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1	Introduction
During 3GPP RAN plenary #93-e and #94-e, the new work item [1] and its revised version [2] were approved to introduce upper 700MHz A Block as a new E-URTA band in US. The core objectives of the WI are:

	The following are the core objectives of the Work Item: 
· Study the need for any applicable co-location and/or co-existence requirements for the 700MHz NB-IoT band, considering regional regulations, and if needed specify the co-existence requirements
· Study any identified unique aspects specific to the proposed new band.
· Standardize a new FDD E-UTRA operating band based on the 2 MHz paired spectrum consisting of Upper 700 MHz A Block. To be specific, the uplink band for this new band is 1 MHz, 787-788 MHz; the downlink band is 1 MHz, 757-758 MHz; the duplex spacing is 30 MHz. 
· Support for 200 kHz bandwidth
· Specify band numbering and RF characteristics of the new band.
· Ensure the new band supports only NB-IoT operation.
· Update the related 3GPP E-UTRA technical specifications to include support for the new band 



This contribution is a TP on analysis on UE requirements for introduction of the new E-UTRA band as defined in the WID. It should be noted that the new band is introduced to support standalone NB-IoT operation only. 

The document utilize the same methodology and template as used in [3] to analyse the requirements and draft the TP.
2	References
[1] RP-212618, New WI: Upper_700_MHz_A_Block new E-UTRA Band in the US, RAN#93-e
[2] RP-212917, Revised WID: Introduction of upper 700MHz A block E-UTRA band for the US, RAN#94-e
[3] R4-1900059, TP to TR 36.762: Analysis on UE requirements for LTE 410 – 430 MHz, RAN4#90-Bis

3	Discussion
The expected band-specific changes for TS 36.101 due to introduction of new band are analyzed in this document. The upper 700MHz A block resides between Band 13 and Band 14. Hence, this new band and Band 13 / 14 exhibit the same propagation characteristics. Moreover the regulatory requirements for this band are exactly the same as those for Band 13. Therefore, it is proposed to define the requirements based on the work done for bands 13 with the support for NB-IoT operation only.  
5.5	Operating bands
New FDD E-UTRA bands will get operating band numbers from 65 – 256 range. NR has used numbers up to n99 thus 100 is the first available. However, it is recommended to rely on MCC to allocate the first available band number, as the band number is considered for other WI during the previous RAN4 meeting [4]. As a result, “[102]” is used tentatively in this document until an actual band number is allocated and approved by the RAN4.  

Table 5.5-1 E-UTRA operating bands
	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
	

	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD

	14
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	FDD

	88
	412 MHz
	–
	417 MHz
	422 MHz
	–
	427 MHz
	FDD

	[bookmark: _GoBack][102]
	787 MHz
	–
	788 MHz
	757 MHz
	–
	758 MHz
	FDD

	NOTE 1:	Band 6, 23 is not applicable
....



5.5F	Operating bands for category NB1 and NB2
Category NB1 and NB2 are designed to operate in the E-UTRA operating bands 1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 14, 17, 18, 19, 20, 21, 24, 25, 26, 28, 31, 41, 42, 43, 65, 66, 70, 71, 72, 73, 74, 85, 87, and 88 and [102] which are defined in Table 5.5-1. Category NB1 and NB2 are designed to operate in the NR operating bands n1, n2, n3, n5, n7, n8, n12, n14, n18, n20, n25, n28, n41, n65, n66, n70, n71, n74, n90.

Band [102] is subject to the same emission requirements as Band 13, therefore NS_04 is applicable. 
In case UE receives network signaling value NS_04 on any of the operating bands listed in Table 5.5F-1 then the lower and upper limit of those bands are shown in Table 5.5F-1 to account for the USA emission requirements.
Table 5.5F-1 E-UTRA operating bands for NB-IoT in the USA
	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
	

	13
	777 MHz
	–
	786.9 MHz
	746 MHz
	–
	755.9 MHz
	FDD

	85
	698.1 MHz
	–
	715.9 MHz
	728.1 MHz
	–
	745.9 MHz
	FDD

	[102]
	787.1 MHz
	–
	787.9 MHz
	757.1 MHz
	–
	757.9 MHz
	FDD




5.6	UE channel bandwidth
Band [102] is very unique in that this is the first band that supports NB-IoT only operation. None of the standard E-UTRA bandwidths is supported, as the whole band is only of 1+1 MHz paired spectrum. 
Table 5.6.1-1: E-UTRA channel bandwidth
	E-UTRA band / Channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	13
	
	
	Yes1
	Yes1
	
	

	14
	
	
	Yes1
	Yes1
	
	

	88
	Yes
	Yes1
	Yes1
	
	
	

	[102] 7
	
	
	
	
	
	

	NOTE 1:	1 refers to the bandwidth for which a relaxation of the specified UE receiver sensitivity requirement (subclause 7.3) is allowed.
...
NOTE 7:	7 This band is for standalone NB-IoT operation only. None of E-UTRA standard channel bandwidths is applicable.



5.7.3	Carrier frequency and EARFCN
EARFCN is specified as follows.
Table 5.7.3-1: E-UTRA channel numbers
	E-UTRA Operating
Band
	Downlink
	Uplink

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	13
	746
	5180
	5180 – 5279
	777
	23180
	23180 – 23279

	14
	758
	5280
	5280 – 5379
	788
	23280
	23280 – 23379

	88
	422
	70596
	70596 - 70645
	412
	134232
	134232 - 134281

	[102]
	757
	70646
	70646 – 70655
	787
	134282
	134282 – 134291

	NOTE 1: 	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25, 50, 75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99 channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 5, 10, 15 and 20 MHz respectively.
...



5.7.4	TX–RX frequency separation
TX-RX separation is -30 MHz.
Table 5.7.4-1: Default UE TX-RX frequency separation
	E-UTRA Operating Band
	TX – RX 
carrier centre frequency
separation

	13
	-31 MHz

	14
	-30 MHz

	88
	10 MHz

	[102]
	-30 MHz

	NOTE 1:	Default TX-RX carrier centre frequency separation.




************************ Start of the TP ************************************************
[bookmark: _Toc459205400][bookmark: _Toc536786915]6	Operating band, channel bandwidths, channel numbering
The core objective of the WI is to standardize the upper 700MHz A block defined by the FCC in the US to support standalone NB-IoT operation. The rest of this section lists all the changes that are needed to be made in Section 5 of TS 36.101 regarding operating band, channel bandwidths, channel numbering.   
5.5	Operating bands
Band number [102] is assigned to the upper 700MHz band.  
Table 5.5-1 E-UTRA operating bands
	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
	

	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD

	14
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	FDD

	88
	412 MHz
	–
	417 MHz
	422 MHz
	–
	427 MHz
	FDD

	[102]
	787 MHz
	–
	788 MHz
	757 MHz
	–
	758 MHz
	FDD

	NOTE 1:	Band 6, 23 is not applicable
....



5.5F	Operating bands for category NB1 and NB2
Category NB1 and NB2 are designed to operate in the E-UTRA operating bands 1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 14, 17, 18, 19, 20, 21, 24, 25, 26, 28, 31, 41, 42, 43, 65, 66, 70, 71, 72, 73, 74, 85, 87, 88 and [102] which are defined in Table 5.5-1. Category NB1 and NB2 are designed to operate in the NR operating bands n1, n2, n3, n5, n7, n8, n12, n14, n18, n20, n25, n28, n41, n65, n66, n70, n71, n74, n90.
Band [102] is subject to the same emission requirements as Band 13, therefore NS_04 is applicable. 
In case UE receives network signaling value NS_04 on any of the operating bands listed in Table 5.5F-1 then the lower and upper limit of those bands are shown in Table 5.5F-1 to account for the USA emission requirements.
Table 5.5F-1 E-UTRA operating bands for NB-IoT in the USA
	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
	

	13
	777 MHz
	–
	786.9 MHz
	746 MHz
	–
	755.9 MHz
	FDD

	85
	698.1 MHz
	–
	715.9 MHz
	728.1 MHz
	–
	745.9 MHz
	FDD

	[102]
	787.1 MHz
	–
	787.9 MHz
	757.1 MHz
	–
	757.9 MHz
	FDD



5.6	UE channel bandwidth
Band [102] is very unique in that this is the first band that supports NB-IoT only operation. None of the standard E-UTRA bandwidths is supported, as the whole band is only of 1+1 MHz paired spectrum. 
Table 5.6.1-1: E-UTRA channel bandwidth
	E-UTRA band / Channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	13
	
	
	Yes1
	Yes1
	
	

	14
	
	
	Yes1
	Yes1
	
	

	88
	Yes
	Yes1
	Yes1
	
	
	

	[102] 7
	
	
	
	
	
	

	NOTE 1:	1 refers to the bandwidth for which a relaxation of the specified UE receiver sensitivity requirement (subclause 7.3) is allowed.
...
NOTE 7:	7 This band is for standalone NB-IoT operation only. None of E-UTRA standard channel bandwidths is applicable.



5.7.3	Carrier frequency and EARFCN
EARFCN is specified as follows.
Table 5.7.3-1: E-UTRA channel numbers
	E-UTRA Operating
Band
	Downlink
	Uplink

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	13
	746
	5180
	5180 – 5279
	777
	23180
	23180 – 23279

	14
	758
	5280
	5280 – 5379
	788
	23280
	23280 – 23379

	88
	422
	70596
	70596 - 70645
	412
	134232
	134232 - 134281

	[102]
	757
	70646
	70646 – 70655
	787
	134282
	134282 – 134291

	NOTE 1: 	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25, 50, 75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99 channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 5, 10, 15 and 20 MHz respectively.
...



5.7.4	TX–RX frequency separation
TX-RX separation for Band [102] is -30 MHz.
Table 5.7.4-1: Default UE TX-RX frequency separation
	E-UTRA Operating Band
	TX – RX 
carrier centre frequency
separation

	13
	-31 MHz

	14
	-30 MHz

	88
	10 MHz

	[102]
	-30 MHz

	NOTE 1:	Default TX-RX carrier centre frequency separation.




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