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Introduction
At RAN#88e, a new work item related to introduction of SUL band in 1.6 GHz was approved in [1]. In the last RAN4 meeting, a work plan for the WI was also approved in [2], which categorized up the work into three areas as follows:
	Common part
· System paramters:
· Operating band
· Channel bandwidth
· Channel raster
· Synchronization raster
BS Part
1. Co-existence
1. Spurious emissions
1. Co-location with other base stations
UE Part
1. Given the justification provided in the WID, determine if requirements are required to meet the transmit power limits in the UL frequency range, 1627.5 – 1632.5 MHz
1. UE maximum output power
1. Out of band emissions
1. Spurious emissions



The new proposed SUL band overlaps with the exact frequencies of FDD band n24. With the previous experiences in introducing the SUL band n98 which overlaps with the TDD band n39, it is straightforward that RAN4 introduces the corresponding RF requirements to facilitate complete introduction of the new SUL band n99.
For UE RF requirements, introducing SUL band n99 involves the items listed in the below box which are all specified in TS 38.101-1:
	UE RF requirements
· Operating bands
· UE channel bandwidth
· Channel raster
· UE MOP and MPR/AMPR
· Spurious emissions


For the BS requirements, introducing SUL band n99 involves the BS coexistence requirements: Additional spurious emission and co-location emission requirements. The related specs are: TS 38.104, 38.141-1/-2, 36.104, 36.141, 37.104, 37.141, 37.105, 37.145-1/-2.
In this paper, we discuss the necessary RF requirements to be specified in order to accomplish introduction of the new SUL band n99. Companion draftCRs are in [3] – [13]. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]UE RF Requirements
Operating band number
In success to n98, the new SUL band to be introduced for 1626.5-1660.5 MHz can be named with n99.
Table 5.2-1: NR operating bands in FR1
	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

	n99
	1626.5 MHz –1660.5 MHz
	N/A
	SUL


Proposal 1:  Introduce the new SUL band for 1626.5-1660.5 MHz as band n99.
UE channel bandwidth
It is natural that for the new SUL band n99, the UE supporting this band should support all the channel bandwidths specified for band n24 as listed below, since n24 and n99 have the exact same frequencies for UL.
Table 5.3.5-1 Channel bandwidths for each NR band
	NR band / SCS / UE Channel bandwidth

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

	n99
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	
	
	
	
	
	
	
	
	
	
	



Channel raster
The channel raster for n99 should follow exactly the one for band n24 UL.
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)

	n99
	100
	325300 – <20> – 332100
	N/A


MOP and A-MPR
The MOP requirements of PC3 for SUL band n99 should follow the ones for band n24 and a few others.
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)

	n99
	
	
	
	
	23
	±2


For MPR requirements, the generic ones apply to n99.
For A-MPR requirements, it is reasonable that band n99 should follow band n24 at least with a default NS_01.
Table 6.2.3.1-1A: Mapping of network signaling label
	NR band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n99
	NS_01
	
	
	
	
	
	
	




Spurious emissions
Regarding spurious emissions, band n99 should have the same requirements as those for band n24 as below.
Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence
	NR Band
	Spurious emission for UE co-existence

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

	n24, n99
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 24, 25, 26, 29, 30, 41, 48, 66, 70, 71, 85 
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	2



Proposal 2:  Specify UE RF requirements for the new SUL band for 1626.5-1660.5 MHz following band n24.
BS RF Requirements 
Several BS specs need to be considered to introduce a new band. Taking TS 38.104 as an example, the corresponding parts shall be introduced for spurious emissions as below and in every other spec. 
Table 6.6.5.2.3-1: BS spurious emissions basic limits for BS for co-existence with systems operating in other frequency bands
	System type for NR to co-exist with
	Frequency range for co-existence requirement
	Basic limits
	Measurement bandwidth
	Note

	NR Band n99
	1626.5 – 1660.5 MHz
	-49 dBm
	1 MHz
	



Table 6.6.5.2.4-1: BS spurious emissions basic limits for BS co-located with another BS
	Type of co-located BS
	Frequency range for co-location requirement
	Basic limits
	Measurement bandwidth
	Note

	
	
	WA BS
	MR BS
	LA BS
	
	

	 NR band n99
	1626.5 – 1660.5 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	


The related BS specs are: TS 38.104, 38.141-1/-2, 36.104, 36.141, 37.104, 37.141, 37.105, 37.145-1/-2.
Proposal 3:  Specify BS spurious emissions requirements for the new SUL band for 1626.5-1660.5MHz in all the BS specs such as TS 38.104, 38.141-1/-2, 36.104, 36.141, 37.104, 37.141, 37.105, 37.145-1/-2, whenever necessary.
Conclusions
In this paper, we discuss the necessary RF requirements to be specified in order to accomplish introduction of the new SUL band n99. Companion draftCRs are in [3] – [13]. We propose:
Proposal 1:  Introduce the new SUL band for 1626.5-1660.5MHz as band n99.
Proposal 2:  Specify UE RF requirements for the new SUL band for 1626.5-1660.5MHz following band n24.
Proposal 3:  Specify BS spurious emissions requirements for the new SUL band for 1626.5-1660.5MHz in all the BS specs such as TS 38.104, 38.141-1/-2, 36.104, 36.141, 37.104, 37.141, 37.105, 37.145-1/-2, whenever necessary.
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