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1. Introduction
In last RAN plenary #90 meeting, a new WID on NR repeaters [1] is approved to specify RF and EMC requirements for both FR1(FDD+TDD) and FR2(TDD) bands. In this contribution, some operating bands including FR1 and FR2 are suggested for NR repeater.
2. Discussion
2.1 specification discussion
In the WID [1], RAN plenary suggests to specify two specifications for NR repeater, one for RF requirements and the other for EMC requirements. In this contribution, we only focus on RF requirements discussion. NR BS includes three set of RF specifications, one for core requirements and the others for conducted and radiated conformance part. During the discussion of IAB RF conformance part, only one specification is approved including conducted and radiated requirements for both FR1 and FR2 operating bands to reduce the complexity of reference when testing the conformance part. 
Proposal 1: Two specifications are the baseline for NR repeater RF requirements, one for RF core requirements and the other for conformance parts, both including the conducted and radiated requirements just as how the IAB specifications have been categorized. 
As for the structure of these two specifications, one issue is whether to distinguish the DL and UL terminologies, e.g. similar as IAB MT and DU. In the WID[1], RAN plenary suggests to seek leveraging between LTE repeater and IAB when specify RF requirements. 
According to TS 36.106 the specification for LTE FDD repeater, there are no clarification of “DL” and “UL” terminologies and most RF requirements refers to BS specification. For NR FDD, distinguishes between DL and UL are not necessary as only Tx relative requirements would be defined, among which most are unwanted emission related regulatory requirements and are almost the same for both DL and UL as stated in TS 36.106.
For IAB, two different terminologies “MT” and “DU” are defined to distinguish different parts acting as UE and BS. For some requirements, such as channel bandwidth, MT refers to UE specification by replacing the word “UE” by the word “MT” and DU refers to BS specification by replacing the word “BS” by the word “DU”. 
As discussed in [2], TDD repeater equipped with baseband processor to decode control information is preferred as it achieve more accurate DL/UL synchronization with lower device cost. DL REFSENSE requirement is required to decode control information received from BS, based on which the timing reference of the repeater device is aligned with the NR DL/UL configuration for an uplink and a downlink TDD switching. Then the DL REFSENSE not the UL REFSENSE should be defined. Therefore, same as IAB, at first, we should focus on the architecture discussion and clarify whether/how to distinguish DL and UL terminology at least for repeater supporting TDD operating bands.
Proposal 2: at first, we should focus on the RF architecture discussion and clarify whether/how to distinguish different DL/UL terminologies at least for repeaters supporting TDD operating bands. 
2.2 Operating bands
During the discussion of the objective of NR repeater WID, it is suggested all interested companies propose both FR1 and FR2 operating bands for NR repeaters. For LTE FDD repeater, all the specified FDD operating bands for LTE have been included in LTE repeater related specification while for IAB only the operating bands proposed by interested companies have been specified rather than all the specified operating bands for legacy NR.
Proposal 3: NR repeater is suggested to be designed for all operating bands specified in TS 38.104 including both FR1 and FR2.
2.3 Channel bandwidth 
For channel bandwidth related requirements as defined in clause 5.3 in TS 38.101-1, TS 38.101-2 and TS 38.104, although the same maximum transmission bandwidth configuration, minimum guard band and channel bandwidth per operating band requirements could apply for both BS and UE, there are still some differences of channel bandwidth relative requirement between BS and UE. One key difference is that it is emphasized the transmission of UE should fall within the frequency range of BS in BS related specification; while in UE related specification, more flexible configuration is emphasized, e.g. the flexible BWP configuration. Besides, fruitful application cases introduce extra guard band or channel bandwidth requirements in UE related specification, such as the asymmetric channel bandwidth operation or the shared spectrum access operation. 
Observation 1: Channel bandwidth related requirements are different for NR BS and UE.
2.4 Channel arrangement
For BS specification, channel arrangement requirements include channel spacing, channel raster and synchronization raster requirements. For UE specification, except for above three same requirements, it also includes the TX-RX frequency separation requirements as default carrier center frequency separation, which is not necessary for NR repeater.
Proposal 4: Channel arrangement related requirement of BS still apply for NR repeater.
3. Conclusions
In this contribution, the operating band, channel bandwidth and channel arrangement related requirement for repeater are discussed with following observation and proposals:
Proposal 1: Two specifications are the baseline for NR repeater RF requirements, one for RF core requirements and the other for conformance parts, both including the conducted and radiated requirements just as how the IAB specifications have been categorized. 
Proposal 2: at first, we should focus on the RF architecture discussion and clarify whether/how to distinguish different DL/UL terminologies at least for repeaters supporting TDD operating bands.
Proposal 3: NR repeater is suggested to be designed for all operating bands specified in TS 38.104 including both FR1 and FR2.
NR repeater 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

	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

	NOTE 1:	This band is applicable in China only.
NOTE 2:	Variable duplex operation does not enable dynamic variable duplex configuration by the network, and is used such that DL and UL frequency ranges are supported independently in any valid frequency range for the band.
NOTE 3:	This band is restricted to operation with shared spectrum channel access as defined in [37.213].
NOTE 4:	This band is applicable in the USA only subject to FCC Report and Order [FCC 20-51].



NR repeater 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



Observation 1: Channel bandwidth related requirements are different for NR BS and UE.
Proposal 4: Channel arrangement related requirement of BS still apply for NR repeater.
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