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Introduction
In last RAN#90-e, a new WI has been approved to specify the new NR band n85, re-farmed from LTE band 85.
This contribution is discussing the core UE RF impacts when introducing this band.
Discussion 
Presentation
The NR band n85 is re-farmed E-UTRA band 85.
The WI objectives are: 
[bookmark: OLE_LINK8]Specify a new NR FDD operating band n85 (the uplink band for this new band is 18 MHz, 698-716 MHz; the downlink band is 18 MHz, 728-746 MHz; the duplex gap is 12 MHz, 716-728 MHz) to support subcarrier spacing of 15 kHz for 5 MHz channel bandwidth, and subcarrier spacing of 15 kHz and 30 kHz for 10 MHz channel bandwidth. 
Specify RF characteristics of the new band 
Specify requirements for the new band with assumption that the UE supporting band n85 can also support band n12. 

General
Band definition
The band n85 shall be added to list of NR operating bands in FR1, table 5.2-1 as below:
	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

	n85
	698 MHz – 716 MHz
	728 MHz – 746 MHz
	FDD





BS channel bandwidth 
Following channel BWs shall be added to table 5.3.5-1:
	NR band / SCS / BS channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	

	n85
	30
	
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	



Channel arrangement
NR-ARFCN for n85 shall be added in table 5.4.2.3-1:
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n85
	100
	N/A
	145600 – <20> – 149200



And sync raster information shall be added to table 5.4.3.3-1:
	NR operating band
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	n85
	15 kHz
	Case A
	1826 – <1> – 1858



Tx-Rx frequency separation
Table 5.4.4-1 shall be updated to include n85 with 30 MHz Tx-Rx separation.
	NR Operating Band
	TX – RX 
carrier centre frequency
separation

	n85
	30 MHz



Tx requirements
UE max output power
The UE power class table 6.2.2-1 shall be updated to include n85:
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n85
	
	
	
	
	
	
	23
	±2



A-MPR
A-MPR requirements shall be updated to include n85 support:
· Additional maximum power reduction (A-MPR) table 6.2.3.1-1:
· NS_06 shall be updated, adding n85:
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_06
	6.5.2.3.4
	n12
	5, 10, 15
	
	N/A

	
	
	n14, n85
	5,10
	
	



· Mapping of NS label table 6.2.31-1A:
	NR band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n85
	NS_01
	NS_06
	
	
	
	
	
	



In TS 36.104, there is a power limitation for NB-IoT standalone BS operating in band 85. This limitation is of course still valid for NB-IoT BS standalone operating in band n85. But as NB-IoT standalone requirements are only specified in TS 36.104, this power limitation doesn’t have to be copied in TS 38.104.
Spurious coexistence
Band n85 shall be added to table 6.5.3.2-1:
	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n85
	E-UTRA Band 2, 5, 13, 14, 17, 24, 25, 26, 27, 30, 41, 48, 51, 53, 71, 74
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 4, 10, 66, 70
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 12, 85
	FDL_low
	-
	FDL_high
	-50
	1
	15



Rx requirements
REFSENS
REFSENS limits for band n85 shall be added in table 7.3.2-1:
	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

	n85
	15
	-97.0
	-93.8
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-94.1
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	



And associated RB allocation table 7.3.2-3:
	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
	70
MHz
	80
MHz
	90
MHz
	100 MHz
	Duplex Mode

	n85
	15
	20
	20
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	10
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	



And the REFSENS NS table as well, table 7.3.2-4:
	Operating band
	Network Signalling value

	n85
	NS_06



In-band Blocking
Table 7.6.2-2 shall be updated: 
	NR band
	Parameter
	Unit
	Case 1
	Case 2
	Case 3
	Case 4

	
	Pinterferer
	dBm
	-56
	-44
	-15
	-38

	
	Finterferer (offset)
	MHz
	-BWChannel/2 – 
FIoffset, case 1
and
BWChannel/2 + 
FIoffset, case 1
	≤ -BWChannel/2 – 
FIoffset, case 2
and
≥ BWChannel/2 + 
FIoffset, case 2
	
	-BWChannel/2-11

	n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n25, n26, n28,n34, n38,n39, n40, n41, n483, n50, n51, n53, n65, n66, n70, n74, n75, n76, n85, n91, n92, n93, n94
	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 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: -BWChannel/2 – FIoffset, case 1; b: BWChannel/2 + FIoffset, case 1
NOTE 3:	n48 follows the requirement in this frequency range according to the general requirement defined in Clause 7.1.



Out of band Blocking
Table 7.6.3-2 shall be updated: 
	NR band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	n1, n2, n3,
	Pinterferer
	dBm
	-44
	-30
	-15

	n5, n7, n8, n12, n13, n14, n18, n20, n25, n26, n28, n30, n34, n38, n39, n40, n41, n485, n50, n51, n536, n65, n66, n70, n71, n74, n75, n76, n85, n91, n92, n93, n94
	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 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 6000 MHz.
NOTE 2:	For band 51 the FDL_high of band 50 is applied as FDL_high for band 51. For band 50, the FDL_low of band 51 is applied as FDL_low for band 50.
NOTE 3:	For band 76 the FDL_high of band 75 is applied as FDL_high for band 76. For band 75, the FDL_low of band 76 is applied as FDL_low for band 75.
NOTE 4:	For UEs supporting both bands 38 and 41, the FDL_high and FDL_low of band 41 is applied as FDL_high and FDL_low for band 38.
NOTE 5:	n48 follows the requirement in this frequency range according to the general requirement defined in Clause 7.1. The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2700 MHz and FInterferer < 4800 MHz.
NOTE 6:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2580 MHz and FInterferer < 2775 MHz.
NOTE 7	For UE supporting both bands 25 and 70, the FDL_high of band 70 is applied as FDL_high for band 25, and the FDL_low of band 25 is applied as FDL_low for band 70.
NOTE8:	For bands 91 and 93 the FDL_high of bands 92 and 94 are applied as FDL_high for bands 91 and 93. For bands 92 and 94, the FDL_low of bands 91 and 93 are applied as FDL_low for bands 92 and 94



Narrowband Blocking
Table 7.6.4-1 shall be updated: 
	NR band
	Parameter
	Unit
	Channel Bandwidth

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

	n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n25, n26, n28, n30, n34, n38, n39, n40, n41, n48, n50, n51, n53, n65, n66, n70, n71, n74, n75, n76, n85
	Pw
	dBm
	
	PREFSENS + channel-bandwidth specific value below

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

	
	Puw (CW)
	dBm
	-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
	20.5575
	25.7025
	NA
	NA
	NA
	NA

	
	Fuw (offset SCS= 30 kHz)
	MHz
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	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.



Conclusion
In this contribution, we analyzed the UE RF impacts when introducing band n85. 
Proposal: Agree with the changes listed in this contribution.
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