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1. Introduction
In last RAN4 #98 bis 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. Some options are listed to help to direct future discussion. The agreed conclusions are listed as below:
· For ALC/AGC related conducted requirements: No dedicated ALC/AGC requirements are needed at least for the stationary repeater and further focus on how to verify ALC/AGC actions
· For DL (access link) output power related conducted requirements: Wait for the conclusion of NR repeater classes before the definition of output power for DL (access link) and 4 options are listed for future discussion.
· For UL (backhaul link) output power related conducted requirements: some aspects have been listed to help define UL output power and 6 options are listed for future discussion. 
In this contribution, we focus to discuss repeater transmitted power related requirements only for FR1.
2. Discussion  
2.1 DL output power
The motivation for much higher repeater DL output power is to serve much larger coverage area with acceptable co-channel interference to other network. 
In last meeting, some companies show concerns about use case of larger output power. If maximum gain of repeater is assumed to be fixed then maximum output power would limit the deployment scenario rather than providing much larger coverage. However, it is noted at least for NR repeater, maximum gain is not limited and repeater could achieve much larger gain than 90dB, the assumption in previous repeater spec. Therefore, once the output power doesn’t exceed the upper limits, the larger DL output power the better coverage performance.
Observation 1: It is noted at least for NR repeater, maximum gain is not limited and repeater could achieve much larger gain than 90dB, the assumption in previous repeater spec. And larger DL output power could perform better coverage.
2.2 UL output power
The motivation for much larger repeater UL output power is to enlarge donor BS serving geographic range. In last meeting, some companies suggest to limit the UL output power not exceeding maximum UE output power to reduce co-existence analysis work load. 
For repeater, 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 as the near-far effect could compress gain and reduce the practical output power.
For example, if we assume specified maximum output power of repeater is 29dBm power class 1.5, gain compression is required to maintain the output power not larger than 29dBm when amplifying receiver signal from UE located geographically near to repeater. However, for the UE located much far from repeater, maximum gain is required to achieve maximum 29dB output power. If these two signals coming to the repeater at the same time, then repeater could only amplify with the compressed gain to maintain the 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 equals to UE maximum output power, then for most cases the practical output power is less than the target UE maximum output power as near-far effect would compress gain, 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 2: 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 as the near-far effect could compress gain and reduce practical output power. 
Proposal 1: UL maximum output power should be larger than any UE power class. 
2.2 ALC
Considering that Repeater’s ALC is much slower than UL power control mechanism, LTE repeater spec doesn’t define explicit ALC requirement, only stating ALC doesn’t introduce extra tolerance for current power control algorithm. As discussed in [2], repeater with small output power would be deployed in high-speed train for inside blanket coverage. Then fast ALC is required to perform fast gain amplification and gain compression as the fast moving of high-speed train. For example, repeater may need to compress its DL gain at location L1 but 3.6s later on when it comes to L2, it should amplify the received DL with maximum gain.


In last meeting, some companies queried how the repeater on train could track the variable distance between donor gNB. This is based on implementation. One potential solution is by decoding the received RSRP to calculate gain based on the evaluated pathloss. Since all these ALC requirements could be verified by other key RF requirements, e.g. output power, EVM and ACLR requirements. no dedicated ALC requirements are suggested even for mobile repeater on high-speed train. 
Proposal 2: No dedicated ALC requirements are suggested even for mobile repeater on high-speed train. And candidate metrics to implicitly test ALC include output power, EVM and ACLR requirements.
The remaining issue is how to test ALC requirements, much larger input power than maximum allowed input power could be risky and may destroy the repeater devices. Therefore, the testing signal maximum allowed power must be limited to protect repeater devices. Besides, multiple levels of input testing powers are preferred to reflect variable characteristics as the input 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 as the 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: 
Observation 1: It is noted at least for NR repeater, maximum gain is not limited and repeater could achieve much larger gain than 90dB, the assumption in previous repeater spec. And larger DL output power could perform better coverage.
Observation 2: 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 as the near-far effect could compress gain and reduce practical output power.
Proposal 1: UL maximum output power should be larger than any UE power class.
Proposal 2: No dedicated ALC requirements are suggested even for mobile repeater on high-speed train. And candidate metrics to implicitly test ALC include output power, EVM and ACLR requirements.
Proposal 3: when test repeater ALC functionality, multiple levels of input powers are preferred to reflect variable characteristics of repeater as the 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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