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1 Introduction

This document discusses FR2 radiated requirements other than output power and unwanted emissions
2 Discussion

Frequency accuracy

According to the Way Forward from RAN4#98bis-e, there is a need to clarify whether the frequency error is absolute or relative.

A repeater amplifies and retransmits another signal. The frequency of the transmitted signal will depend on the frequency of the input signal. For this reason, the frequency accuracy should be defined relative to the frequency of the input signal. 

Proposal 1: Frequency accuracy is relative to the input signal.

EVM

The repeater EVM occurs on top of the transmitter EVM and increases the EVM of the overall link. Since the BS and UE specifications define minimum EVM requirements relating to specific modulation formats and the total EVM in a link including a repeater will be worse than the BS/UE EVM, it is not possible to achieve the minimum modulation order requirements in a link that includes a repeater. For this reason, there is no sense to relate repeater EVM to the modulation order.

Proposal 2: Do not link repeater EVM to modulation order

Since the repeater will amplify both signal and noise at its input the achievable transmitter SNR from the receiver is constrained by the SNR of the input signal. If a repeater is to be deployed towards the edge of a coverage area where SNR is relatively low, then there is no point in meeting a stringent EVM requirement. For example, if the input SNR is 10dB, then there is no sense in achieving EVM of lower than around 17%, since the an EVM of lower than 17% will not have any impact on the SNR. For 5dB SNR at the input, the needed EVM to avoid reducing the SNR increases to around 30%.

There may be some circumstances in which the SNR at the input is high. If the SNR for both the UE-repeater link and the repeater-BS link is high then it is desirable for the repeater EVM to be more stringent in order to avoid the repeater worsening the link quality. Although EVM is important in this case, considering that in general repeaters aim to be low cost, the case of high SNR expected on both links should not drive the design for all repeaters.

Proposal 3: Discuss further the usefulness of the EVM requirement considering different repeater deployment scenarios

Proposal 4: Consider enabling multiple EVM levels and a declaration or leave EVM outside of the scope of conformance for repeaters.

Transmit intermodulation

Transmit intermodulation requirements are defined to regulate emissions due to reverse intermodulation into the PA from close-by transmitters. For FR2, for the BS it was determined that due to higher coupling loss, transmit intermodulation requirements are not needed. The same should be true for a repeater.

Proposal 5: No need for TX intermodulation requirements for FR2

Receiver intermodulation

The receiver intermodulation requirement subjects the repeater to two signals outside of the passband whose IM product will fall inside the passband. The requirement is that the output power from the receiver shall not increase by more than 10dB from the output level with no interferers applied.

To define a receiver intermodulation requirement, three issues need to be resolved; the type of interferer, the frequency position of the interferer and the interferer level.

In regard to the type of interferer; the interferer type could be modulated or a CW. For the E-UTRA FR1 specification, a CW is used. However, as discussed in our companion contribution [1], the CW are only applied for one specific frequency point and the test does not cover any variation in input IM performance with frequency. For FR2, we propose a modulated signal with a bandwidth of [50] MHz. It should be further discussed whether an even larger bandwidth might be considered to capture more frequency variation. The other interfering signal should be a CW.
Proposal 6: RX IM signal types are a CW and a modulated signal with bandwidth [50] MHz.
Considering bandwidths of 100MHz and upwards, the nearest position of an RB on a neighbor carrier is around 3MHz from the RF bandwidth edge. Placing the CW around 5MHz from the carrier edge would thus relate to the closest position for a neighbor RB.
The modulated signal should be positioned in frequency such that any IM product would fall into the center of the passband. There is no need to explicitly specify the second CW frequency position, as it would depend on the passband size.

Proposal 7: For RX IM, position the first CW at 5MHz from the passband edge and the second CW such that the IM product falls into the centre of the passband.

To decide the CW power levels, it is useful to consider the FR2 blocking requirement. The requirement states that a blocker signal may be expected up to EISREFSENS_50MHz + 33 dB. The blocking level is based upon co-existence simulations of adjacent carriers. Since the blocking level relates to the expected power from adjacent carriers, it is a useful guide to set the power level.  However, for a repeater there is no obvious EISREFSENS_50MHz. To set a consistent requirement, we propose that an assumption is made that the EISREFSENS_50MHz is [-103] dBm. Then interferer power would be -103 + 33 = -70dBm.

 Proposal 8: For RX IM, set the CW power to [-70] dBm.
Out of band gain

The out of band gain requirement ensures that the passband does not amplify signals from other systems. These may be wanted signals or unwanted emissions. Although amplifying wanted signals from other systems may appear beneficial, since the EVM, ripple and phase characteristics outside of the passband are unlikely to be well controlled, the amplified other system signals may be distorted.
For signals coming from the donor node, the out of band gain should be enough to avoid re-amplifying unwanted emissions to beyond requirement levels. For unwanted signals coming from other nodes or systems, to avoid the re-amplification of the signals to beyond the levels at their respective transmitters, the gain must be less than the coupling loss to the nodes. For wanted signals coming from other nodes, to avoid distortion the gain must be substantially lower than the coupling loss to the nodes.

For FR2, the isolation to other interferer sources is larger than for FR1.

Taking these factors into account, we propose that the out of band gain should be in the range 20-30dB.

Proposal 9: Out of band gain in the range 20-30dB
3 Conclusion

Proposal 1: Frequency accuracy is relative to the input signal.
Proposal 2: Do not link repeater EVM to modulation order

Proposal 3: Discuss further the usefulness of the EVM requirement considering different repeater deployment scenarios

Proposal 4: Consider enabling multiple EVM levels and a declaration or leave EVM outside of the scope of conformance for repeaters.

Proposal 5: No need for TX intermodulation requirements for FR2

Proposal 6: RX IM signal types are a CW and a modulated signal with bandwidth [50] MHz.

Proposal 7: For RX IM, position the first CW at 5MHz from the passband edge and the second CW such that the IM product falls into the centre of the passband.

Proposal 8: For RX IM, set the CW power to [-70] dBm.
Proposal 9: Out of band gain in the range 20-30dB
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