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1. Introduction
This contribution provides our further analysis on NR repeater class and type.
2. Discussion
2.1 NR repeater class
The necessity of defining NR repeater class should be discussed first to have a conclusion. Current network node classes can be reviewed as following,
· For BS, IAB-DU, there’re three classes. Output power, frequency error, unwanted emissions, sensitivity, Rx dynamic range, ACS, blocking, Receiver intermodulation, ICS are differentiated according to the classes.
· For IAB-MT, two classes are defined. Output power, IAB-MT Tx dynamic range, unwanted emissions, sensitivity, ACS, blocking, Receiver intermodulation are differentiated according to the classes.
· For E-UTRA relay downlink, two classes are defined for access link and one class is defined for backhaul link. Output power, unwanted emissions, sensitivity, ACS, blocking are differentiated according to the access link classes.
· For E-UTRA repeater, no class is defined. The output power requirement is defined as two ranges. The E-UTRA wide area unwanted emissions requirements were reused as E-UTRA repeater unwanted emission requirements because when E-UTRA repeater was studied only wide area BS was defined in the E-UTRA BS spec.
Whether there’s a need for NR repeater class may need more thinking. Repeater function is different with BS, IAB and relay because that three network nodes can generate or regenerate signals and control the output power to the wanted level, but repeater can only control the gain of the transmit path to retransmit the signal without any SNR improvement. The output power of repeater is decided by the input power and the gain. From the deployment consideration, the DL coverage similar with wide area BS is rarely needed because the repeater is used to extend the coverage. For UL coverage, in order to have DL/UL balance, the UL gains for DL/UL are usually similar thus the UL power is not expected to be as large as DL. Repeaters only forward the signal, the UE number in repeater’s coverage is only small amount of what is in the donor BS’s service. From that aspect repeater’s UL power can be expected smaller than DL power. From the requirement definition, there’re many requirements are defined according to the BS/IAB class such as power, emission, REFSENS, ACS, blocking, etc. For repeater, there’re no such Rx requirements because repeater doesn’t DEMOD the UE UL signal. There may be only two requirements, power and emission needs to be defined according to the output power capability. For the repeater deployment scenarios, it may not be easily to be divided as like 3 classes as BS because the operator request may be flexible according to the different field request.
From above considerations, we think it may not be necessary to define NR repeater class. For the idea of repeater class, there will be some problem on how to define the class. Currently the BS class definition is referred in that idea but it’s not reasonable to reuse BS class definition for repeater. Because repeater can’t do power control so the output power is not decided only by repeater. Even repeater can output high power level, there’s some analysis that the high output power repeater can’t support large coverage because the high power of repeater will interfere UE’s power control and also interfere other cells. Therefore, we propose no class is defined for repeater.
Proposal 1: NR repeater class is not defined.
Regarding the repeater output power level, there is three choices if BS output power is taken as the reference. In the real deployment, high output power may not be very useful. So the BS MA and LA can be two power levels defined for repeater. If there’s some scenario that MA output power is not enough, the spec may need some flexibility. But that scenario may need more analysis to avoid the spec mislead the market.
Proposal 2: BS MA and LA output levels can be defined for repeater. More analysis is needed to decide if WA power level is needed.
2.2 NR repeater type
For NR repeater type definition, the discussion point is whether the radiated requirements for FR1 are needed. The preferences from companies are different. From operator side, the concern was that the radiated requirements can’t be guaranteed if there’re no requirements. From vendor side, the argument was that AAS and massive MIMO may not be used by repeater.
Some deep analysis may be considered for this issue. Taking BS FR1 radiated requirements as reference; the requirements apply to type 1-H and type 1-O BS. For type 1-C, only conducted requirements are needed. The radiated performance for type 1-C is usually guaranteed by the combination performance of conducted connector and antenna module. The antenna module performance can be tested separately and the requirements are not in the scope of RAN4. So the radiation performance concern for type 1-C doesn't exist. The motivation of radiated requirements is that it’s not easy to test conducted requirements for AAS architecture. From our understanding, AAS architecture may not be popularly used for current FR1 repeater. However, there’re also some views that the implementation of higher frequency band, such as 3.5 GHz, 5 GHz bands, could be integrated. Then for the type definition, the solution at current stage can be that type 1-C and type 2-O are defined in current release. If type 1-H and type 1-O are needed, they can be defined in future release.
Proposal 3: Type 1-C and type 2-O are defined for NR repeater in R17, other types can be defined in future release if it’s necessary.
3. Conclusion
This contribution provides our further analysis for NR repeater class and type. We have the following proposal and observation.
Proposal 1: NR repeater class is not defined.
Proposal 2: BS MA and LA output levels can be defined for repeater. More analysis is needed to decide if WA power level is needed.
Proposal 3: Type 1-C and type 2-O are defined for NR repeater in R17, other types can be defined in future release if it’s necessary.
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