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1. [bookmark: _GoBack]Introduction
In RAN #90, new WI on NR repeater was approved [1]. 
In this contribution, we provide our views on candidate bands for NR repeater.
2.	Discussion
2.1	Candidate bands
At the previous RAN plenary meeting, new WI NR repeater was agreed and the objective is shown as below. 
	RAN#90e [1]
Normative work phase objective [RAN4]
· Specify RF and EMC requirements for NR repeaters 
· Consider FR1 (FDD and TDD) and FR2 (TDD) bands
For the above objective, the leveraging of RF specifications for LTE repeater and IAB should be sought. 

It is assumed that the repeater does not perform adaptive beamforming towards the UE.

It is assumed that the TDD repeater meets both BS and UE emission requirements (or the more stringent absolute level in dBm) in all slots.

The following constraint may be considered for TDD repeaters, as needed, to contain the workload associated with this project:
· TX EIRP/TRP/power of Repeater not exceeding any UE power class defined in the band 

Note: FR1 FDD repeaters testing is assumed to be conducted. This assumption can be revisited in RAN#91.



FR1 (FDD and TDD) and FR2 (TDD) bands will be considered for NR repeater and we discuss on the candidate bands for NR repeater in this paper.
All of NR bands defined in clause 5.2 in TS 38.104 are as below:
	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

	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

	n13
	777 MHz – 787 MHz
	746 MHz – 756 MHz
	FDD

	n14
	788 MHz – 798 MHz
	758 MHz – 768 MHz
	FDD

	n18
	815 MHz – 830 MHz
	860 MHz – 875 MHz
	FDD

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

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

	n26
	814 MHz – 849 MHz
	859 MHz – 894 MHz
	FDD

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

	n29
	N/A
	717 MHz – 728 MHz
	SDL

	n30
	2305 MHz – 2315 MHz
	2350 MHz – 2360 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

	n46
	5150 MHz – 5925 MHz 
	5150 MHz – 5925 MHz
	TDD3

	n48
	3550 MHz – 3700 MHz
	3550 MHz – 3700 MHz
	TDD

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

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

	n53
	2483.5 MHz – 2495 MHz
	2483.5 MHz – 2495 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

	n89
	824 MHz – 849 MHz
	N/A
	SUL

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

	n91
	832 MHz – 862 MHz
	1427 MHz – 1432 MHz
	FDD2

	n92
	832 MHz – 862 MHz
	1432 MHz – 1517 MHz
	FDD2

	n93
	880 MHz – 915 MHz
	1427 MHz – 1432 MHz
	FDD2

	n94
	880 MHz – 915 MHz
	1432 MHz – 1517 MHz
	FDD2

	n951
	2010 MHz – 2025 MHz
	N/A
	SUL 

	n964
	5925 MHz – 7125 MHz
	5925 MHz – 7125 MHz
	TDD3

	n975
	2300 MHz – 2400 MHz
	N/A
	SUL 

	n985
	1880 MHz – 1920 MHz
	N/A
	SUL 



Table 5.2-2: NR operating bands in FR2
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
BS transmit/receive
UE transmit/receive
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex mode

	n257
	26500 MHz – 29500 MHz
	TDD

	n258
	24250 MHz – 27500 MHz
	TDD

	n259
	39500 MHz – 43500 MHz
	TDD

	n260
	37000 MHz – 40000 MHz
	TDD

	n261
	27500 MHz – 28350 MHz
	TDD






In addition, the operating bands for IAB are defined in clause 5.2 in TS 38.174 as below:
	5.2	Operating bands
NR IAB is designed to operate in the operating bands in FR1 defined in table 5.2-1 and operating bands in FR2 defined in 38.104 [2].
Table 5.2-1 NR IAB 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

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

	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






Regarding IAB requirements, the operating bands for FR1 are limited as n41, n77, n78 and n79 which is assumed to be used in the near future, and there are no limitation for FR2 bands. The operating band of IAB for FR1 may be added by some request since there is a NOTE “Other operating bands and IAB-DU or IAB-MT channel bandwidths may be considered in future releases.” in TS 38.174 clause 5.1. 
Observation 1: The operating bands of IAB are limited compared with all of NR bands for Base Station.
We think that NR repeater is expected to be widely used for covering areas that are difficult to be covered, and filling the gap of areas. Therefore, NR repeater will be used in not only NR major bands (n41, n77, n78, n79, FR2 bands) but also other bands corresponding LTE bands (including FDD and TDD band). Taking into account of these NR repeater’s situation, we think that considering all of NR bands which is defined in TS 38.104 is necessary as NR repeater’s operating bands. Limiting of the number of NR bands which can be supported by NR repeater affects using it in other bands due to the time lag of introducing the requirements for the new bands in 3GPP specification. In order to allow for more rapid development, ultimately we would like to make band agnostic requirements of NR repeater for FR1 and FR2 respectively.
Observation 2: NR repeater is expected to be widely used for covering areas and filling the gap of areas in NR bands including corresponding LTE FDD and TDD bands.
Proposal 1: RAN4 considers all of NR bands defined in TS 38.104 as NR repeater’s operating bands.
3.	Conclusion
In this contribution, we provide views on candidate bands for NR repeater. The following proposals are obtained.
Observation 1: The operating bands of IAB are limited compared with all of NR bands for Base Station.
Observation 2: NR repeater is expected to be widely used for covering areas and filling the gap of areas in NR bands including corresponding LTE FDD and TDD bands.
Proposal 1: RAN4 considers all of NR bands defined in TS 38.104 as NR repeater’s operating bands.
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