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1.	Introduction
The MU and TT for OTA receiver directional requirements were discussed in RAN4#87 and the way forward was agreed [1], with two open issues relating to the MU.
This contribution provides our proposals to conclude on the two open issues relating to the MU, as well as our proposal on deciding the test tolerances for OTA receiver directional requirements.

2.	Discussion
The following two open issues were listed in the agreed way forward [1]:
1)	Mismatch uncertainty
2)	Need for PA
Below we provide our proposals to conclude on the above issues.
2.1	Mismatch uncertainty

For the mismatch uncertainty, the EIS measurement uncertainty from the source ‘Impedance mismatch in the transmitting chain’ is recorded in TR 37.842 [2] for each of the radiated measurement methods. The uncertainty values are summarized in Table 1 below.
Table 1: EIS measurement uncertainty from the source ‘Impedance mismatch in the transmitting chain’
	Radiated measurement method
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [dB]
3GHz < f ≦ 4.2 GHz

	Indoor Anechoic Chamber
	0.10
	0.16

	Compact Antenna Test Range
	0.09
	0.23

	One Dimensional Compact Range Chamber
	0
	0.01

	Near Field Test Range
	0.20
	0.20



As the uncertainty values in Table 1 were agreed to be used for AAS receiver sensitivity measurement in Release 13, we consider it logical to extend their use to other Release 15 AAS receiver directional requirements for the corresponding frequency ranges. For the frequency ranges above 4.2 GHz, we would decide the mismatch uncertainty based on further input from equipment vendors.
Proposal 1: Use the EIS measurement uncertainty from the source ‘Impedance mismatch in the transmitting chain’ recorded in TR 37.842 as the mismatch uncertainty for each of the radiated measurement methods for the frequency range below 4.2 GHz.
2.2	Need for PA

For frequency range below 6 GHz, we consider PA is probably not needed for high-end signal generators which should have sufficient output power to provide the required signal level at the RIB of the EUT even with the OTA loss in the test chamber. For example, the losses in CATR system is typically 59 to 70 dB (including all the free-space path-loss, RF cable losses, RF switches, feed antenna gain etc.). Therefore, the signal generator need to have sufficient output power to provide (7 – ΔminSENS) to (18 – ΔminSENS) dBm and (10 – ΔminSENS) to (21 – ΔminSENS) dBm, respectively, radiated output power at the feed antenna, to provide the (-52 – ΔminSENS) dBm ACS and (-49 – ΔminSENS) dBm narrowband blocking interfering signal levels at the RIB of the EUT for wide-area BS. For CW interfering signal, these output power levels should be achievable for high-end signal generators, while the signal level purity may be degraded when a higher power level is set. However, for modulated ACS or narrowband blocking interfering signals, at least several dBs of back-off is required for the PAR (peak-to-average power ratio), then these high-end signal generators would have output power limitations depending on the modulated signal properties and the set channel bandwidth, where less output power spectral density is required to generate a wider bandwidth signal of the same power level. Moreover, it is necessary to isolate the interference signal not to reflect and leak into the wanted signal, hence there will be several other RF components (like notch filter) on the transmission chain before the signal reach to the transmit antenna, which will add more losses and in turn will need a higher signal generator output power.
For mmWave frequency range, we consider it is necessary to have the PA since the path losses are much higher than those below 6GHz. For example, the losses in CATR system would be larger than 84 dB, which means the signal generator output power need to be higher than 25 dBm. This may still be doable for CW signals (with performance degradation in signal level purity) but not for wide-band modulated interference signals. Using more directive transmit antenna is another alternative, but the QZ-area would be reduced accordingly (for example, in CATR). Hence, we must ensure that the EUT size does not exceed the QZ-area dimensions and locate outside of the far-field conditions with the use of a more directive transmit antenna. We would decide the extra MU for the PA and related RF components based on further input from equipment vendors.
Proposal 2: PA is not needed for frequency range below 6GHz for high-end signal generators, while PA is needed for mmWave frequency range.
2.3	Test tolerance

It was proposed in [3] that for OTA receiver requirement, test tolerance shall be zero if the corresponding E-UTRA conductive receiver requirement test tolerance is zero (ACS, In-band blocking, out-of-band blocking, receiver spurious emissions and receiver intermodulation).
[bookmark: _Hlk517172445]We have concern to agree on the approach above without first deciding on the MU for the OTA receiver requirements. Note that the E-UTRA conductive receiver requirement test tolerances are defined by the Shared Risk principle [4]. Hence if the MU for the OTA receiver requirements are considerably higher than those for the conductive receiver requirements, the corresponding test tolerances should be increased by the Shared Risk principle, while the test tolerance may still need to be zero for requirement likes receiver spurious emission. Otherwise, BS manufacturers will need to absorb all the additional MU into their receiver design margin, in order not to take the risk of failing a good BS in the conformance testing because of the additional MU.
Proposal 3: If the MU for the OTA receiver requirements are considerably higher than those for the conductive receiver requirements, the corresponding test tolerances should be increased by the Shared Risk principle, while the test tolerance may still need to be zero for requirement likes receiver spurious emission.

3.	Conclusion
This contribution has provided our proposals on the two open issues relating to the MU, as well as our proposal on deciding the test tolerances for OTA receiver directional requirements.
Proposals:
1) Use the EIS measurement uncertainty from the source ‘Impedance mismatch in the transmitting chain’ recorded in TR 37.842 as the mismatch uncertainty for each of the radiated measurement methods for the frequency range below 4.2 GHz.
2) PA is not needed for frequency range below 6GHz for high-end signal generators, while PA is needed for mmWave frequency range.
3) If the MU for the OTA receiver requirements are considerably higher than those for the conductive receiver requirements, the corresponding test tolerances should be increased by the Shared Risk principle, while the test tolerance may still need to be zero for requirement likes receiver spurious emission.
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