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1. Introduction
A new WI NR repeater was approved in RAN#90e to define NR repeaters for both FR1 and FR2 bands including FDD and TDD mode. As this is the first RAN4 meeting, some general issues need to be discussed to generate some guideline for future discussions.
2. Discussion
Although there’re already requirements for NR IAB and LTE repeater, there’re still some general issues need to be discussed for NR repeaters. Repeater is different with IAB that the signal is received from donor and amplified to the area needed. There’s no baseband signal processing in repeater, therefore many IAB requirements are not needed for repeaters. Taking LTE repeater requirements is a more direct way. However, LTE repeater requirements were defined years ago. In that time there were no FR2 frequency ranges in 3GPP and no radiated requirements for BS yet. 3GPP LTE repeater requirement only defies FDD repeater requirements, TDD repeater is added for NR thus some new requirements may be needed.
One of the general issues is what’s the structure to define the requirements for FR1 and FR2. For NR BS and IAB, FR1 RF requirements are defined as conducted and radiated requirements according to the types, i.e. type 1-H and type 1-O. For FR1 NR repeater, the antenna technology is not the same as BS and IAB. The isolation between donor antenna and coverage antenna should be large enough to avoid self-oscillation. So the FR1 AAS architecture is not suitable for repeaters, only conducted requirements need to be defined for NR FR1 repeater. For FR2, only radiated requirements can be defined, which is the same as BS and IAB. So the NR repeater requirements structure in the spec can still be separated by conducted and radiated requirements. Some clarifications can be added such as the conducted requirements are defined for FR1 repeaters and radiated requirements are defined for FR2 repeaters.
Proposal 1: No need to define NR repeater types, the requirement can be defined according to FR1 (conducted) and FR2 (radiated) frequency ranges.
The other issue is related to TDD repeaters. Some specific requirements needs to be defined for TDD repeaters compared with FDD repeaters. RAN4 needs to discuss and decide what requirements will be defined. Transmitter off power and transient period is the TDD specific requirements for BS and IAB. The same transmitter off power requirement can be defined for TDD repeater. However, transient period may need more discussion. In theory, the transient period for repeaters should be designed in a limited range that at least not larger than BS in order not to make the transient period overhead increase too much. But there’s a difficulty that it’s not easy to test this requirement for repeater because repeater is an amplifier channel that it can’t create the signal. The signal input to repeater already has transient period, it’s difficult to measure what’s the transient period performance for repeater. 
Proposal 2: Transmitter off power needs to be defined for TDD repeaters, the same requirements as BS can be defined.
Observation 1: It’s not easy to define transient period requirement for TDD repeater.  
There’s another issue that should be discussed is the requirements related to TDD synchronization. TDD repeater should switch on and off the correct channels for the corresponding TDD DL/UL slots and also should make the working channels stable to guarantee the signal quality. Whether to define such requirements and how to define them may need more discussion than other requirements. Possible requirements can be testing the switch on and off time point and the signals EVM, but more analysis and discussion is definitely needed because this is the first time to discuss such requirements in RAN4.
Observation 2: TDD synchronization related requirements need more discussion.
3. Conclusion
This contribution provides the proposals for NR repeater FR1 output power.
Proposal 1: No need to define NR repeater types, the requirement can be defined according to FR1 (conducted) and FR2 (radiated) frequency ranges.
Proposal 2: Transmitter off power needs to be defined for TDD repeaters, the same requirements as BS can be defined.
Observation 1: It’s not easy to define transient period requirement for TDD repeater.  
Observation 2: TDD synchronization related requirements need more discussion.
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