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1.	Introduction
In the recent discussions in RAN4 and RAN5, regarding the test procedure for spurious emission, following changes are made compared to before.
1. UL duty cycle is changed due to the restriction from regulatory aspect, and the chance of UL slot is decreased compared to the original RMC. Actually, for the spurious emission the UL slot structure remains not changed and is specified with (slot index+1) mod 5 = 0, i.e. 1 slot per 5 slots, according to Note 4 in UL RMC table. However, the possibility of increasing the chance of UL slots to optimize the measurement time as discussed in [1] is closed.
2. Measurement Grid gets denser due to the analysis in [2] that no assumption for the shape of spurious emission can be made for whole frequency ranges. Hence, the same measurement grid as in-band measurement is used, this results in the long measurement time for whole frequencies.
Considering these situations, we propose improvement test time using coarse TRP scan in 7(a). Also, some clarifications for applicability criteria of procedure 7(a) are mentioned.
2.	Discussion
Now the chance for decreasing the test time is only the step 7(a), which still allows the coarser measurement grid and wider measurement BW than 1MHz as long as the measured data is offset better than the core requirement.
6.5.3.1.4.2	Test procedure
<<Skipped>>
7.	Measure the spurious emissions as per steps outlined below with an exception to the procedure in Annex K if the re-positioning concept is applied (NOTE 5):
(a)	Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power level according to the procedures in Annex K, using coarse TRP measurement grid selection criteria as per Table M.4.5-3 in Annex M. The measurement is completed in both polarizations  and  over frequency range and measurement bandwidth according to Table 6.5.3.1.3-2. Optionally, a larger and non-constant measurement bandwidth than that of Table 6.5.3.1.3-2 may be applied as long as the SNR (ratio of test limit to floor noise of test equipment) ≥ 10dB is guaranteed. The measurement period shall capture the [active time slots]. For each spurious emission frequency with coarse TRP identified to be less than an offset dB (NOTE 3) from the TRP limit according to Table 6.5.3.1.3-2, continue with fine TRP procedures according to step (b).
The offset value shall be the TRP measurement uncertainty at 95% confidence level including the effect of coarse grid measurement uncertainty element. Different coarse TRP grids and corresponding offset values may be used for different frequencies. The coarse TRP grid and offset values used shall be recorded in the test report.
(b)	Measure fine TRP measurements according to procedures in Annex K, using fine TRP measurement grid selection criteria as per Table M.4.5-3 in Annex M, for each of the spurious emission frequency identified in step (a). Apply a measurement bandwidth according to Table 6.5.3.1.3-2.
8.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3. 
NOTE 3: 	The coarse TRP measurement grid and corresponding offset dB value referred in step 5(a) above, for some valid grids can be found in TR 38.903 section B.18.
Currently, the SNR >= 10dB is used as the threshold to allow use of wider measurement BW.  This threshold much affects the final measurement time. If 10dB is changed to 7dB, there is a chance that measurement time can become half more at the best (when no candidate spurious found). If SNR threshold = 4dB is allowed, measurement time become quarter at the best. We give consideration on the update of this SNR threshold to improve the measurement time.
Observation 1 : Total measurement time depends on SNR threshold in step 7a.
As the spurious emission is upper limit requirement and noise impact works as the positive offset, then this SNR threshold can be relaxed for the purpose of improving the test time in 7(a) as we always measure the spurious with additional power, i.e. safer result is obtained. The measurement and judgement in 7(a) is done with the following criteria(linear unit is used). 

(Pnoise[W/MBW] + Pspurious [W/MBW]) <= Spurious Requirement [W/MHz] / Offset[non dB]   (Criteria (1))
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If criteria (1) is TRUE, then TE judges that spurious violating the core requirement does not exist in this measurement BW, otherwise go to fine TRP measurement step 7(b). 

Theoretically says, even the SNR threshold = -inf[dB] (i.e. not apply any condition for SNR) can be possible as the criteria(1) is always FALSE then 7(a) is skipped and 7(b) is executed, which means there is no risk of false PASS(bad UE is judged as good UE). The criteria (1) can be TRUE if  Pnoise[W/MHz] < Spurious Requirement [W/MHz] / Offste[non dB]  otherwise it is always FALSE. Hence the SNR threshold is meaningful when it is set to SNR threshold >= 0dB, where SNR = Spurious Requirement [dBm/MHz] - Offset[ dB] - Noise Floor [dBm/MHz].

Observation 2 : Theoretically says even the SNR threshold = -inf[dB] (i.e. not apply any condition for SNR) is possible as the criteria(1) is always FALSE then 7(a) is skipped and 7(b) is execute, which means there is no risk of false PASS. SNR threshold is meaningful when it is set to SNR threshold >= 0dB, where SNR = Spurious Requirement [dBm/MHz] - Offset[ dB] - Noise Floor [dBm/MHz].


Offset value in criteria (1) is currently defined with 95%-tile uncertainty including the impact from coarser measurement grid. As the measured power (left side of criteria (1)) already include the effect of the (increased) noise power, then we don’t need to include the influence of noise to Offset value. If we include influence of noise to offset value, influence of noise is double counted and the criteria (1) gets more stringent than necessary.

From the considerations above, we propose followings.

Proposal 1 : Apply the applicability criteria of step 7(a) : Test requirement level [dBm/MHz] – Offset[dB]  - Noise Floor of Test System[dBm/MHz] >= 0 [dB].

Proposal 2 : Offset[dB] is defined with uncertainty at 95% confidence level including the effect from coarse measurement grid, but excluding influence of noise.


3.	Conclusion
Followings are observed in this document.

Observation 1 : Total measurement time depends on SNR threshold in step 7a.
Observation 2 : Theoretically says even the SNR threshold = -inf[dB] (i.e. not apply any condition for SNR) can be possible as the criteria(1) is always FALSE then 7(a) is skipped and 7(b) is executed. SNR threshold is meaningful when it is set to SNR threshold >= 0dB, where SNR = Spurious Requirement [dBm/MHz] - Offset[ dB] - Noise Floor [dBm/MHz].

RAN5 is asked to endorse following proposals.

Proposal 1 : Apply the applicability criteria of step 7(a) : Test requirement level [dBm/MHz] – Offset[dB]  - Noise Floor of Test System[dBm/MHz] >= 0 [dB].

Proposal 2 : Offset[dB] is defined with uncertainty at 95% confidence level including the effect from coarse measurement grid, but excluding influence of noise.


4.	References
[1] R5-184488, “Discussion on UL RMC for FR2 spurious test”, Anritsu
[2] R5-197496, “Discussion on AP#83.21 Spurious emission testing region”, Qualcomm Finland RFFE Oy
Page 2
image1.emf
TE Noise Floor

Requirement in fine TRP measurement 7(b)

Offset = 95%-tile MU

Requirement in coarse TRP measurement 7(a)

Spurious TRP (per 1MHz)

Measured TRP (per 1MHz)

Spurious TRP (per 2MHz)

Measured TRP (per 2MHz)

Noise impact

Noise impact

Execute 7(b)

Skip 7(b) Skip 7(b)

frequency


