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1. Introduction

At RAN4 #91 it was agreed to define a new band, n90, for LTE/NR spectrum sharing of 41/n41 according to the WF [1]. In this band the uplink subcarrier shift of 7.5 kHz is enabled, which is beneficial for LTE – NR spectrum sharing. This frequency band is added to the TR in this TP.
2. Discussion

At RAN4 #91 the TDD frequency band n90 has been introduced into the core specification [2]. An LS [3] was sent to RAN2 recommending specifying uplink subcarrier shift signaling from Rel-15 for release independence. RAN2 agreed to this proposal and also agreed the corresponding CR 38.331 [4] for operating band n41, allowing to signal the optional uplink subcarrier shift of 7.5 kHz from Rel-15.
This text proposal adds the new TDD frequency band n90 to the NR operating bands and to the NR operating bands which support coexistence with LTE-MTC. In particular, a note is added in section 5 that this frequency band is introduced in Rel-16 specifications and that provisions were made for operating band n41 for optional support of the uplink subcarrier shift signalling already from Rel-15.
3. Conclusion

This text proposal adds the new TDD frequency band n90 to the NR frequency bands and to the bands which support coexistence with LTE-MTC. If not approved, the new frequency band is missing for investigating coexistence between NR and LTE-MTC. 
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5
Frequency band support for coexistence
Up to Rel-15, LTE-MTC can operate in the following LTE bands. 

UE category M1 and M2 is designed to operate in the E-UTRA operating bands 1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 14, 18, 19, 20, 21, 25, 26, 27, 28, 31, 66, 71, 72, 73, 74 and 85 in both half duplex FDD mode and full-duplex FDD mode, and in bands 39, 40 and 41 in TDD mode.
In Rel-15, the NR operating bands in FR1 are specified as below (see note below the table).
Table 5.2-1: NR operating bands in FR1 (3GPP TS 38.104)
	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

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n2
	1850 MHz – 1910 MHz
	1930 MHz – 1990 MHz
	FDD

	n3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	n5
	824 MHz – 849 MHz
	869 MHz – 894 MHz
	FDD

	n7
	2500 MHz – 2570 MHz
	2620 MHz – 2690 MHz
	FDD

	n8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD

	n12
	699 MHz – 716 MHz
	729 MHz – 746 MHz
	FDD

	n20
	832 MHz – 862 MHz
	791 MHz – 821 MHz
	FDD

	n25
	1850 MHz – 1915 MHz
	1930 MHz – 1995 MHz
	FDD

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz
	FDD

	n34
	2010 MHz – 2025 MHz
	2010 MHz – 2025 MHz
	TDD

	n38
	2570 MHz – 2620 MHz
	2570 MHz – 2620 MHz
	TDD

	n39
	1880 MHz – 1920 MHz
	1880 MHz – 1920 MHz
	TDD

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

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

	n50
	1432 MHz – 1517 MHz
	1432 MHz – 1517 MHz
	TDD

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

	n65
	1920 MHz – 2010 MHz
	2110 MHz – 2200 MHz
	FDD

	n66
	1710 MHz – 1780 MHz
	2110 MHz – 2200 MHz
	FDD

	n70
	1695 MHz – 1710 MHz
	1995 MHz – 2020 MHz
	FDD

	n71
	663 MHz – 698 MHz
	617 MHz – 652 MHz
	FDD

	n74
	1427 MHz – 1470 MHz
	1475 MHz – 1518 MHz
	FDD

	n75
	N/A
	1432 MHz – 1517 MHz
	SDL

	n76
	N/A
	1427 MHz – 1432 MHz
	SDL

	n77
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD

	n80
	1710 MHz – 1785 MHz
	N/A
	SUL 

	n81
	880 MHz – 915 MHz
	N/A
	SUL 

	n82
	832 MHz – 862 MHz
	N/A
	SUL 

	n83
	703 MHz – 748 MHz
	N/A
	SUL

	n84
	1920 MHz – 1980 MHz
	N/A
	SUL

	n86
	1710 MHz – 1780 MHz
	N/A
	SUL

	n90
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD


Note: The TDD operating band n90 is introduced in Rel-16 specifications, but provisions were made for supporting the uplink subcarrier shift (7.5 kHz) signalling (optional) for operating band n41 already from Rel-15 for LTE-NR spectrum sharing. Therefore, the TDD operating band n90 is also added in Table 5-1 as it supports coexistence with LTE-MTC.
Hence potentially LTE-MTC can be operated in the following NR bands in Rel-15 and Rel-16.

Table 5-1: NR operating bands supporting LTE-MTC coexistence in R15 and R16 (n90).
	NR operating band
	Duplex Mode
	Channel raster(kHz)
	Max NR CBW (MHz)
	Support of eMTC
	Support of 7.5 kHz shift

	n1
	FDD
	100
	20
	yes
	yes

	n2
	FDD
	100
	20
	yes
	yes

	n3
	FDD
	100
	30
	yes
	yes

	n5
	FDD
	100
	20
	yes
	yes

	n7
	FDD
	100
	20
	yes
	yes

	n8
	FDD
	100
	20
	yes
	yes

	n12
	FDD
	100
	20
	yes
	yes

	n20
	FDD
	100
	20
	yes
	yes

	n25
	FDD
	100
	20
	yes
	yes

	n28
	FDD
	100
	20
	yes
	yes

	n39
	TDD
	100
	40
	yes
	

	n40
	TDD
	100
	100
	yes
	

	n41
	TDD
	15/30
	100
	yes
	optional

	n66
	FDD
	100
	40
	yes
	yes

	n71
	FDD
	100
	20
	yes
	yes

	n74
	FDD
	100
	20
	yes
	yes

	n90
	TDD
	15/30/100
	100
	yes
	yes
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