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1. Introduction
In last RAN4 #100 e-meeting, a new WF on NR repeaters RF requirement is approved. New views were proposed about whether only define DL outside-passband ACLR or also include DL inside-passband ACLR requirements.
	For DL ACLR:
The baseline assumption for specifying RAN4 requirements that: the passband should only contain carriers from the same operator or collaborating operators.  This assumption also will be included into pass band definition.
Agreement: Further discuss the inside and outside cases for potential ACLR requirements with following aspect:
-	Co-existence on adjacent channel within and outside of pass-band
-	Achievable performance considering repeater implementation
-	If requirements specified for inside of pass band, the requirements maybe be relaxed compared to BS ACLR

	For UL ACLR:
· For repeater with output power higher than [UE maximum output power under existing PCs], UL ACLR should be aligned with BS spec. 
· For repeater with output power equal to or less than UE power class, UL ACLR should be aligned with corresponding UE ACLR requirements.
· Test issue can be further discussed and addressed under conformance phase.


In this contribution, we focus to discuss ACLR requirements only for FR1 repeater DL
2. Discussion
In last meeting, it was proposed to differentiate in-passband and outside passband ACLR requirement.
In-passband ACLR is mainly used to avoid interference among adjacent carriers that belongs to the same operator. This ACLR is likely to gNB ACLR inside RF bandwidth. It is noted, ACLR in gNB or UE spec is derived based on system-level simulation assuming different operators are deployed in the same area using adjacent channel for each other. In real network, ACLR is also used to avoid adjacent-channel interference for the same operators. For repeater, in theory, the same ACLR requirement as gNB should also apply for inside passband and the signal after repeater’s amplification should be tested in such a way that the unwanted signal at adjacent channel inside the passband should be 45dB lower than the wanted signal for DL.
There are two options for testing of in-passband ACLR requirements. One with wanted signal transmitting at adjacent channel and the other with silence adjacent channel wanted transmission. For the first one, the ACLR impact at adjacent channel could be part of noise that contribute to adjacent channel’s EVM. From this point of view, no need to define adjacent channel ACLR inside passband when wanted signal is transmitting at adjacent channel. In-passband ACLR requirement matters only when no adjacent channel wanted signal is transmitting.
Observation 1: In-passband ACLR requirement matters only when no adjacent channel wanted signal is transmitting.
The tables in annex show that in some cases when repeater’s amplification gain is relatively less, adjacent channel emission for in-passband ACLR requirement may be higher than the amplified noise floor, making in-passband ACLR non-negligible. As stated in previous spec, maximum gain is assumed as 90dB. If so, at least for WA, in-passband adjacent channel emission is 4dB higher than amplified noise floor. This same principle seems also apply for both LA and home class even though we don’t have clear information about amplification gain for such two classes.
Observation 2: for WA, MR and LA, it seems adjacent channel emission is larger than amplified noise floor in the passband with the same ACLR assumption as gNB spec.
The main factors contributing to in-passband ACLR comes from original output ACLR from gNB and non-linearity caused by repeater itself. It’s hard to require repeater have the same ACLR requirement as gNB, i.e. 45dB because it doesn’t have digital filter. Although 45dB is the required in-passband ACLR, we can’t define such requirement for repeater. It’s a trade-off between interference and cost. Therefore, it is suggested to leave this requirement for manufacture. Maybe for repeaters not sensitive to cost, more stringent ACLR requirement could be achievable whist for repeaters sensitive to cost, relax ACLR requirement may be acceptable. 
Proposal 1: it is suggested that DL in-passband ACLR is based on manufacturer’s declaration to balance cost and RF requirement.
For outside ACLR requirement, it is suggested to reuse the same requirement as gNB spec because the same output power as gNB class is still applicable for each class respectively.
Proposal 2: For outside passband ACLR, the same ACLR requirement as gNB still apply for each repeater class respectively.
3. Conclusions
In this contribution, NR repeater emission related conducted requirements are discussed with following observation and proposals:
Observation 1: In-passband ACLR requirement matters only when no adjacent channel wanted signal is transmitting.
Observation 2: for WA, MR and LA, it seems adjacent channel emission is larger than amplified noise floor in the passband with the same ACLR assumption as gNB spec.
Proposal 1: it is suggested that DL in-passband ACLR is based on manufacturer’s declaration to balance cost and RF requirement.
Proposal 2: For outside passband ACLR, the same ACLR requirement as gNB still apply for each repeater class respectively.

4. Annex
Table comparison of amplified noise and adjacent channel unwanted emission at adjacent channel
	DL
	WA
	MR
	LA

	Output power
	43dBm
	38dBm
	24dBm

	ACLR
	45dBc
	-15dBm/MHz for category B
	45dBc
	-25dBm/MHz
	45dBc
	-32dBm/MHz

	BW for each carrier
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	Adjacent channel emission
	-22dBm/MHz
	-15dBm/MHz
Actual value
	-27dBm/MHz
	-25dBm/MHz
Actual value
	-41dBm/MHz
	-32dBm/MHz
Actual value

	NF assumption
	5dB
	5dB
	10dB
	10dB
	13dB
	13dB

	Gain range to ensure adjacent channel emission is higher than noise floor
	
	Gain<94dB
	
	Gain<79dB
	
	Gain<69dB

	DL
	WA
	MR
	LA

	Output power
	43dBm
	38dBm
	24dBm

	ACLR
	45dBc
	-15dBm/MHz for category B
	45dBc
	-25dBm/MHz
	45dBc
	-32dBm/MHz

	BW for each carrier
	20MHz
	20MHz
	20MHz
	20MHz
	20MHz
	20MHz

	Adjacent channel emission
	-15dBm/MHz
	-15dBm/MHz
Actual value
	-20dBm/MHz
Actual value
	-25dBm/MHz

	-34dBm/MHz
	-32dBm/MHz
Actual value

	NF assumption
	5dB
	5dB
	10dB
	10dB
	13dB
	13dB

	Gain range to ensure adjacent channel emission is higher than noise floor
	
	Gain<94dB
	Gain<84dB
	
	
	Gain<69dB
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