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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 FDD and TDD bands. To enhancement cellular network coverage, different types of network nodes have been considered to offer blanket coverage, among which RF repeater is regarded as one kind of simplest and cost-effective node. 3GPP has focused on RF requirements studies before this new WID. For example, TS 36.101 establishes the minimum RF characteristics of E-UTRA FDD repeater. In this contribution, we focus to discuss power related conducted requirements.
2. Discussion
In WID [1], it is emphasized to seek the leveraging between LTE RF repeater and IAB. The following table shows the comparison of LTE repeater and IAB power related radiated requirements.
	[bookmark: _Hlk60847985]　
	IAB-DU
	IAB-MT
	LTE repeater

	Radiated transmit power
	Identical to BS
	Identical to BS
	No

	IAB output power
	Identical to BS
	FR1:
MA: Requirement is same as BS
LA: Max rated power is scaled with the parameter NTXU,counted 
FR2: based on declaration
	No

	OTA output power dynamics
	Identical to BS
	FR1:
new requirements classified by cell classes
FR2: based on declaration
	No

	Power control
	
	
	

	Relative EIRP tolerance
	No
	Simplified by dynamic range
	No

	Aggregate EIRP tolerance
	No 
	Simplified by dynamic range
	No

	OTA transmit ON/OFF power
	Identical to BS
	Identical to BS
	No



Observation 1: IAB power related requirements include radiated transmit power, output power, output power dynamics and power control related requirements, which are referred from both BS and UE requirements while LTE repeater has no radiated requirements.
2.1.1 Radiated transmit power
Radiated transmit power for IAB-DU, IAB-MT, BS are all based on manufacturer’s declaration including beam directions and power level. For NR repeater, to contain RAN4’s workload, it is assumed that repeater doesn’t perform adaptive beamforming towards the UE. However, in most deployment scenarios, repeater should have the knowledge of where BS/UE is to perform better beamforming towards it. Therefore, the requirement towards peak beam direction is needed for practical deployment. 
When repeaters are deployed in the moving high-speed train, repeaters are moving at high speed relative to the fixed donor BS and are constant relative to the UE in high-speed train. In this scenario, large beam coverage range is required for blanket inside coverage for UE and reliable outside connection.
Proposal 1: Radiated transmit power requirement is required for blanket and reliable connection.
2.1.1 output power
WID[1] considers to increase the following constraint 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. 
Output power of IAB is much larger than UE. Even for LA IAB-MT which act as the UE in deployed network, whose output power is larger than UE power class 2 if we assume the scaling factor 10log(NTXU,counted) equals to 6 and larger than UE power class 1 with 9 dB scaling factor assumption. LTE repeater is not tested for radiated requirements but we could see from its declared conducted output power requirements which could be larger than 31 dBm.
Observation 2: to achieve blanket coverage, both the network node, IAB and LTE repeaters are allowed to transmit power exceeding any UE classes.
Since there is no extra output power limit for IAB compared with legacy BS, it is not reasonable to increase constraint for TDD repeater only to contain the workload.
For NR repeater, if received output power from repeater is larger than the target received power, this will result in the co-channel interference for neighboring cell. Therefore, the maximum output power limit upper is mandatory to avoid potential interference to the other cells as defined in BS and IAB specification.
Proposal 2: to achieve blanket coverage and avoid interference, it is reasonable to set maximum output power upper limit for repeater but not exceeding any UE power class. 
As discussed above, FR1 OTA output power equals to the power per connector plus scaling factor which is used to present the number of active transmitter units. For IAB-DU and IAB-MT, output power per connector follows the same value of BS. 
Proposal 3: repeater’s output power per connector and scaling factor should be redefined, if needed.
2.1.1 dynamic range
For LTE repeater, no dynamic range has been included in the specification. For IAB, DU follows the dynamic range requirement of BS taking number of PRB and modulation scheme factor into consideration. MT refers to UE’s requirement considering shadow fading, device capability, etc. 
NR repeaters amplify the received signal without any signal process. therefore BS-based dynamic range requirements seems not applicable for repeater because there are no modulation scheme or RB allocation concept in the process of repeater. these BS-based dynamic range requirements include RE dynamic range and total dynamic range. As repeater doesn’t support power control, so absolute/relative/aggregate power control requirements should all be excluded in repeater specification.
The remaining requirement is minimum power requirement, which is used to guarantee all the equal received power at donor. Once the minimum output power capability is larger than required level, interference or impairment issue could occur.
Proposal 4: RE dynamic range, total dynamic range and UE power control requirements doesn’t apply for NR repeaters.
3. Conclusions
In this contribution, radiated emission requirements for repeater are discussed with following observations and proposals:
Observation 1: IAB power related requirements include radiated transmit power, output power, output power dynamics and power control related requirements, which are referred from both BS and UE requirements while LTE repeater has no radiated requirements.
Observation 2: To achieve blanket coverage, both the network node, IAB and LTE repeaters are allowed to transmit power exceeding any UE classes. 
Proposal 1: Radiated transmit power requirement is required for blanket and reliable connection.
Proposal 2: to achieve blanket coverage and avoid interference, it is reasonable to set maximum output power upper limit for repeater but not exceeding any UE power class seems too stringent. 
Proposal 3: repeater’s output power per connector and scaling factor should be redefined, if needed.
Proposal 4: RE dynamic range, total dynamic range and UE power control requirements doesn’t apply for NR repeaters.
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