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1. Introduction
In last RAN4 #99 e-meeting, a new WF on NR repeaters RF requirement [1] is approved, which agreed to wait for the conclusion of class definitions before the definition of power related requirements. For ALC requirements it was approved the no dedicated requirements for FR1 and FR2 and the main criteria for ALC verification is that certain RF requirements should be met with a reasonable over powered input signal to verify ALC for both FR1 and FR2. 
In this contribution, we focus to discuss repeater transmitted power related requirements only for FR1.
2. Discussion  
2.1 DL output power
As discussed in [2], for NR repeater the classification is suggested the same as NR BS spec to support WA, MR and LA repeater DL access link with the same deployment scenarios for each class as for BS. The same criteria and exactly the same parameter of NR BS classification will be applied for repeater DL access link with modification of how to describe the minimum distance or the coupling loss. For FR1 repeater, home class is also suggested characterized by requirements derived from Femto Cell scenarios.
For 1-C repeater, it’s reasonable to reuse the same maximum output power requirements as NR BS, i.e. 24dBm for LA, 38dBm for MR and no upper limits for WA. For home class, since the RF architecture for repeater doesn’t change too much compared with FR1 E-UTRA repeater, the same requirements as E-UTRA BS could still apply for NR FR1 repeater. 
[bookmark: _Hlk79092607]Proposal 1: maximum output power requirements for 1-C repeater are listed as below for WA, MR, LA and home class repeater respectively.
	DL access link repeater class
	Maximum output power

	Wide Area
	- (note)

	Medium Range
	<  + 38 dBm

	Local Area
	<  + 24 dBm

	Home
	<  + 20 dBm (for one transmit antenna port)
<  + 17 dBm (for two transmit antenna ports)
<  + 14dBm (for four transmit antenna ports)
<  + 11dBm (for eight transmit antenna ports)

	NOTE:	There is no upper limit for the rated output power of the Wide Area Base Station.



2.2 UL output power
The motivation for much larger repeater UL output power is to enlarge donor BS serving geographic range. As discussed in [2] it is suggested to define two classes for UL backhaul link, one of which is LA-like scenario with maximum output power less than any UE power class and the other is MR-like scenario without any upper limits for FR1 and FR2.
The reason for higher power repeater than any UE power class is that if repeater receives two signals at the same time, assuming one larger signal and the other much weaker signal produced by different UEs scheduled by different modulation scheme. In general, repeater could calculate its amplification gain to transmit at maximum output power level, e.g. 23dBm. Therefore for these received two signals, repeater could only amplify gain based on the larger signal strength otherwise the output signal could be larger than the allowed maximum value which is not allowed. Then the weaker signal couldn’t be amplified by the target gain and UL coverage for this kind of UE could be shrunk. Therefore, larger output power than any UE power class is suggested so that all UE’s signal amplified by repeater could be equal to or larger than any UE power class to enlarge UL coverage. 
If we only define repeater UL backhaul link maximum output power not larger than any UE power class, then in practical only a part of signals after repeater’s amplification could be close to UE power class while for the others especially UL weaker signal, the output signal after repeater amplification would be much lower than UE power class and then UL coverage is shrunk. 
For example, if we assume specified maximum output power of repeater is 29dBm power class 1.5, two signals one larger and the other weaker come to the repeater at the same time. Repeater could only amplify with the less gain to maintain output power not larger than 29dBm. Consequently, the amplified signal from UE located far away from repeater is much less than target 29dBm. Therefore, if we assume output power upper limits of repeater equals to UE maximum output power, then for most cases the practical output power is less than the target UE maximum output power, which is not what we want. Therefore, the specified maximum output power should be larger than the target power to make all the signal not less than the target value after amplification from repeater.
Observation 1: For repeater UL, it is reasonable to set the target maximum output power as maximum UE output power. However, the specified maximum output power for repeater should be larger than the target value. 
Proposal 2: It is suggested to define two power classes for UL backhaul link, one of which is less than any UE power class and the other without any upper limits for FR1. 
2.2 ALC
The remaining issue is how to test ALC requirements and in last meeting the main criteria for ALC verification is certain RF requirements should be met with a reasonable over powered input signal to verify ALC for both FR1 and FR2. It is noted much larger input power than maximum allowed input power could be risky and may destroy the repeater devices. Therefore, maximum allowed power for test must be limited to protect repeater devices. Besides, multiple levels of input testing powers are preferred to reflect variable characteristics when output power exceeds the maximum allowed value. For example, ALC may be tested by imposing input power 5 dB larger than maximum allowed value and then tested by imposing input power 15dB larger than maximum allowed value.
Proposal 3: when test repeater ALC functionality, multiple levels of input powers are preferred to reflect variable characteristics of repeater when input power exceeds maximum allowed value. Besides, all of these test signals should be less than the risky upper limits to protect repeater not be destroyed by much larger input power.
3. Conclusions
In this contribution, NR repeater power related conducted requirements are discussed with following observation and proposals: 
Proposal 1: maximum output power requirements for 1-C repeater DL are listed as below for WA, MR, LA and home class repeater respectively.
	DL access link repeater class
	Maximum output power

	Wide Area
	- (note)

	Medium Range
	<  + 38 dBm

	Local Area
	<  + 24 dBm

	Home
	<  + 20 dBm (for one transmit antenna port)
<  + 17 dBm (for two transmit antenna ports)
<  + 14dBm (for four transmit antenna ports)
<  + 11dBm (for eight transmit antenna ports)

	NOTE:	There is no upper limit for the rated output power of the Wide Area Base Station.


Observation 1: For repeater UL, it is reasonable to set the target maximum output power as maximum UE output power. However, the specified maximum output power for repeater should be larger than the target value. 
Proposal 2: It is suggested to define two power classes for UL backhaul link, one of which is less than any UE power class and the other without any upper limits for FR1.
Proposal 3: when test repeater ALC functionality, multiple levels of input powers are preferred to reflect variable characteristics of repeater when input power exceeds maximum allowed value. Besides, all of these test signals should be less than the risky upper limits to protect repeater not be destroyed by much larger input power.
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