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Introduction
At 3GPP RAN #98-e, a spectrum-related work item [1] was agreed to specify a new LTE band in the 900 MHz frequency range.  This document is a TP on analysis of UE requirements for introduction of the new E-UTRA band as defined in the WID and the consensus of responses from 3GPP members.
Discussion
The objectives from the WID are copied below:
· Specify a new 4G LTE FDD operating band operating with
· UL: 896 – 901 MHz and DL 935 – 940 MHz
· To support 1.4 MHz, 3 MHz and 5 MHz channel bandwidths with 15 kHz SCS.
· Study and specify the co-existence requirements
· Support FCC OOB emission mask in FCC-20-67A1 for all the defined channel bandwidths in the proposed band to ensure co-existence with adjacent narrowband and broadband networks to avoid interference. 
· Study and if needed, specify the protection for B5 and B26 including MPR.
· Assume reusing band B8 duplexer
· Specify UE RF core requirements to operate in North America with primary operations in the US.
· Assume power class 3 (23 dBm).
· Specify necessary BS RF core requirement.
· Specify the corresponding RRM requirements, i.e., add the new band for frequency bands grouping.
.
Operating band, channel arrangements
The core objective of the WI is to standardize the 900MHz block defined by the FCC in the US to private broadband operations. 
Operating bands
The new 900 MHz band shall operate in the following frequency allocations.
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	xxx
	896 MHz
	–
	901 MHz
	935 MHz
	–
	940 MHz
	FDD



UE channel bandwidth
The new band shall support standard E-UTRA channel bandwidths of 1.4 MHz, 3 MHz and 5 MHz.  The entire band is a 5 + 5 paired spectrum allocation.  
	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5

	Transmission bandwidth configuration NRB
	6
	15 
	25



M1 and M2 category
UE support for category M1 and M2 shall be supported and operate in both half duplex FDD mode and full-duplex FDD mode. 
NB1 and NB2 category
UE support for NB1 and NB2 shall be supported and operate in HDD-DD duplex mode.
Channel raster
The channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple of 100 kHz.
TX-RX frequency separation
The intent is to reuse the band 8 duplexor with a default E-UTRA TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation of 39 MHz.
	E-UTRA Operating Band
	TX – RX 
carrier centre frequency
separation

	xxx
	39 MHz





Transmitter characteristics

Transmit power
UE maximum output power
PC3 transmit power will be used for the new 900 MHz band UE.   
	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	xxx
	
	
	
	
	23
	±2
	
	



Output RF spectrum emissions
Regulatory Requirements
The FCC-20-67A1 emission mask rules create an asymmetrical emission mask specification as follows:
· UL:         43+10log(P)       -13dBm as measured in an RBW of 100kHz
· DL:         50+10log(P)       -20dBm as measured in an RBW of 100kHz
The FCC rules for 900 MHz Broadband Emissions Mask allow for 30kHz RBW.  This allows for measuring in at least one percent of the fundamental emission bandwidth in the 100 kHz immediately adjacent to the band edge i.e. to be able to measure in 30kHz RBW.  This rule aligns with 3GPP RF conformance device testing standards.
The FCC certification tests employ combinations of RBW’s 100 and 30kHz and active PRB’s.  The FCC SEM is intended for all the defined channel bandwidths in the proposed band to ensure co-existence with adjacent narrowband and broadband networks to avoid interference.


Adjacent bands
The new 900 MHz band also must operate in coexistence with band 5 and band 26.  The band 26 deployments in the US market are nearly 30 MHz away in frequency and this does not pose a coexistence issue.  The cellular downlink (894 MHz) and 900 MHz uplink (896 MHz) are much closer in frequency.  
Current FCC regulations have broadband (LTE/5G) operations in 897.5-900.5 MHz for uplink though and the 896-897.5 MHz spectrum is currently occupied by narrowband LMR.  
The 894-896 MHz band is used for commercial and business aviation (OFDM based) for ATG  HPUE. It should be noted that the Federal Communications Commission DA 22-657 was granted to essentially increase power measured within Peak Average Ratio (PAR) limits.
[image: ]
The suggested approach is not to specify additional protection for B5/n5 and B26/n26 from 900MHz UL so that no A-MPR requirement is needed.  We agree with this approach and the following SEM should be used for the allowed channel bandwidths.
	Spectrum emission limit (dBm)/ Channel bandwidth 

	ΔfOOB 
(MHz) 
	1.4 
MHz 
	3.0 
MHz 
	5 
MHz 
	Measurement bandwidth 

	± 0-1 
	-10 
	-13 
	-15  
	30 kHz  

	± 1-2.5 
	-10 
	-10 
	-10 
	1 MHz 

	± 2.5-2.8 
	-25 
	-10 
	-10 
	1 MHz 

	± 2.8-5 
	 
	-10 
	-10 
	1 MHz 

	± 5-6 
	 
	-25 
	-13 
	1 MHz 

	± 6-10 
	 
	 
	-25 
	1 MHz 

	± 10-15 
	 
	 
	 
	1 MHz 

	± 15-20 
	 
	 
	 
	1 MHz 
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