Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 AH#2
R4-1808628
Montreal, Canada, 2nd – 5th July 2018
Source: 
Ericsson 

Title:  
Directional requirement measurement uncertainty for FR2
Agenda Item:
5.1.4.3.1.1
Document for:
Approval
1 Introduction

For eAAS, measurement uncertainties for TX directional requirements have been agreed and are in many cases the same as the legacy conducted requirement. It is to be expected that the eAAS MUs for these requirements will be directly applicable for NR in FR1. This document considers TX directional requirements for FR2.
2 Discussion

A number of directional requirements exist for FR2 comprising the total power dynamic range, frequency error, time alignment error, occupied bandwidth, EVM. The total power dynamic range applies in the OTA peak directions set, the others in the OTA coverage range.

OTA total power dynamic range

For eAAS, it was concluded that almost all of the uncertainty factors would be equivalent for both parts of the dynamic range requirement, leaving only the random uncertainty and the uncertainty of the measurement equipment. It can be expected that in FR2 the measurement setup and procedure will be the same as FR1, and although the uncertainty factors for the EIRP measurement will differ from FR1, they will cancel in the same manner. Thus the OTA dynamic range M should be significantly less than the EIRP MU.
Frequency error

For FR1, it was concluded that the measurement of frequency error is independent of the RX power level as long as the RX power level is greater than the minimum needed for the test equipment to guarantee it’s uncertainty. There is no risk of the anechoic environment giving rise to deteriorations in signal fidelity. Thus, the only uncertainty for frequency error is the test equipment. The FR2 procedure will likely be the same, and hence the general conclusion can be made for FR2 that the MU will be the same as the test gear MU. According to [1], 12Hz MU is achievable also for FR2. However, it may be worthwhile to consider whether the same MU is achievable across the whole frequency spectrum or whether a frequency range dependent MU may be needed.
Time alignment error
Time alignment error is similar to frequency error; it is independent of the RX power level as long as the RX power is sufficient for the instrument. Scattering etc. in the chamber will not impact the measurement fidelity. The measurement equipment uncertainty can be used. The MU for the test equipment has not yet been clarified for FR2; it may be that the MU is the same as for FR1, but this needs to be confirmed.

Occupied bandwidth

The Occupied Bandwidth requirement is that 99% of the power is captured within the channel bandwidth. Considering that the SEM is -5dBm for 10% of the bandwidth, assuming a transmit TRP of around 30dBm and 400MHz, then the wanted signal PSD is around 4dBm/MHz. In this circumstance, if the BS would exactly meet the SEM for the first 10% outside of the channel bandwidth then the power contained within the channel bandwidth would be around 97.5%; i.e. the occupied bandwidth would fail. This situation is unlikely as the BS would most likely exceed the -5dBm level closer to the transition to -13dBm. For a 100MHz wide carrier, even if meeting the -5dBm exactly, the power within the channel bandwidth would be 99.3%.
Unlike in FR1, therefore, in some circumstances the OBW requirement may be similarly stringent to the ACLR and OBUE. Care should be paid to the MU for the OBW. Since the OBW is based on measuring the ratio of power in a wanted channel to power mainly residing in the adjacent channel, the MU in power terms may be similar to that of the ACLR. The MU needs to be expressed in frequency terms. The impact in frequency terms of an error in power will depend on the rate of decrease of power at the edge of the channel bandwidth. If the unwanted emissions PSD would be evenly distributed at -5dBm/MHz across the whole 10%, then 1% of the BS output power would be contained within 10% of the bandwidth. An uncertainty of 1dB in power would imply that the OBW would be read as 1% at a point at which 99.2% of the energy would in reality be contained. To obtain a 1% reading with 1% error, the reading would need to be take at around 2% of the channel bandwidth away from the channel bandwidth edge. For a 400MHz channel, this would imply around 8MHz uncertainty in the OBW.
The above estimate is likely to be over-pessimistic, since it assumes that the unwanted energy is evenly distributed across 10% of the channel bandwidth size. In reality, the energy will be more concentrated close to the carrier and thus a measurement error would translate to a smaller error in the OBW estimation.

It is worth to note, however that the current eAAS OBW error is around 1.5% of the channel bandwidth. Thus, it is possible that the OBW uncertainty may be scalable from the LTE uncertainty, if the power error is around 1dB. Further investigation is needed though.
EVM

For FR1, it was concluded that the potential impact of variations of receive power level would not significantly impact EVM. Also, errors in beam alignment and scattering within the chamber would also not impact the signal fidelity.
For FR2, the impact of power variation is likely to be the same; i.e. negligible. Figure 1 shows the impact of alignment error with the beam on a digital beamforming array of size 16*16 elements, for which the distortion is completely uncorrelated between elements. This is the worst case, and even in this worst case, a large alignment error can be tolerated without the EVM deviating significantly from the target value (which is 8% in this case)
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Scattering in the chamber could cause a delay spread to be seen by the receiver, which would cause chamber related distortion to the signal. However, the size of any delay spread arising in an FR2 measurement chamber would be well within the cyclic prefix of the signal, and thus in principle removable without causing ISI. The coherence bandwidth for any frequency ripple caused by chamber induced delay spread would be likely to be larger than the channel bandwidth; in any case a slow ripple could be compensated by the EVM equalizer to some extent. It is thus unlikely that degradations in the signal fidelity from the measurement chamber could impact the EVM result.
The level of MU arising from the measurement equipment for EVM needs further clarification. For FR1, the MU is 1%.

3 Conclusion

The paper has analyzed the TX directional requirements for FR2 and makes the following conclusions:

Proposal 1: For OTA total power dynamic range, the MU will be related to the measurement equipment and random uncertainty; it should be lower than the EIRP MU.
Proposal 2: For frequency error, the MU will be the MU of the test equipment. Further discussion is needed on whether the MU should differ in different frequency ranges.
Proposal 3: For TAE, the MU will be the MU of the test equipment, which needs further clarification. [+-25nsec] may be a starting point.

Proposal 4: For occupied bandwidth, the MU needs to be investigated carefully considering (i) the power accuracy of the equipment and (ii) the likely rate of reduction of power when moving away from the channel bandwidth in frequency for equipment that is compliant.

Proposal 5: For EVM, the MU will be that of the test equipment; provisionally [1%] is assumed.
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