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1. Introduction
In last RAN4 #98 bis e-meeting, a new WF on NR repeaters RF requirement [1] is approved. Although there are many FFS in the WF, it is only used to show the principle and help to direct future discussion. 
In this contribution, we focus to discuss repeater emission requirements only for FR2.
2. Discussion
2.1 ACLR
As discussed in [2], the amplification functionality of repeater leads to more severe interference to adjacent channel network even when specify repeater with the same adjacent channel emission requirements as BS. However, cost efficiency limits implementation performance, making it hard to achieve more stringent requirements than BS requirements. Therefore, relative ACLR or equivalent requirement is required to match the same adjacent emissions as the full set of BS/IAB.
Relative ACLR requirements is related to DL output power, which is approved to be based on declaration. Once output power for DL is larger than 34dBm/100MHz, the adjacent channel emission within the passband is above the amplified noise floor and is measurable with following assumptions.
Table 1 parameters for ACLR calculation
	parameters
	Value

	ACLR
	28dB for 24.25-33.4GHz

	Noise floor
	-114dBm/MHz

	NF
	10dB

	Total noise
	-104dBm/MHz

	gain
	90dB

	Amplified noise floor
	-14dBm/MHz

	Calculated DL output power limits to make ACLR measurable
	-14+28=14dBm/MHz



Observation 1: DL output power will determine whether relative ACLR is measurable or not. Once output power for DL is larger than 34dBm/100MHz, ACLR is measurable. Otherwise, relative ACLR is not measurable and some equivalent requirement is required to provide the same adjacent channel protection as NR BS.
OBUE is one kind of candidate equivalent requirements for relative ACLR. For FR2 this requirement is not the absolute emission any more, instead it is relative to rated total TRP output power declared per RIB. However, the limit range for every frequency offset ranges is fixed and not related to variable rated total TRP output power declared per RIB. For example, for category B OTA OBUE requirements in 24.25-33.4GHz, the limit ranges are listed as below.
Table 2 OBUE limits applicable in the frequency range 24.25 – 33.4 GHz for Category B
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	-12dBm ~ -5dBm
	1 MHz

	0.1* BWcontiguous +0.5 MHz  f_offset < fB +0.5 MHz
	-20dBm ~ -13dBm
	1 MHz

	fB +5 MHz  f_offset < f_ offsetmax
	-10dBm ~ -5dBm
	10 MHz


The amplified noise floor in the pass band equals to -14dBm/MHz with the assumption of 10dB NF and -174dBm/Hz noise floor. i.e. -114dBm/MHz + 10dB NF + 90dB gain = -14dBm/MHz, which is above the OBUE limits in the frequency offset range from 0.1* BWcontiguous +0.5 MHz to f_ offsetmax. This implies that OBUE can’t be measurable in above frequency offset, let along the ACLR which is even stringent than OBUE.
The candidate values for ACLR equivalent requirement are listed as below with 28dB ACLR assumption. The limit equals to Prated,t,TRP – 28dB ACLR – 10log10(0.1*400) = (Prated,t,TRP – 44dB)/MHz.
Table 3 OBUE limits applicable in the frequency range 24.25 – 33.4 GHz for Category B
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Max (Prated,t,TRP – 44dBm, -14dBm)
	1 MHz



Proposal 1: once the declared DL output power is larger than 34dBm/100MHz, the same ACLR as BS spec could be reused for NR repeater and is measurable. Otherwise, modified OBUE as shown in table 3 is suggested to achieve the same protection as NR BS.
2.2 spurious emissions
General spurious requirement doesn’t distinguish between category B BS and UE. The same logic could still apply for repeater that DL and UL could be specified with the same spurious emission requirements.
Proposal 2: the same general spurious emission requirements as NR BS spec still apply for DL(access link) and UL(backhaul link) for all FR2 classes.
3. Conclusions
In this contribution, NR repeater emission related radiated requirements are discussed with following observation and proposals:
Observation 1: DL output power will determine whether relative ACLR is measurable or not. Once output power for DL is larger than 34dBm/100MHz, ACLR is measurable. Otherwise, relative ACLR is not measurable and some equivalent requirement is required to provide the same adjacent channel protection as NR BS.
Proposal 1: once the declared DL output power is larger than 34dBm/100MHz, the same ACLR as BS spec could be reused for NR repeater and is measurable. Otherwise, modified OBUE as shown in table 3 is suggested to achieve the same protection as NR BS.
Proposal 2: the same general spurious emission requirements as NR BS spec still apply for DL(access link) and UL(backhaul link) for all FR2 classes.
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