44
	-15
	-38

	
	Finterferer (offset)
	MHz
	-CBW/2 – 

FIoffset, case 1
and

CBW/2 + 

FIoffset, case 1
	≤ -CBW/2 – 

FIoffset, case 2
and

≥ CBW/2 + 

FIoffset, case 2
	
	-CBW/2-11

	n1, n2, n3, n5, n7, n8, n12, n14, n18, n20, n25, n28,n34, n38,n39, n40, n41, n50, n51, n65, n66, n70, n74, n75, n76
	Finterferer
	MHz
	NOTE 2
	FDL_low – 15

to

FDL_high + 15
	
	

	n30
	Finterferer
	MHz
	NOTE 2
	FDL_low – 15

to

FDL_high + 15
	
	FDL_low – 11

	n71
	Finterferer
	MHz
	NOTE 2
	FDL_low – 12 to FDL_high + 15
	FDL_low – 12
	

	NOTE 1:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
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MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.

NOTE 2:
For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -CBW/2 – FIoffset, case 1; b: CBW/2 + FIoffset, case 1


2.3 Out of band blocking
The similar principle of scaling to keep the same power density is considered to interpolate the out-of-band blocking parameters for 35 MHz channel bandwidth in NR band n25. Since the minimum resolution is 0.5 dB in the current out-of-band blocking requirements in Table 7.6.3-1 of TS 38.101-1, the nearest 0.5 dB step point is selected for the proposed requirement of ouf-of-band blocking for 35 MHz. The proposed modification is highlighted in red color in the following table.

Proposed modification to Table 7.6.3-1: Out-of-band blocking parameters for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel specific value below

	
	dB
	6
	6
	7
	9
	10

	RX parameter
	Units
	Channel bandwidth

	
	
	30 MHz
	35 MHz
	40 MHz
	50 MHz
	60 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel bandwidth specific value below



	
	dB
	11
	-11.5
	12
	13
	14

	RX parameter
	Units
	Channel bandwidth

	
	
	80 MHz
	90 MHz
	100 MHz
	
	

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel bandwidth specific value below


	
	

	
	dB
	15
	15.5
	16
	
	

	NOTE:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.


Table 7.6.3-2: Out of-band blocking for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

	NR band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	n1, n2, n3, n5, n7, n8, n12, n14, n18, n20, n25, n28, n30,

n34, n38,

n39, n40, n41, n50, n51, n65, n66, n70, n71, n74, n75, n76
	Pinterferer
	dBm
	-44
	-30
	-15

	
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15

or

15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60

or

60 ≤ f – FDL_high < 85
	 1 ≤ f ≤ FDL_low – 85

or

FDL_high + 85 ≤ f

≤ 12750

	NOTE:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 6000 MHz.


2.4 Narrow band blocking
The CW frequency offset for the narrow band blocking is calculated based on the principle approved in [3] for the NR channel bandwidth wider than 20 MHz .

 Fuw = Ceiling (35 MHz /2 + 572.5 kHz) /15 kHz + ½) * 15 kHz = 18.0825 MHz,
where a half subcarrier offset is to place the CW interferer between subcarriers and 572.5 kHz is the minimum guardband so that the frequency offset is larger than the closest subcarrier of ACS blocker [3,4,5].
Other parameters, i.e., the wanted signal level, blocker level and SCS are the same as 30 MHz and 40 MHz. The proposed modification is presented in the following table.
Proposed modification to Table 7.6.4-1: Narrow Band Blocking

	NR band
	Parameter
	Unit
	Channel Bandwidth

	
	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	35 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	n1, n2, n3, n5, n7, n8, n12, n14, n18, n20, n25, n28, n30, n34, n38, n39, n40, n41, n50, n51, n65, n66, n70, n71, n74, n75, n76
	Pw
	dBm
	
	
	PREFSENS + channel-bandwidth specific value below

	
	
	
	16
	13
	14
	16
	16
	16
	16
	16
	16
	16
	16
	16
	16

	
	Puw (CW)
	dBm
	-55
	-55
	-55
	-55
	-55
	-55
	-55
	-55
	-55
	-55
	-55
	-55
	-55

	
	Fuw (offset SCS= 15 kHz)
	MHz
	2.7075
	5.2125
	7.7025
	10.2075
	13.0275
	15.6075
	18.0825
	20.5575
	NA
	NA
	NA
	NA
	NA

	
	Fuw (offset SCS= 30 kHz)
	MHz
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	25.7025
	30.855
	40.935
	45.915
	50.865

	NOTE 1:
The transmitter shall be set a 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4

NOTE 2:
Reference measurement channel is specified in Annexes A.3.2 and A.3.3 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

NOTE 3:
The PREFSENS power level is specified in Table 7.3.2-1 and Table 7.3.2-2 for two and four antenna ports, respectively.


2.5 Spurious response
The similar principle of scaling to keep the same power density is considered to interpolate the spurious response parameters for 35 MHz channel bandwidth in NR band n25. Since the minimum resolution is 0.5 dB in the current spurious response requirements in Table 7.7-1 of TS 38.101-1, the nearest 0.5 dB step point is selected for the proposed requirement of spurious response for 35 MHz. The proposed modification is highlighted in red colour in the following table.

Table 7.7-1: Spurious response parameters for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

	RX parameter
	Units
	Channel bandwidth

	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	dB
	6
	6
	7
	9
	10

	RX parameter
	Units
	Channel bandwidth

	
	
	30 MHz
	35 MHz
	40 MHz
	50 MHz
	60 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	dB
	11
	-11.5
	12
	13
	14

	RX parameter
	Units
	Channel bandwidth

	
	
	80 MHz
	90 MHz
	100 MHz
	
	

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel bandwidth specific value below
	
	

	
	dB
	15
	15.5
	16
	
	

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.


Table 7.7-2: Spurious response

	Parameter
	Unit
	Level

	PInterferer (CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies


2.5 Wide band Intermodulation
The similar principle of scaling to keep the same power density is considered to interpolate the wide band intermodulation parameters for 35 MHz channel bandwidth in NR band n25. Since the minimum resolution is 1 dB in the current wide band intermodulation requirements in Table 7.8.2-1 of TS 38.101-1, the nearest integer is selected for the proposed requirement of wide band intermodulation for 35 MHz. The proposed modification is highlighted in red colour in the following table.

Proposed modification to Table 7.8.2-1: Wide band intermodulation parameters for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

	Rx parameter
	Units 
	Channel bandwidth

	
	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	35
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90

MHz
	100
MHz

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	
	
REFSENS + channel bandwidth specific value below

	
	
	6
	6
	7
	9
	10
	11
	11
	12
	13
	14
	15
	15
	16

	PInterferer 1 (CW)
	dBm
	-46

	PInterferer 2
(Modulated)
	dBm
	-46

	BWInterferer 2
	MHz
	5

	FInterferer 1
(Offset)
	MHz
	-BW/2 – 7.5

/

+BW/2 + 7.5

	FInterferer 2
(Offset)
	MHz
	2*FInterferer 1

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:
Reference measurement channel is specified in Annexes A.2.2, A.2.3, A.3.2, and A.3.3 (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).

NOTE 3:
The modulated interferer consists of the Reference measurement channel specified in Annexes A.3.2.2 and A.3.3.2 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 and 15 kHz SCS.

NOTE 4:
The Finterferer 1 (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the CW interferer and Finterferer 2 (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the modulated interferer.


3
Conclusions

In this contribution the receiver requirements which are specified using explicit channel bandwidth values are analysed. These receiver requirements for 35 MHz channel bandwidth can be scaled from other channel bandwidths.

Proposal: It is proposed that maximum input level, adjacent channel selectivity, in-band blocking, out-of-band blocking, narrow band blocking, spurious response requirements and wide band intermodulation for 35 MHz are scaled from other channel bandwidths according to the tables presented above.
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