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Introduction
According to the SID [1] the first objective is to improve the test methodology for high DL and low UL power test cases based on the feedback RAN5 provided in [4] declaring testability issues on some of the core requirements in TS 38.101-2 [6].
Since the last meeting this SI was treated, RAN5 have made progress on many of those test cases by adding relaxations. In this paper we summarize the status at RAN5 and share our views on this objective.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]RAN5 progress on test cases with testability issues
When RAN5 started assessing the feasibility of test cases based on the accepted methodologies from TR 38.810 [5] together with the MU assessment, there were many core requirements found as untestable or requiring large relaxations with state-of-the-art technology, as described in the SID [1]:

Test Case
Test Specification
Testability Issue
RAN5 Decision
Related documents
Maximum input level
38.521-2
38.521-3(EN-DC with FR2)
High DL Power (Note1)
Required relaxation is 26dB for  n257/n258/n261 and 34dB for n260. RAN5 decided not to test on all FR2 bands.
R5-185805
Adjacent channel selectivity


Required relaxation for the interferer of Case 2 is 26dB for n257/n258/n261 and 34dB for n260.
Do not test ACS case 2 since with relaxation it is same as case 1, focus on case 1.
R5-195134
Transmit OFF power

Low UL Power(Note 2)
Required relaxation is agreed as 30.4dB for 400MHz for n257/n258/n261 with 1dB SNR impact, for n260 for 400MHz BW further discussion is required. 
Not to test or test with relaxation is TBD.
R5-187273
R5-187274
R5-188063
R5-188065
R5-195135

(Receiver) Spurious emissions


Estimated SNR is smaller than -15 dB, required relaxation larger than 25 dB depending on frequency range. 
Not to test or test with relaxation is TBD.

Spurious emission band UE co-existence


Whether relaxation is required depends on further analysis of achievable SNR and assesment of MU.

Adjacent channel leakage ratio


Whether relaxation is required depends on further analysis of achievable SNR and assesment of MU.

Minimum output power


Whether relaxation is required depends on further analysis of achievable SNR and assesment of MU.

Note 1 : Testability issue due to the upper limit of downlink power achievable from the test system. 
Note 2 : Testability issue due to the lower limit of measurable power level by the test system.
Note 3 : This table does not list all of the test cases with testability issues. RAN5 continue to study the testability of remaining TRx test cases and treatment of them. 



Even though, RAN5 continued with the feasibility and MU analysis for all those test cases and made progress on the full definition of test cases. The following clauses present a summary of the progress per test case in TS 38.521-2 [7].
Maximum Input Level
Following the most recent version of the conformance specification TS 38.521-2 [7], test requirements for maximum input level has been defined using 26dB relaxation for 24.25 ~ 29.5 GHz and 34 dB relaxation for 37 ~ 40 GHz.
Table 7.4.5-1: Maximum input level
Rx Parameter
Units 
Channel bandwidth


50
MHz 
100
MHz
200
MHz
400
MHz
Power in Transmission Bandwidth Configuration
dBm
-51 (NOTE 2,3) for band n257, n258 and n261
-59 (NOTE 2,3) for band n260
NOTE 1:	The transmitter shall be set to 4 dB below the lower limit of the PUMAX,f,c inequality defined in subclause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.
NOTE 2:	Reference measurement channel is specified in Annex A.3.3: QPSK, R=1/3 variant with one sided dynamic OCNG Pattern as described in Annex A.
NOTE 3:	The test requirements deviate from minimum requirements by 26dB relaxation for 24.25 ~ 29.5 GHz and 34 dB relaxation for 37 ~ 40 GHz.



Adjacent Channel Selectivity (ACS)
As it can be seen in table 7.5.5-2 from TS 38.521-2 [7], relaxations have been applied for 50MHz and 100MHz for ACS Case 1, while 200MHz and 400MHz are deemed not testable. 
Table 7.5.5-2: Test parameters for adjacent channel selectivity, Case 1
Rx Parameter
Units 
Channel bandwidth


50 MHz 
100 MHz
200 MHz
400 MHz
Power in Transmission Bandwidth Configuration for band n257, n258, n261
dBm
REFSENS + 14 dB
Power in Transmission Bandwidth Configuration for band n260
dBm
REFSENS
+ 14 - 1.8 dB
NOTE 4
REFSEN
+ 14 - 4.8 dB
NOTE 4
REFSENS 
+ 14 dB
REFSENS 
+ 14 dB
PInterferer for band n257, n258, n261
dBm
REFSENS 
+ 35.5 dB
REFSENS +35.5dB
REFSENS 
+35.5dB
NOTE 5
REFSENS 
+35.5dB
NOTE 5
PInterferer for band n260
dBm
REFSENS 
+ 34.5 - 1.8 dB
NOTE 4
REFSENS +34.5 - 4.8 dB
NOTE 4
REFSENS 
+34.5dB
NOTE 5
REFSENS 
+34.5dB
NOTE 5
BWInterferer 
MHz
50
100
200
400
FInterferer (offset)
MHz
50
/
-50
NOTE 3
100
/
-100
NOTE 3
200
/
-200
NOTE 3
400
/
-400
NOTE 3
NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A with one sided dynamic OCNG Pattern as described in Annex A.5.2.1 and set-up according to Annex C [].
NOTE 2:	The REFSENS power level is specified in Table 7.3.2.3-1.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS. 
NOTE 4:	Core requirement cannot be tested due to testability issue and test requirement for wanted signal and interferer includes relaxation to achieve feasible interferer power level.
NOTE 5:	Core requirement cannot be tested due to testability issue.


As already mentioned in previous meetings [3], RAN5 agreed to not test ACS case 2 due to the testability issues.
Transmitt OFF power
Table 6.3.2.5-1 from TS 38.521-2 [7] show the agreed relaxations for Transmitt OFF power for NR band n257, while the required relaxation value is still not confirmed for other bands.
Table 6.3.2.5-1: Transmit OFF power
Operating band
Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

50 MHz
100 MHz
200 MHz
400 MHz
n257
-35+21.4
-35+24.4
-35+27.4
-35+30.4

47.52 MHz
95.04 MHz
190.08 MHz
380.16 MHz
n258, n261
-35+[21.4]
-35+[24.4]
-35+[27.4]
-35+[30.4]

47.52 MHz
95.04 MHz
190.08 MHz
380.16 MHz
n260
-35+[24.1]
-35+[27.1]
-35+[30.1]
-35+[33.1]

47.52 MHz
95.04 MHz
190.08 MHz
380.16 MHz
NOTE 1:	Core requirement cannot be tested due to testability issue and test requirement includes relaxation to achieve impact from test system noise to measurement result = 1.0 dB (Minimum requirement + relaxation).


(Receiver) Spurious emissions
As shown in tables 7.9.5-1 and 7.9.5-2, and similar to Transmit OFF power, relaxations have been agreed for band n257 while the values for other bands are still TBD:
Table 7.9.5-1: General receiver spurious emission requirements (Band n257)
Frequency range
Measurement
bandwidth
Maximum level
NOTE
6GHz  f < 20GHz
1 MHz
-47 + 10.2 dBm
1
20GHz  f < 40GHz
1 MHz
-47 + 17.2 dBm
1
40GHz  f  2nd harmonic of the upper frequency edge of the DL operating band in GHz
1 MHz
-47 + 33.1 dBm
1
NOTE 1:	Unused PDCCH resources are padded with resource element groups with power level given by PDCCH as defined in Annex C.3.1.

Table 7.9.5-2: General receiver spurious emission requirements (Band n258, n260, n261)
Frequency range
Measurement
bandwidth
Maximum level
NOTE
6GHz  f < 20GHz
1 MHz
-47 + [TBD] dBm
1
20GHz  f < 40GHz
1 MHz
-47 + [TBD] dBm
1
40GHz  f  2nd harmonic of the upper frequency edge of the DL operating band in GHz
1 MHz
-47 + [TBD] dBm
1
NOTE 1:	Unused PDCCH resources are padded with resource element groups with power level given by PDCCH as defined in Annex C.3.1.


Spurious emission band UE co-existence and Additional Spurious emission
SNR and MU assessment is still under discussion in RAN5, but relaxation are required to enable testing.
Adjacent Channel Leakage Ratio (ACLR)
In this case, the change of metric from TRP to EIRP helped with the SNR and MU assessment in RAN5, driving to no relaxation. Thus, test case is finalized, assuming single carrier and PC3.
Minimum output power
SNR and MU assessment is still under discussion in RAN5, but relaxation are required to enable testing.

Summarized status in TS 38.521-2
The following table shows a high level summary of the status for the different test cases listed the SID [1]:
	Test Case
	Regulatory related
	Testability Issue
	TS 38.521-2 Test Requirements

	Maximum input level
	No
	High DL Power
	26dB relaxation for 24.25 ~ 29.5 GHz and 34 dB relaxation for 37 ~ 40 GHz with respect to minimun requirements.

	Adjacent channel selectivity
	Yes, for case 1.
	
	Added relaxations for ACS Case 1:
· 50MHz: 1.8dB relaxation for power in transmission BW and interferer for band n260.
· 100MHz: 4.8dB relaxation for power in transmission BW and interferer for band n260.
· 200MHz and 400MHz are deemed not testable.

Decision not test ACS case 2.

	Transmit OFF power
	Yes
	Low UL Power
	Relaxations for n257: 21.4dB @ 50MHz, 24.4dB @ 100MHz, 27.4dB @ 200MHz and 30.4dB @ 400MHz.

Relaxations for other bands are still TBD.

	(Receiver) Spurious emissions
	Yes
	
	Relaxations for n257: 10.2dB between 6-20GHz, 17.2dB between 20-40GHz and 33.1dB between 40GHz and the 2nd harmonic.

Relaxations for other bands are still TBD.

	Spurious emission band UE co-existence
	Yes
	
	Still under discussion in RAN5

	Adjacent channel leakage ratio
	Yes
	
	No relaxation are required for ACLR.

	Minimum output power
	No
	
	Still under discussion in RAN5



Focusing on the regulatory requirement related test cases:
· ACS and ACLR testability issues are cleared with the analysis and compromise achieved in RAN5, so they can be removed from the list of test cases where methodology enhancements are required.
· Maximum input level and Minimum output power could be also removed from the list since they are not related to regulatory requirements.
· Further proposals on methodology enhancement should focus on Transmit OFF power, (Receiver) Spurious emissions and Spurious emission band UE co-existence, which are based on TRP metric.
[bookmark: _Toc21003158][bookmark: _Toc21003341][bookmark: _Toc21003406]
Proposal: RAN4 to focus on solving testability issues for the following test cases:
· Transmit OFF power.
· (Receiver) Spurious emissions
· Spurious emission band UE co-existence
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Conclusion
In this contribution we present a summary of the RAN5 progress on the testability issues for high DL / low UL power TCs and make the following proposal:
Proposal: RAN4 to focus on solving testability issues for the following test cases:
· Transmit OFF power.
· (Receiver) Spurious emissions
· Spurious emission band UE co-existence
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