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Introduction
Band n24 was introduced into the 3GPP specifications [1] with additional spurious emission requirements and A-MPR under NS_52 signaling.  The A-MPR for NS_52 remains largely in square brackets to allow for further verification since the work item is not scheduled for completion until June 2021.  This contribution provides the results of measurements to verify the A-MPR.
Discussion
Based on prior simulation and measurements, A-MPR for NS_52 in Band n24 was included in [1] as follows
6.2.3.30	A-MPR for NS_52
For 5 MHz channel centered on frequencies (FC) = 1630.0, 1630.3 MHz, A-MPR is defined as
 
if RBstart <= ceil{[3/SCS/15 kHz])}and LCRB <= ceil{[17/SCS/15 kHz)]},
then 
    the A-MPR = [14] dB for SCS = 15 kHz and AMPR = [8] dB for SCS >= 30 kHz,
else,
if RBstart <= ceil{[3/(SCS/15 kHz)]} and LCRB > ceil{[17/(SCS/15 kHz)]},
then
 the A-MPR = [6] dB,
else,
if RBstart <= ceil{[8/(SCS/15 kHz)]},
then
    the A-MPR = [4] dB.
For 5 MHz channel centered on frequencies (Fc) = 1635.0, 1649.0, 1654.0 MHz, no A-MPR is needed.

For Channel 10 MHz with center frequency of 1632.5 MHz, A-MPR is defined as

if RBstart < ceil{[3/(SCS/15 kHz)]} and LCRB <= ceil{[8/(SCS/15 kHz)]},
then
 the A-MPR = [12] dB for SCS = 15 kHz and AMPR = [8] dB for SCS >= 30 kHz,
else, 
if RBstart < ceil{[9/(SCS/15 kHz)]}, and LCRB > ceil{[8/(SCS/15 kHz)]},
then
 the A-MPR = [8] dB,
else,
if RBstart <= ceil{[18/(SCS/15 kHz)]},
then 
 the A-MPR = [6] dB
else,
if RBstart [>= ceil{TBD}], and LCRB [> ceil{TBD}],
then
 the A-MPR = [TBD] dB.

For 10 MHz channel centered on frequency of 1651.5 MHz, no A-MPR is needed.
Note that the additional emission requirements in Table 6.5.3.3.27 are specified in EIRP.  The above A-MPR values to meet these additional emission requirements have been estimated using a 0 dBi antenna gain.  The A-MPR may have to be adjusted if the supported antenna gain Gant declared by the UE manufacturer is different from 0 dBi.

One interesting observation is that the specification text states “the additional emission requirements in Table 6.5.3.3.27 are specified in EIRP”.  As a minor note, there is a typographical error in this statement since the table number is 6.5.3.3.27-1.  The requirements in the table are listed in EIRP, but there is a note that reads “NOTE 1: The EIRP requirement is converted to conducted requirement depending on the supported antenna gain Gant declared by the UE manufacturer. If not declared by the UE manufacturer, a 0 dBi antenna gain shall be used.”  Conventionally, RAN4 requirements have not been dependent upon manufacturer declaration of antenna gain which itself is neither defined nor verified by 3GPP specifications.  Ths specification also states “The A-MPR may have to be adjusted if the supported antenna gain Gant declared by the UE manufacturer is different from 0 dBi.”, but it is not specified how the A-MPR should be adjusted.  In other words, if the UE declares an antenna gain different from 0 dBi (say, +0.1 dBi), then there are no A-MPR requirements for this UE.  Lastly, Table 6.5.3.3.27-1 only lists requirements for 10 MHz channel bandwidth, but nothing for 5 MHz channels.
Measurements
Measurements were conducted to verify the A-MPR proposal, assuming 0 dBi antenna gain.  A Band 3 PA was used as a proxy since a Band 24 PA is not available with measurements shifted in frequency to mimic the offset relative to Band 24 channel edges.  The filter attenuation assumption according to [3] was added in post-processing of the data.
Tx attenuation in 1541 – 1612 MHz = 41.0 dB
Tx attenuation in 1612 – 1617 MHz = dB linear interpolation from 41.0 dB at 1612 MHz to 12.5 dB at 1617 MHz
Tx attenuation in 1617 – 1622 MHz = dB linear interpolation from 12.5 dB at 1617 MHz to 0 dB at 1622 MHz
Tx attenuation in 1622 – 1627.5 MHz = 0 dB
The following waveforms were tested (PA only, transceiver effects not included)
[image: ]
where it was found that the highlighted waveform failed to meet the requirements with the allotted backoff.
Moreover, due to transceiver CIM3+CIM5 folding, it is expected that spurious products will be landing for allocations on the upper end of the 10 MHz channel centered at 1632.5 MHz.  Due to the mirror effect of folding with allocations on the upper end of the channel, it is suggested to specify the region based on RBend rather than RBstart.
if RBend >= ceil{[44/(SCS/15 kHz)]},
then
    the A-MPR = [14] dB.
This would then also cover the PA failure observed in measurement.  However, the formulation does not consider the bandwidth of the transmission (LCRB) so needs to be further optimized.  Wider transmissions with lower PSD will not require as much A-MPR.
Conclusion
A-MPR for NS_52 in Band n24 has been checked and a proposed modification included.  Further optimization is needed.
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test name BW LRB sRB TOTAL_MPR spec

Test#1 10 50 0 8 -102

Test#1 10 32 19 1 -102

Test#2 10 50 0 8 -85

Test#3 10 50 0 8 -85 + 5/2*(f-1608)

Test#3 10 32 19 1 -85 + 5/2*(f-1608)

Test#4 5 25 0 6 -80+66/15*(f-1610)

Test#4 5 3 1 14 -80+66/15*(f-1610)

Test#4 10 32 19 1 -80+66/15*(f-1610)

Test#4 5 16 9 1 -80+66/15*(f-1610)

Test#5 10 50 0 8 -75

Test#6 10 50 0 8 -75+5/2*(f-1608)

Test#6 10 32 19 1 -75+5/2*(f-1608)

Test#7 5 25 0 6 -70+57/17.5*(f-1610)

Test#7 5 3 1 14 -70+57/17.5*(f-1610)

Test#7 10 32 19 1 -70+57/17.5*(f-1610)

Test#7 5 16 9 1 -70+57/17.5*(f-1610)

Test#7 5 16 0 14 -70+57/17.5*(f-1610)

Test#7 10 8 0 12 -70+57/17.5*(f-1610)

Test#8 5 25 0 6 -37

Test#8 5 3 1 14 -37

Test#8 10 32 19 1 -37

Test#8 5 16 9 1 -37

Test#8 5 16 0 14 -37

Test#8 10 8 0 12 -37

Test#9 10 50 2 8 -28

Test#9 10 3 48 0 -28

Test#9 10 32 19 1 -28

Test#9 5 16 9 1 -28

Test#10 10 50 2 8 -28

Test#10 10 32 19 1 -28


