Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG-RAN WG4 Meeting #90												  	         R4-1902447
Athens, Greece, 25th of February – 1st of March, 2019

Source: 	Nokia
Title: 					TP to TR 38.173: Analysis on UE requirements for n48
Agenda Item: 			9.12.1
Document for:	Approval
1	Introduction
This contribution is a TP on analysis on UE requirements for n48.
2	Discussion
Here are the expected changes for TS 38.101-1 due to introduction of n48. Requirements are defined such way that co-banding with n77 and n78 is possible, this has implications to REFSENS and OOB.
5.2		Operating bands
Because in this case E-UTRA band 48 is re-farmed the band number is re-used.
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high

	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n40
	2300 MHz – 2400 MHz
	2300 MHz – 2400 MHz
	TDD

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n48
	3550 MHz – 3700 MHz
	3550 MHz – 3700 MHz
	TDD

	n50
	1432 MHz – 1517 MHz
	1432 MHz – 1517 MHz
	TDD1

	n51
	1427 MHz – 1432 MHz
	1427 MHz – 1432 MHz
	TDD


 
5.3		UE channel bandwidth
From the WID [1] we can determine the Channel bandwidths. Channel bandwidth of 5 MHz can be used only as a part of DC or CA-configuration as it is not discoverable in initial acquisition because the synchronization raster does not support 15 kHz. Channel bandwidths of 50 MHz – 100 MHz are listed in WID as applicable only for DL. Furthermore, the WID states that only symmetric UL/DL bandwidths are defined for non-CA operation, therefore channel bandwidths of 50 MHz – 100 MHz can be used only as Scell in CA-configuration. 
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	101,2 MHz
	152 MHz
	202 MHz
	252 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	n41
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	n48
	15
	Yes4
	Yes
	Yes
	Yes
	
	
	Yes
	Yes5
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes5
	Yes5
	Yes5
	Yes5
	Yes5

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes5
	Yes5
	Yes5
	Yes5
	Yes5

	n50
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes3
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes3
	
	

	NOTE 3:	This UE channel bandwidth is applicable only to downlink.
NOTE 4:   For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration
NOTE 5:   For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an downlink SCell part of CA configuration



5.4.2.1		NR-ARFCN and channel raster
Table 5.4.2.3-1: Applicable NR-ARFCN per operating band
	NR Operating Band
	ΔFRaster 
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n41
	15
	499200 – <3> – 537999
	499200 – <3> – 537999

	
	30
	499200 – <6> – 537996
	499200 – <6> – 537996

	n48
	15
	636667 – <1> – 646666
	636667 – <1> – 646666

	
	30
	636668 – <2> – 646666
	636668 – <2> – 646666

	n50
	100
	286400 – <20> – 303400
	286400 – <20> – 303400



5.4.3.1		Synchronization raster and numbering
Table 5.4.3.3-1: Applicable SS raster entries per operating band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n1
	15kHz
	Case A
	5279 – <1> – 5419

	n41
	15kHz
	Case A
	6246 – <3> – 6717

	
	30 kHz
	Case C
	6252 – <3> – 6714

	n48
	30 kHz
	Case C
	7884 – <1> – 7982

	n50
	15kHz
	Case A
	3584 – <1> – 3787



6.2.1	UE maximum output power
This work-item is for PC3 power class only. Tolerances are copied from E-UTRA band 48.
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)

	n1
	
	
	
	
	23
	±2

	n41
	
	
	26
	+2/-33
	23
	±23

	n48
	
	
	
	
	23
	+2/-3

	n50
	
	
	
	
	23
	±2



6.2.3	UE additional maximum output power reduction
NS- signalling is needed due to FCC emission requirements. NS_27 is copied from E-UTRA band 48. NS_100 or NS_27U is not needed as UTRA is not deployed in this band.
[bookmark: _Hlk516051685] Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)
	Network Signalling label
	Requirements (subclause)
	NR Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_01
	
	Table 5.2-1
	
	
	N/A

	NS_03
	6.5.2.3.3
	n2, n25, n66, 
n70
	
	
	Subclause 6.2.3.7

	NS_03U
	6.5.2.3.3, 6.5.2.4.2
	n2, n25, n66
	
	
	Subclause 6.2.3.7

	NS_04
	6.5.2.3.2, 6.5.3.3.1
	n41
	10, 15, 20, 40, 50, 60 80, 100
	
	Subclause 6.2.3.2

	NS_05
	6.5.3.3.4
	n1, n84
	5, 10, 15, 202
	
	Subclause 6.2.3.4


	NS_05U
	6.5.3.3.4, 6.5.2.4.2
	n1, n84
	5, 10, 15, 20
	
	FFS

	NS_06
	6.5.2.3.4
	n12
	5, 10, 15
	
	N/A

	NS_08
	6.5.3.3.5
	n8, n81
	5, 10, 15
	
	Subclause 6.2.3.6

	NS_08U
	6.5.3.3.5, 6.5.2.4.2
	n8, n81
	5, 10, 15
	
	FFS

	NS_10
	
	n20, n82
	15, 20
	Table 6.2.3.3-1
	Table 6.2.3.3-1

	NS_17
	6.5.3.3.2
	n28, n83
	5,10
	Table 5.3.2-1
	N/A

	NS_18
	6.5.3.3.3
	n28, n83
	5
	
	Table 6.2.3.13-1, A1

	
	
	
	10, 15, 20
	
	Table 6.2.3.13-1, A2

	NS_27
	6.5.2.3.8
6.5.3.3.10
	n48
	5, 10, 15, 20, 40
	Table 6.2.3.15-1
	Table 6.2.3.15-2

	NS_35
	6.5.2.3.1
	n71
	5, 10, 15, 20
	Table 5.3.2-1
	N/A

	NS_37
	6.5.3.3.6
	n74(NOTE3)
	10, 15
	Table 6.2.3.8-1
	Table 6.2.3.8-1

	NS_38
	6.5.3.3.7
	n74
	5, 10, 15, 20
	Table 6.2.3.9-1
	Table 6.2.3.9-1

	NS_39
	6.5.3.3.8
	n74
	10, 15, 20
	Table 6.2.3.10-1
	Table 6.2.3.10-1

	NS_40
	6.5.2.3.5
	n51
	5
	
	Table 6.2.3.5-1

	NS_41
	6.5.2.3.6
	n50
	5, 10, 15, 20, 40, 50, 60
	
	Table 6.2.3.11-1

	NS_42
	6.5.2.3.7
	n50
	5, 10, 15, 20, 40, 50, 60
	
	Table 6.2.3.12-1

	NS_100
	6.5.2.4.2
	n1, n2, n3, n5, n8, n20, n25, n66, n80, n81, n82, n84,
NOTE 1
	
	
	Table 6.2.3.1-2

	NOTE 1:	This NS can be signalled for NR bands that have UTRA services deployed
NOTE 2:	No A-MPR is applied for 5 MHz CBW where the lower channel edge is ≥ 1930 MHz,10 MHz CBW where the lower channel edge is ≥ 1950 MHz and 15 MHz CBW where the lower channel edge is ≥ 1955 MHz.
NOTE 3:	Applicable when the NR carrier is within 1447.9 – 1462.9 MHz


[The NS_01 label with the field additionalPmax [7] absent is default for all NR bands.]
Table 6.2.3.1-1A: Mapping of Network Signaling label
	NR band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n1
	NS_01
	NS_100
	NS_05
	NS_05U
	
	
	
	

	n2
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n3
	NS_01
	NS_100
	
	
	
	
	
	

	n5
	NS_01
	NS_100
	
	
	
	
	
	

	n7
	NS_01
	
	
	
	
	
	
	

	n8
	NS_01
	NS_100
	NS_08
	NS_08U
	
	
	
	

	n12
	NS_01
	NS_06
	
	
	
	
	
	

	n20
	NS_01
	NS_100
	NS_10
	
	
	
	
	

	n25
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n28
	NS_01
	NS_17
	NS_18
	
	
	
	
	

	n34
	NS_01
	
	
	
	
	
	
	

	n38
	NS_01
	
	
	
	
	
	
	

	n39
	NS_01
	
	
	
	
	
	
	

	n40
	NS_01
	
	
	
	
	
	
	

	n41
	NS_01
	NS_04
	
	
	
	
	
	

	n48
	NS_01
	NS_27
	
	
	
	
	
	

	n50
	NS_01
	NS_41
	NS_42
	
	
	
	
	

	n51
	NS_01
	NS_40
	
	
	
	
	
	

	n66
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n70
	NS_01
	NS_03
	
	
	
	
	
	

	n71
	NS_01
	NS_35
	
	
	
	
	
	

	n74
	NS_01
	NS_37
	NS_38
	NS_39
	
	
	
	

	n77
	NS_01
	
	
	
	
	
	
	

	n78
	NS_01
	
	
	
	
	
	
	

	n79
	NS_01
	
	
	
	
	
	
	

	n80
	NS_01
	NS_100
	
	
	
	
	
	

	n81
	NS_01
	NS_100
	NS_08
	NS_08U
	
	
	
	

	n82
	NS_01
	NS_100
	NS_10
	
	
	
	
	

	n83
	NS_01
	NS_17
	NS_18
	
	
	
	
	

	n84
	NS_01
	NS_100
	NS_05
	NS_05U
	
	
	
	

	n86
	NS_01
	
	
	
	
	
	
	

	NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in sub-clause 6.3.2 of TS 38.331 [7].



[bookmark: _Hlk536698777]6.2.3.14	A-MPR for NS_27
A-MPR studies are presented in clause 7.1.1 of present contribution.
Following A-MPR definition was agreed.
Table 6.2.3.15-1: A-MPR for NS_27
	Channel Bandwidth, MHz
	Carrier Centre Frequency, Fc, MHz
	Region A
	Region B

	
	
	RBstart*12*SCS
	RBend*12*SCS
	LCRB*12*SCS
	A-MPR
	LCRB*12*SCS
	A-MPR

	5 MHz
	3552.5 ≤ FC ≤ 3697.5
	
	
	
	
	
	

	10 MHz
	3555 ≤ FC ≤ 3695
	
	
	
	
	
	

	15 MHz
	3557.5 ≤ FC < 3562.5
	<1.8MHz
	
	
	A3
	
	

	
	3687.5 < FC ≤ 3692.5
	>11.52 MHz
	
	
	
	
	

	15 MHz
	3562.5 ≤ FC ≤ 3687.5
	Note 1
	
	<1.44MHz
	A4
	
	

	
	
	
	Note 2
	
	
	
	

	20 MHz
	3560 ≤ FC < 3570
	<3.6MHz
	
	
	A5
	
	

	
	3680 < FC ≤ 3690
	>12.96MHz
	
	
	
	
	

	20 MHz
	3570 ≤ FC ≤ 3680
	Note 1
	
	<1.44MHz
	A6
	
	

	
	
	
	Note 2
	
	
	
	

	40 MHz
	3570 ≤ FC < 3600
	<11.34M
	
	
	A7
	
	

	
	
	
	>31.0MHz
	<1.8MHz
	
	
	

	
	3650 < FC ≤ 3680
	>24.48MHz
	
	
	
	
	

	
	
	
	<6.48MHz
	<1.8MHz
	
	
	

	40 MHz
	3600 ≤ FC ≤ 3650
	Note 1
	
	<1.44MHz
	A8
	 >[20]MHz
	 [2]

	
	
	
	Note 2
	
	
	
	

	NOTE 1: <[(3530M-Fc)+5*BW/2]/5, Fc<3567.5M for BW=15M, Fc<3580M for BW=20M, Fc<3625M for BW=40M
NOTE 2: >[(Fc-3720M)+5*BW/2]/5, Fc>3682.5M for BW=15M, Fc>3670M for BW=20M, Fc>3625M for BW=40M



Table 6.2.3.15-2: A-MPR for modulation and waveform type
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5
	A6
	A7
	A8

	
	Outer
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM 
	PI/2 BPSK
	
	
	4
	4
	4
	4
	10.5
	4

	
	QPSK
	
	
	4
	4
	4
	4
	10.5
	4

	
	16 QAM
	
	
	5
	4
	5
	4
	11
	4

	
	64 QAM
	
	
	5
	4
	5
	4
	11
	4

	
	256 QAM
	
	
	
	
	
	
	11
	

	CP-OFDM 
	QPSK
	
	
	6
	4
	6
	4
	11.5
	4

	
	16 QAM
	
	
	6
	4
	6
	4
	11.5
	4

	
	64 QAM
	
	
	6
	4
	6
	4
	11.5
	4

	
	256 QAM
	
	
	
	
	
	
	11.5
	

	NOTE 1:   The backoff applied is max (MPR, A-MPR) where MPR is defined in Table 6.2.2-1
NOTE 2:	Outer and inner allocations are defined in clause 6.2.2



6.5.2.3	Additional spectrum emission mask
[bookmark: _Hlk536698847]6.5.2.3.8	Requirements for network signalled value "NS_27"
Following the FCC requirements additional spectrum emission mask is defined as follows.
[bookmark: _Hlk536698897]Table 6.5.2.3.8-1: Additional requirements for “NS_27”
	Spectrum emission limit (dBm) / measurement bandwidth 
for each channel bandwidth

	ΔfOOB 
MHz
	5
MHz
	10 
MHz
	15 
MHz
	20 
MHz
	40 
MHz
	Measurement
bandwidth

	± 0 - 1
	-13
	1 % channel bandwidth

	± 1 - X
	-13
	1 MHz

	< – X or > X when
3540 MHz < ΔfOOB < 3710 MHz
	-25
	

	NOTE:	X is occupied channel bandwidth as defined in Table 6.5.1-1



6.5.3.3	Additional spurious emissions
[bookmark: _Hlk536700765]6.5.3.3.9	Requirement for network signalled value “NS_27”
Following the FCC requirements additional spurious emissions is defined as follows.
Table 6.5.3.3.9-1: Additional requirements
	Frequency range
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5, 10, 15, 20, 40 MHz
	

	9 kHz – 3530 MHz
	-40
	1 MHz

	3530 MHz – 3540 MHz
	-25
	

	3710 MHz – 3720 MHz
	-25
	

	3720 MHz – 12.75 GHz
	-40
	



7.3.2	Reference sensitivity power level
n77 and n78 REFSENS is used to allow co-banding. Channel bandwidths larger than 40 MHz can be used only in CA as these bandwidths are DL-only therefore the REFSENS can also only be verified in CA mode.
Table 7.3.2-1: Two antenna port 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)
	30 MHz (dBm)
	40
MHz
(dBm)
	50
MHz
(dBm)
	60
MHz
(dBm)
	80
MHz
(dBm)
	90
MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	n411
	15
	
	-94.8
	-93.0
	-91.8
	
	
	-88.6
	-87.6
	
	
	
	
	TDD

	
	30
	
	-95.1
	-93.1
	-92.0
	
	
	-88.7
	-87.7
	-86.9
	-85.6
	-85.1
	-84.7
	

	
	60
	
	-95.5
	-93.4
	-92.2
	
	
	-88.9
	-87.8
	-87.1
	-85.6
	-85.1
	-84.7
	

	n481
	15
	-99
	-95.8
	-94.0
	-92.7
	
	
	-89.6
	-88.64
	
	
	
	
	TDD

	
	30
	
	-96.1
	-94.1
	-92.9
	
	
	-89.7
	-88.74
	-87.94
	-86.64
	-86.14
	-85.64
	

	
	60
	
	-96.5
	-94.4
	-93.1
	
	
	-89.9
	-88.84
	-88.04
	-86.74
	-86.24
	-85.74
	

	n50
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	-90.6
	-89.6
	
	
	
	
	TDD

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	-90.7
	-89.7
	-88.9
	-87.6
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	-90.9
	-89.8
	-89.1
	-87.6
	
	
	

	n781
	15
	
	-95.8
	-94.0
	-92.7
	
	
	-89.6
	-88.6
	
	
	
	
	TDD

	
	30
	
	-96.1
	-94.1
	-92.9
	
	
	-89.7
	-88.7
	-87.9
	-86.6
	-86.1
	-85.6
	

	
	60
	
	-96.5
	-94.4
	-93.1
	
	
	-89.9
	-88.8
	-88.0
	-86.7
	-86.2
	-85.7
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE.
[bookmark: _Hlk511472]NOTE 4:   For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as an downlink carrier part of CA configuration



For UE(s) equipped with 4 Rx antenna ports, reference sensitivity for 2Rx antenna ports in Table 7.3.2-1 shall be modified by the amount given in ΔRIB,4R in Table 7.3.2-2 for the applicable operating bands.

	Operating band
	ΔRIB,4R (dB)

	n1, n2, n3, n40, n7, n34, n38, n39, n41, n66, n70
	-2.7

	n48, n77, n78, n79
	-2.2



The reference receive sensitivity (REFSENS) requirement specified in Table 7.3.2-1 and Table 7.3.2-2 shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-3.
Table 7.3.2-3: Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth / Duplex mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90
MHz
	100 MHz
	Duplex Mode

	n41
	15
	
	50
	75
	100
	
	
	216
	270
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	
	
	100
	128
	162
	216
	243
	270
	

	
	60
	
	10
	18
	24
	
	
	50
	64
	75
	100
	120
	135
	

	n48
	15
	25
	50
	75
	100
	
	
	216
	
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	
	
	100
	
	
	
	
	
	

	
	60
	
	10
	18
	24
	
	
	50
	
	
	
	
	
	

	n50
	15
	25
	50
	75
	100
	
	
	216
	270
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	
	
	100
	128
	162
	NOTE 3
	
	
	

	
	60
	
	10
	18
	24
	
	
	50
	64
	75
	NOTE 3
	
	
	

	NOTE 1:	1 Refers to the 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 2:	2 refers to Band 20; for 15 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16; for 30 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 6 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8; for 60 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 4;
NOTE 3:	For DL channel bandwidths that do not have symmetric UL channel bandwidth, highest valid UL configuration with lowest duplex distance shall be used.



Unless given by Table 7.3.2-4, the minimum requirements specified in Tables 7.3.2-1 and 7.3.2-2 shall be verified with the network signalling value NS_01 (Table 6.2.3-1) configured. 
Table 7.3.2-4: Network signaling value for reference sensitivity
	Operating band
	Network Signalling value

	n2
	NS_03

	n12
	NS_06

	n25
	NS_03

	n48
	NS_27

	n66
	NS_03

	n70
	NS_03

	n71
	NS_35



7.6.2	In-band blocking
n48 is added into in-band blocking table. 
Table 7.6.2-4: In-band blocking for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz
	NR band
	Parameter
	Unit
	Case 1
	Case 2

	
	Pinterferer
	dBm
	-56
	-44

	n48, n77, n78, n79
	Finterferer (offset)
	MHz
	-CBW/2 – 
FIoffset, case 1
and
BW/2 + 
FIoffset, case 1
	≤ -CBW/2 – 
FIoffset, case 2
and
≥ CBW/2 + 
FIoffset, case 2

	
	Finterferer
	
	NOTE 2
	FDL_low – 3CBW
to
FDL_high + 3CBW

	
NOTE 1:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with an SCS equal to that of the wanted signal.
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
NOTE 3:	CBW denotes the channel bandwidth of the wanted signal



7.6.3	Out-of-band blocking
n48 is added into out-of-band blocking table. Note 3 is assigned to band 48 to allow usage of n77/n78 filter. Same approach is used in E-UTRA to allow band 48 share filter with bands 42 and 43.
Table 7.6.3-4: Out of-band blocking for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz
	NR band
	Parameter
	Unit
	Range1
	Range 2
	Range 3

	n48, n77, n78
(NOTE 3)
	Pinterferer
	dBm
	-44
	-30
	-15

	
	Finterferer (CW)
	MHz
	-60 < f – FDL_low ≤      -3CBW
or
3CBW ≤ f – FDL_high < 60
	-200 < f – FDL_low ≤    -MAX(60,3CBW)
or
MAX(60,3CBW) ≤ f – FDL_high < 200
	1 ≤ f ≤ FDL_low – MAX(200,3CBW)
or 
FDL_high                      + MAX(200,3CBW)  
≤ f ≤ 12750

	n79
(NOTE 4)
	Finterferer (CW)
	MHz
	N/A
	-150 < f – FDL_low ≤           -MAX(60,3CBW)
or
MAX(60,3CBW) ≤ f – FDL_high < 150
	1 ≤ f ≤ FDL_low – MAX(150,3CBW)
or 
FDL_high                      + MAX(150,3CBW)  
≤ f ≤ 12750

	NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 6000 MHz.
NOTE 2:	CBW denotes the channel bandwidth of the wanted signal
NOTE 3:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm, for FInterferer > 2700 MHz and FInterferer < 4800 MHz. For CBW > 15 MHz, the requirement for Range 1 is not applicable and Range 2 applies from the frequency offset of 3CBW from the band edge. For CBW larger than 60 MHz, the requirement for Range 2 is not applicable and Range 3 applies from the frequency offset of 3CBW from the band edge.
NOTE 4:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm, for FInterferer > 3650 MHz and FInterferer < 5750 MHz. For CBW ≥ 40 MHz, the requirement for Range 2 is not applicable and Range 3 applies from the frequency offset of 3CBW from the band edge.



3	Conclusion
In this contribution we have discussed what are the specification changes for TS 38.101-1 due to introduction of n48.
4	References
[1]	RP-182865, New WID: Introduction of NR band n48, RAN#82

************************ Start of the TP ************************************************
[bookmark: _Toc459205404][bookmark: _Toc536692769]6	Operating band, channel bandwidths, channel numbering
5.2		Operating bands
Because in this case E-UTRA band 48 is re-farmed the band number is re-used.
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high

	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n48
	3550 MHz – 3700 MHz
	3550 MHz – 3700 MHz
	TDD


 
5.3		UE channel bandwidth
From the WID we can determine the Channel bandwidths. Channel bandwidth of 5 MHz can be used only as a part of DC or CA-configuration as it is not discoverable in initial acquisition because the synchronization raster does not support 15 kHz. Channel bandwidths of 50 MHz – 100 MHz are listed in WID as applicable only for DL. Furthermore, the WID states that only symmetric UL/DL bandwidths are defined for non-CA operation, therefore channel bandwidths of 50 MHz – 100 MHz can be used only as Scell in CA-configuration.
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	101,2 MHz
	152 MHz
	202 MHz
	252 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	n41
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	n48
	15
	Yes4
	Yes
	Yes
	Yes
	
	
	Yes
	Yes5
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes5
	Yes5
	Yes5
	Yes5
	Yes5

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes5
	Yes5
	Yes5
	Yes5
	Yes5

	NOTE 3:	This UE channel bandwidth is applicable only to downlink.
NOTE 4:    For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an Scell part of DC or CA configuration.
NOTE 5:   For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an downlink SCell part of CA configuration



5.4.2.1		NR-ARFCN and channel raster
Table 5.4.2.3-1: Applicable NR-ARFCN per operating band
	NR Operating Band
	ΔFRaster 
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n41
	15
	499200 – <3> – 537999
	499200 – <3> – 537999

	
	30
	499200 – <6> – 537996
	499200 – <6> – 537996

	n48
	15
	636667 – <1> – 646666
	636667 – <1> – 646666

	
	30
	636668 – <2> – 646666
	636668 – <2> – 646666



5.4.3.1		Synchronization raster and numbering
Table 5.4.3.3-1: Applicable SS raster entries per operating band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n41
	15kHz
	Case A
	6246 – <3> – 6717

	
	30 kHz
	Case C
	6252 – <3> – 6714

	n48
	30 kHz
	Case C
	7884 – <1> – 7982



************************ Un-changed section ************************************************
[bookmark: _Toc459205406][bookmark: _Toc536692770]7	Study of UE and BS requirements
[bookmark: _Toc459205407][bookmark: _Toc536692771]7.1	UE requirements
6.2.1	UE maximum output power
This work-item is for PC3 power class only. Tolerances are copied from E-UTRA band 48.
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)

	n41
	
	
	26
	+2/-33
	23
	±23

	n48
	
	
	
	
	23
	+2/-3



6.2.3	UE additional maximum output power reduction
NS- signalling is needed due to FCC emission requirements. NS_27 is copied from E-UTRA band 48. NS_100 or NS_27U is not needed as UTRA is not deployed in this band.
 Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)
	Network Signalling label
	Requirements (subclause)
	NR Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_27
	6.5.2.3.8
6.5.3.3.10
	n48
	5, 10, 15, 20, 40
	Table 6.2.3.15-1
	Table 6.2.3.15-2

	NOTE 1:	This NS can be signalled for NR bands that have UTRA services deployed
NOTE 2:	No A-MPR is applied for 5 MHz CBW where the lower channel edge is ≥ 1930 MHz,10 MHz CBW where the lower channel edge is ≥ 1950 MHz and 15 MHz CBW where the lower channel edge is ≥ 1955 MHz.
NOTE 3:	Applicable when the NR carrier is within 1447.9 – 1462.9 MHz



Table 6.2.3.1-1A: Mapping of Network Signaling label
	NR band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n41
	NS_01
	NS_04
	
	
	
	
	
	

	n48
	NS_01
	NS_27
	
	
	
	
	
	

	NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in sub-clause 6.3.2 of TS 38.331 [7].



6.2.3.15	A-MPR for NS_27
A-MPR studies are presented in clause 7.1.1 of present contribution.
Following A-MPR definition was agreed.
Table 6.2.3.15-1: A-MPR for NS_27
	Channel Bandwidth, MHz
	Carrier Centre Frequency, Fc, MHz
	Region A
	Region B

	
	
	RBstart*12*SCS
	RBend*12*SCS
	LCRB*12*SCS
	A-MPR
	LCRB*12*SCS
	A-MPR

	5 MHz
	3552.5 ≤ FC ≤ 3697.5
	
	
	
	
	
	

	10 MHz
	3555 ≤ FC ≤ 3695
	
	
	
	
	
	

	15 MHz
	3557.5 ≤ FC < 3562.5
	<1.8MHz
	
	
	A3
	
	

	
	3687.5 < FC ≤ 3692.5
	>11.52 MHz
	
	
	
	
	

	15 MHz
	3562.5 ≤ FC ≤ 3687.5
	Note 1
	
	<1.44MHz
	A4
	
	

	
	
	
	Note 2
	
	
	
	

	20 MHz
	3560 ≤ FC < 3570
	<3.6MHz
	
	
	A5
	
	

	
	3680 < FC ≤ 3690
	>12.96MHz
	
	
	
	
	

	20 MHz
	3570 ≤ FC ≤ 3680
	Note 1
	
	<1.44MHz
	A6
	
	

	
	
	
	Note 2
	
	
	
	

	40 MHz
	3570 ≤ FC < 3600
	<11.34M
	
	
	A7
	
	

	
	
	
	>31.0MHz
	<1.8MHz
	
	
	

	
	3650 < FC ≤ 3680
	>24.48MHz
	
	
	
	
	

	
	
	
	<6.48MHz
	<1.8MHz
	
	
	

	40 MHz
	3600 ≤ FC ≤ 3650
	Note 1
	
	<1.44MHz
	A8
	 >[20]MHz
	 [2]

	
	
	
	Note 2
	
	
	
	

	NOTE 1: <[(3530M-Fc)+5*BW/2]/5, Fc<3567.5M for BW=15M, Fc<3580M for BW=20M, Fc<3625M for BW=40M
NOTE 2: >[(Fc-3720M)+5*BW/2]/5, Fc>3682.5M for BW=15M, Fc>3670M for BW=20M, Fc>3625M for BW=40M



Table 6.2.3.15-2: A-MPR for modulation and waveform type
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5
	A6
	A7
	A8

	
	Outer
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM 
	PI/2 BPSK
	
	
	4
	4
	4
	4
	10.5
	4

	
	QPSK
	
	
	4
	4
	4
	4
	10.5
	4

	
	16 QAM
	
	
	5
	4
	5
	4
	11
	4

	
	64 QAM
	
	
	5
	4
	5
	4
	11
	4

	
	256 QAM
	
	
	
	
	
	
	11
	

	CP-OFDM 
	QPSK
	
	
	6
	4
	6
	4
	11.5
	4

	
	16 QAM
	
	
	6
	4
	6
	4
	11.5
	4

	
	64 QAM
	
	
	6
	4
	6
	4
	11.5
	4

	
	256 QAM
	
	
	
	
	
	
	11.5
	

	NOTE 1:   The backoff applied is max (MPR, A-MPR) where MPR is defined in Table 6.2.2-1
NOTE 2:	Outer and inner allocations are defined in clause 6.2.2



6.5.2.3	Additional spectrum emission mask
6.5.2.3.8	Requirements for network signalled value "NS_27"
Following the FCC requirements additional spectrum emission mask is defined as follows.
Table 6.5.2.3.8-1: Additional requirements for “NS_27”
	Spectrum emission limit (dBm) / measurement bandwidth 
for each channel bandwidth

	ΔfOOB 
MHz
	5
MHz
	10 
MHz
	15 
MHz
	20 
MHz
	40 
MHz
	Measurement
bandwidth

	± 0 - 1
	-13
	1 % channel bandwidth

	± 1 - X
	-13
	1 MHz

	< – X or > X when
3540 MHz < ΔfOOB < 3710 MHz
	-25
	

	NOTE:	X is occupied channel bandwidth as defined in Table 6.5.1-1



6.5.3.3	Additional spurious emissions
6.5.3.3.9	Requirement for network signalled value “NS_27”
Following the FCC requirements additional spurious emissions is defined as follows.
Table 6.5.3.3.9-1: Additional requirements
	Frequency range
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5, 10, 15, 20, 40 MHz
	

	9 kHz – 3530 MHz
	-40
	1 MHz

	3530 MHz – 3540 MHz
	-25
	

	3710 MHz – 3720 MHz
	-25
	

	3720 MHz – 12.75 GHz
	-40
	



7.3.2	Reference sensitivity power level
n77 and n78 REFSENS is used to allow co-banding. Channel bandwidths larger than 40 MHz can be used only in CA as these bandwidths are DL-only therefore the REFSENS can also only be verified in CA mode.
Table 7.3.2-1: Two antenna port 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)
	30 MHz (dBm)
	40
MHz
(dBm)
	50
MHz
(dBm)
	60
MHz
(dBm)
	80
MHz
(dBm)
	90
MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	n411
	15
	
	-94.8
	-93.0
	-91.8
	
	
	-88.6
	-87.6
	
	
	
	
	TDD

	
	30
	
	-95.1
	-93.1
	-92.0
	
	
	-88.7
	-87.7
	-86.9
	-85.6
	-85.1
	-84.7
	

	
	60
	
	-95.5
	-93.4
	-92.2
	
	
	-88.9
	-87.8
	-87.1
	-85.6
	-85.1
	-84.7
	

	n481
	15
	-99
	-95.8
	-94.0
	-92.7
	
	
	-89.6
	-88.64
	
	
	
	
	TDD

	
	30
	
	-96.1
	-94.1
	-92.9
	
	
	-89.7
	-88.74
	-87.94
	-86.64
	-86.14
	-85.64
	

	
	60
	
	-96.5
	-94.4
	-93.1
	
	
	-89.9
	-88.84
	-88.04
	-86.74
	-86.24
	-85.74
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE.
NOTE 4:   For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as an downlink carrier part of CA configuration



For UE(s) equipped with 4 Rx antenna ports, reference sensitivity for 2Rx antenna ports in Table 7.3.2-1 shall be modified by the amount given in ΔRIB,4R in Table 7.3.2-2 for the applicable operating bands.

	Operating band
	ΔRIB,4R (dB)

	n1, n2, n3, n40, n7, n34, n38, n39, n41, n66, n70
	-2.7

	n48, n77, n78, n79
	-2.2



The reference receive sensitivity (REFSENS) requirement specified in Table 7.3.2-1 and Table 7.3.2-2 shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-3.
Table 7.3.2-3: Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth / Duplex mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90
MHz
	100 MHz
	Duplex Mode

	n41
	15
	
	50
	75
	100
	
	
	216
	270
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	
	
	100
	128
	162
	216
	243
	270
	

	
	60
	
	10
	18
	24
	
	
	50
	64
	75
	100
	120
	135
	

	n48
	15
	25
	50
	75
	100
	
	
	216
	216
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	
	
	100
	
	
	
	
	
	

	
	60
	
	10
	18
	24
	
	
	50
	
	
	
	
	
	

	n50
	15
	25
	50
	75
	100
	
	
	216
	270
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	
	
	100
	128
	162
	NOTE 3
	
	
	

	
	60
	
	10
	18
	24
	
	
	50
	64
	75
	NOTE 3
	
	
	

	NOTE 1:	1 Refers to the 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 2:	2 refers to Band 20; for 15 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16; for 30 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 6 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8; for 60 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 4;
NOTE 3:	For DL channel bandwidths that do not have symmetric UL channel bandwidth, highest valid UL configuration with lowest duplex distance shall be used.



Unless given by Table 7.3.2-4, the minimum requirements specified in Tables 7.3.2-1 and 7.3.2-2 shall be verified with the network signalling value NS_01 (Table 6.2.3-1) configured. 
Table 7.3.2-4: Network signaling value for reference sensitivity
	Operating band
	Network Signalling value

	n2
	NS_03

	n12
	NS_06

	n25
	NS_03

	n48
	NS_27

	n66
	NS_03

	n70
	NS_03

	n71
	NS_35



7.6.2	In-band blocking
n48 is added into in-band blocking table. 
Table 7.6.2-4: In-band blocking for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz
	NR band
	Parameter
	Unit
	Case 1
	Case 2

	
	Pinterferer
	dBm
	-56
	-44

	n48, n77, n78, n79
	Finterferer (offset)
	MHz
	-CBW/2 – 
FIoffset, case 1
and
BW/2 + 
FIoffset, case 1
	≤ -CBW/2 – 
FIoffset, case 2
and
≥ CBW/2 + 
FIoffset, case 2

	
	Finterferer
	
	NOTE 2
	FDL_low – 3CBW
to
FDL_high + 3CBW

	
NOTE 1:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with an SCS equal to that of the wanted signal.
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
NOTE 3:	CBW denotes the channel bandwidth of the wanted signal



7.6.3	Out-of-band blocking
n48 is added into out-of-band blocking table. Note 3 is assigned to band 48 to allow usage of n77/n78 filter. Same approach is used in E-UTRA to allow band 48 share filter with bands 42 and 43.
Table 7.6.3-4: Out of-band blocking for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz
	NR band
	Parameter
	Unit
	Range1
	Range 2
	Range 3

	n48, n77, n78
(NOTE 3)
	Pinterferer
	dBm
	-44
	-30
	-15

	
	Finterferer (CW)
	MHz
	-60 < f – FDL_low ≤      -3CBW
or
3CBW ≤ f – FDL_high < 60
	-200 < f – FDL_low ≤    -MAX(60,3CBW)
or
MAX(60,3CBW) ≤ f – FDL_high < 200
	1 ≤ f ≤ FDL_low – MAX(200,3CBW)
or 
FDL_high                      + MAX(200,3CBW)  
≤ f ≤ 12750

	n79
(NOTE 4)
	Finterferer (CW)
	MHz
	N/A
	-150 < f – FDL_low ≤           -MAX(60,3CBW)
or
MAX(60,3CBW) ≤ f – FDL_high < 150
	1 ≤ f ≤ FDL_low – MAX(150,3CBW)
or 
FDL_high                      + MAX(150,3CBW)  
≤ f ≤ 12750

	NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 6000 MHz.
NOTE 2:	CBW denotes the channel bandwidth of the wanted signal
NOTE 3:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm, for FInterferer > 2700 MHz and FInterferer < 4800 MHz. For CBW > 15 MHz, the requirement for Range 1 is not applicable and Range 2 applies from the frequency offset of 3CBW from the band edge. For CBW larger than 60 MHz, the requirement for Range 2 is not applicable and Range 3 applies from the frequency offset of 3CBW from the band edge.
NOTE 4:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm, for FInterferer > 3650 MHz and FInterferer < 5750 MHz. For CBW ≥ 40 MHz, the requirement for Range 2 is not applicable and Range 3 applies from the frequency offset of 3CBW from the band edge.



************************ End of the TP ************************************************
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