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1. Introduction
The conducted requirements were discussed in last RAN4 meeting and all of the issues were open. This contribution provides our further analysis on some requirements. The output power, emission and TDD repeater specific requirements are not included in this contribution and are discussed in [3] [4] and [5].
2. Discussion
As there’s no agreement on what requirement will be defined for NR repeater. E-UTRA FDD repeater and BS requirements and are taken as reference to review how to define them for NR repeater and if there’s any other requirement needed.
2.1 Frequency stability
Our view on frequency stability doesn’t change that E-UTRA repeater requirement, i.e. 0.01 ppm is reused for both FDD and TDD NR repeater [6].
Proposal 1: E-UTRA repeater requirement, i.e. 0.01 ppm is reused for both FDD and TDD NR repeater conducted requirement for access link and service link.
2.2 EVM
EVM requirement in theory is the SNR requirement for the Tx signals. IAB EVM requirements are the same as BS from SNR perspective for both downlink and uplink. The system performance can be thought as the same as BS to UE or UE to BS because IAB can regenerate signal with good SNR. Repeater’s EVM requirements need some discussion because repeater just retransmits the signals and extra noise is added to the signals after repeater amplifies and forwards the signal from donor BS. In order not to degrade the signal too much, keeping the noise level from repeater as low as possible is important. However, the contribution from RF hardware part especially is usually much larger than BB part in the BS design, it’s difficult to limit repeater’s EVM requirement to a very low level considering the PA efficiency and power consumption. LTE repeater EVM requirement is 8%. According to the following equation,

8% or 6% repeater EVM performance impact on the total EVM can be calculated as Table 1,
Table 1: Repeater EVM’s impact to total EVM
	EVM_received signal(%)
	10
	10
	8
	8
	6
	6

	EVM_repeater(%)
	8
	6
	8
	6
	8
	6

	EVM_total(%)
	12.8 
	11.7 
	11.3 
	10.0 
	10.0 
	8.5 



As shown in Table 1, 8% EVM requirement impact to the final EVM is a little large. So we propose to define the requirement as 6%.
Proposal 2: Conducted EVM requirements for NR repeater access link and service link are defined as 6%.
2.3 Out of band gain
Out of band gain is a little complicated that E-UTRA repeater requirement was derived from co-existence analysis and simulation. How to derive NR repeater requirement may be discussed.
Observation 1: Out of band gain requirement may need co-existence analysis or simulation.
2.4 Input intermodulation
The co-location scenarios of NR repeater may be similar with BS. However, for repeater, there’s no REFSENS requirement because no complete DEMOD implementation although there may be some simple module to read some important information such as TDD DL/UL configuration, so the BS input intermodulation requirement can’t be reused for access link. E-UTRA repeater reuses UTRA repeater input intermodulation requirement. For NR, the similar approach can be considered to be reused. There’s one thing that NR BW is much larger than E-UTRA, the frequency offset should be reconsidered.
Observation 2: E-UTRA input intermodulation approach can be considered by NR repeater access link and backhaul link with some adjustment of the frequency offset.
2.5 Output intermodulation
E-UTRA access link output intermodulation reused BS requirement. NR repeater can also follow that approach. 
Observation 3: BS output intermodulation can be reused for NR repeater intermodulation requirement for access link.
There’s no access link output IMD requirement for E-UTRA repeater, more analysis for NR repeater is needed.
Observation 4: Whether output intermodulation for access link is defined should be discussed.
2.6 Others
In last meeting, there were proposals that REFSENS should be defined. REFSENS needs the whole BS or UE receiver which is not necessarily implemented in repeater because repeater just retransmits the analog signal. So REFSENS can’t be defined. Usually, noise figure can be considered as the SNR degradation performance for repeater. But noise figure was not defined and tested for BS/UE/IAB/repeater before. It may not be easy to define it.
3. Conclusion
This contribution provides our further analysis for the conducted requirements, we have the following observations and proposals.
Proposal 1: E-UTRA repeater requirement, i.e. 0.01 ppm is reused for both FDD and TDD NR repeater conducted requirement for access link and service link.
Proposal 2: Conducted EVM requirements for NR repeater access link and service link are defined as 6%.
Observation 1: Out of band gain requirement may need co-existence analysis or simulation.
Observation 2: E-UTRA input intermodulation approach can be considered by NR repeater access link and backhaul link with some adjustment of the frequency offset.
Observation 3: BS output intermodulation can be reused for NR repeater intermodulation requirement for access link.
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