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1.
Introduction
In RAN5 NR#1 AdHoc meeting, concern for the testability on the lower frequency range for Tx and Rx spurious test cases are invoked [1]. Some options are provided in [1] but there was no agreement made for any option. After the RAN5 NR#1 AdHoc meeting, RAN4 removed the core requirement for 9kHz - 30MHz. However frequency above 30MHz is still remaining. According to the analysis in [1], we still has a testability issue for 30MHz ~ due to the required long measurement distance and big probe antenna, which results in the big chamber and high cost of test system. 
As mentioned in [1] and also suggested from RAN4 via LS [2], substitution with existing EMC tests is candidate solution. In this paper, we provide further justification for this approach.
2.
Discussion
2.1
Analysis of the situation
When we consider about substitution with EMC, we need to consider the difference of frequency range between conformance test and EMC tests. Seeing the existing EMC tests commonly used in the mobile terminals such as CISPR32[3], EN55032[4], EN301-489[5], FCC Part 15 Subpart B and C [6], ANSI C64.4[7], 3GPP TS38.124[8], these test specifications have different frequency range but up to 6GHz are commonly specified.  Hence, when we consider substituting with EMC test, up to 6GHz can be the candidate range for substitution.
Observation 1) Up to 6GHz can be the candidate range for the substitution with EMC tests
The other point to be considered is the difference of RF condition for EMC tests and conformance tests. In EMC tests, the radio link is activated but no explicit user data allocation, while Tx spurious test in 3GPP conformance test specifies to allocate uplink data using SS(Signalling Simulator) and transmit with the maximum output power. For Rx spurious test, there is no data allocation for both DL and UL, but the radio link is established. 

Observation 2) EMC tests do not allocate the DL/UL user data while radio link is activated. 
Observation 3) 3GPP Tx Spurious tests, UL data is allocated with maximum tx power. 
Observation 4) 3GPP Rx Spurious test, no DL and UL data allocated while the radio link is established.
Also, we observe that in the 3GPP UE conformance test, the spurious emission test is carried out with the conducted test. This means that the only spurious emission from the antenna port is measured and the spurious emission from the other parts was not the target of measurement. 
Observation 5) In 3GPP UE conformance test of 3G and 4G, only the spurious emission from the antenna port was measured and the spurious from other parts of the UE was not the target of measurement.
In FR2 NR, the OTA test is applied mainly because the FR2 UEs will not have the antenna connector for FR2 due to the UE design reason. Hence, even if the OTA test is applied for FR2, we can still stay in the same principle as ever done, i.e. the measurement target should be the spurious emitted from the FR2 antenna.
Proposal 1) Assume that the spurious emitted from the antenna is the measurement target in FR2 TRx spurious tests
2.2
Consideration for Tx Spurious Test
Considering the difference of RF condition ( Observation 2 and 3 ) and the principle Proposal 1), the possibility of substitution with EMC depends on whether the spurious can be emitted from the FR2 antenna optimized for FR2. Generally, the low frequency like ~6GHz cannot be emitted from the antennas designed for FR2 operation. Figure 1 shows the gain of the standard patch antenna designed for 28GHz. 6GHz has gain of -28dB and 1GHz has gain of -48dB. Even if the 23dBm (same level of in-band maximum output power level, which is extreme assumption) spurious happens at the FR2 antenna feeder, the emitted signal would not violate the spurious limit for tx spurious (-36dBm/100kHz for below 1GHz and -30dBm/1MHz for above 1GHz). For 6GHz, 0dBm spurious at the antenna feeder would not violate the tx spurious limit. 

With this analysis, at least 1GHz and below can be confident to say that the spurious that exceeds the tx spurious limit cannot be emitted from the FR2 antenna. Hence, in UE conformance test, we can omit the testing of below 1GHz considering the test system cost and test time.
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Figure 1 28GHz Patch antenna gain
Proposal 2) Remove 30MHz – 1GHz from test requirement of Tx spurious emission test.
For 1GHz to 6GHz, we may need more data and views especially from UE vendors.
2.3
Consideration for Rx Spurious Test
As observed in Observation 4), in Rx spurious test, there was no DL and UL user data allocation. Hence, the RF condition is same as the EMC tests, we can remove 30MHz - 6GHz from the test requirement.
Proposal 3) Remove 30MHz – 6GHz from test requirement of Rx spurious emission test.


3.
Conclusion
In this paper, analysis and justification for the substitution of low frequency range of spurious emission test with EMC test are provided.
Observation 1) Up to 6GHz can be the candidate range for the substitution with EMC tests
Observation 2) EMC tests do not allocate the DL/UL user data while radio link is activated. 

Observation 3) 3GPP Tx Spurious tests, UL data is allocated with maximum tx power. 

Observation 4) 3GPP Rx Spurious test, no DL and UL data allocated while the radio link is established.

Observation 5) In 3GPP UE conformance test of 3G and 4G, only the spurious emission from the antenna port was measured and the spurious from other parts of the UE was not the target of measurement.
RAN5 is asked to endorse following proposals.

Proposal 1) The spurious emitted from the antenna is the measurement target in FR2 TRx spurious tests
Proposal 2) Remove 30MHz – 1GHz from test requirement of Tx spurious emission test.
Proposal 3) Remove 30MHz – 6GHz from test requirement of Rx spurious emission test.
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