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1 Introduction
In last RAN4#90bis meeting, many open issues on BS demodulation requirements and conformation were resolved, but still some were not agreed.
This contribution is addressing the remaining open issues, going through the agreed Way Forwards on NR BS demodulations.

2 Discussion 
2.1 Results with high SNR
In the agreed WF [1], several options were discussed for requirement with SNR values for FR2 above 20dB SNR (which is the agreed upper limit to test BS with acceptable equipment), see Figure 1.
[image: image1.png]* The SNR upper bound for FR2 test is 20dB.

— How to handle the tests with SNR > 20dB
* Option 1: Remove all final requirements with SNR > 20dB
* Option 2: Keep the requirements with SNR>20dB but with a

declaration of testability

— Add note in the TS 38.141-2 [3] applicability rules, stating that FR2 minimum
performance requirements, which require a SNR value of >[20]dB in TS 38.104
[2], do not need to be tested OTA




Figure 1: WF agreement on high SNR value
Keeping such requirements and only adding a note in the applicability rules would be very confusing later, when test equipment/PA technology would have improved and such limitation could be removed: the applicability rules would be updated accordingly and it would be unclear if legacy BS (already deployed) would have also to be compliant with those requirements. 
To avoid such controversial situation, after further offline discussion and considerations, we would propose the following approach for such requirements:

Proposal 1: For FR2 BS demodulation and conformance requirements with SNR greater than 20 dB: 

· Core requirement would remain in TS 38.104.
· Corresponding conformance requirement would be removed from TS 38.141-2

This clarification should be added in the general section (via a note or in new sub-section 8.1.3) to clarify why there is no corresponding conformance requirement, while there is a core requirement.
And to better keep track of this agreement and way forward, this might also be captured in the NR BS TR 38.818-02.
2.2 AWGN level for FR2
First, it seems AWGN level was not accurately set for FR1 demodulation requirements: the level for PUCCH and PRACH is correct (Figure 2), but the level for PUSCH (Figure 3) should be 3 dB lower to align with E-UTRA (Figure 4).
[image: image2.png][Table 8.3.1.4.2-1: AWGN power level at the BS input

Subcarrier spacing (kHz)

Channel bandwidth (MHz]

AWGN power level

5 kHz 5 [83.5]dBm / 4.5 MHz
0 -80.3] dBm /9.36 MHZ
20 [-77.2] dBm 1 19.08 MHz

30Kz 10 [-60.7] dBm /8.64 MHz
20 [-77.4] dBm 1 18.36 MHz
40 [-74.2] dBm 138.16 MHz
100 [-70.1] dBm 1 98.28 MHz





Figure 2: AWGN power level for PUCCH requirements as specified in TS 36.141-1 
[image: image3.png]Table 8.2.1.4.2-1: AWGN power level at the BS input

Sub-carrier spacing (kHz)

Channel bandwidth (MHz)

AWGN power level

5 kHz 5 [-63.5] dBm / 4 5MHz
0 [-80.3] dBm / 9.36MHZ
20 [-77.2] dBm / 19.08MHz
30Kz 0 [-80.7] dBm / 8.64MHz
20 [-77.4] dBm / 18.36NHz
40 [74.2] dBm / 38.16MHz
100 [-70.11 dBm / 98 28MHz





Figure 3: AWGN power level for PUSCH requirements as specified in TS 36.141-1
[image: image4.png]Table 8.2.1.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz] | AWGN power level
14 ~52.7dBm /1.08MHz
3 ~88.7dBm [ 2.TWHz
5 ~86.50Bm / 4.5MHz
0 ~83.50Bm [ 9MHz
15 ~81.7dBm / 13.5MHz
20 ~80.4dBm [ 18MHz





Figure 4: AWGN power level for PUSCH requirements as specified in TS 36.141
Observation: AWGN power level for PUSCH requirement should be aligned with E-UTRA PUSCH requirements, decreasing by 3 dB current values.
AWGN power level for FR2 should still be specified in TS 38.141-2, as mentioned in the agreed WF [1]. 
[image: image5.png]* For FR2, adopt an absolute AWGN level that is 15dB
above the RF sensitivity.

— FFS: which sensitivity to be used considering different BS
type, different power class, different band, etc.,

— Check if the EIS value can be used




Figure 5: WF agreement on AWGN level
It’s then proposed to use following definition:
Proposal: Specify FR2 AWGN power level according to following table:

	BS type 2-O
	60 
	50
	(EISREFSENS +15) dBm   / 47.52 MHz

	
	
	100
	(EISREFSENS +15) dBm   / 95.04 MHz

	
	120 
	50
	(EISREFSENS +15) dBm   / 46.08 MHz

	
	
	100
	(EISREFSENS +15) dBm   / 95.04 MHz

	
	
	200
	(EISREFSENS +15) dBm   / 190.08 MHz

	Note: EISREFSENS is given in TS 38.104 [2]


2.3 Number of Rx antennas - applicability rule

In the agreed WF [2], a new applicability rule was proposed to reduce the testing time when supporting multiple Rx antennas configuration (Figure 5).
[image: image6.png]* Add test applicability rule for test cases with correlation level low

— Option 1:Add the following applicability rule in TS 38.141-1:
8.2.1.2.3 Applicability of requirements for different number of RX
antennas
Unless otherwise stated, a BS that has declared to support a set of RX
antennas for a specific test case, is required to test the lowest and highest
numbers of supported RX antennas for which requirements are defined.

— Option 2: No new rule.




Figure 6: WF agreement on multiple Rx antennas
It would be indeed a good idea to reduce the number of tests. The proposal to test the lowest (i.e. 2) and highest (i.e.8) numbers of Rx antenna looks like a good compromise, not impacting tests coverage, but reducing testing effort and so, final cost.
Proposal 3: Add an applicability rule stating that only requirements for the lowest and for the highest numbers shall be tested when checking BS demodulation conformance.
2.4 FR2 MCS2 and PT-RS

During last RAN4#90bis, it was proposed to re-introduce FR2 requirements for MCS2 and configured PT-RS. This was captured in the agreed Way Forward  [2] and reproduced in below Figure 6.
[image: image7.png]PTRS configuration for MCS2

+ Background: Agreed applicability rule in R4-1902434:

— “If BS supports both with PT-RS configured and without PT-RS
configured, select one of the PUSCH requirements for with PT-RS
configured or without PT-RS configured for test, otherwise BS vendor
tests the PUSCH requirements for the declared PT-RS configuration
supporting.”

+ Restore balance of test case coverage and consistency by:

— Option 1: Re-introduce previous test cases for MCS 2 with PT-RS
enabled.

~ Option 2: No change.

~ Other options not precluded.




Figure 7: WF agreement on FR2 MCS2 with PT-RS requirements
There was a previous agreement made in RAN4#90 to remove those requirements but, after further consideration, it was noticed: 

· The number of requirements is not marginal: a BS supporting only with PT-RS configured would have less tests to pass than a BS not supporting it. This would not be fair.

· Applicability rules would have to clarify this situation, which is in contradiction to other agreements on supported features and existence of requirements in NR specifications. In that specific case indeed, a BS which is supporting only with PT-RS configured shall not have to pass MCS2 requirements tests (as they have been removed).

There is no technical rationale for the following proposal, but some fairness consideration and consistency with previous agreements on applicability rules, supported features and the presence of requirements for those features.
Proposal 4: Re-introduce requirements for MCS 2 with PT-RS configured.
3 Conclusion
In this contribution, we discussed the remaining general open issues related to Rel-15 BS demodulation requirements, and made following observation and proposals:
Proposal 1: For FR2 BS demodulation and conformance requirements with SNR greater than 20 dB: 

· Core requirement would remain in TS 38.104.

· Corresponding conformance requirement would be removed from TS 38.141-2

This clarification should be added in the general section (via a note or in new sub-section 8.1.3) to clarify why there is no corresponding conformance requirement, while there is a core requirement.

Observation: AWGN power level for PUSCH requirement should be aligned with E-UTRA PUSCH requirements, decreasing by 3 dB current values.

Proposal: Specify FR2 AWGN power level according to following table:

	BS type 2-O
	60 
	50
	(EISREFSENS +15) dBm   / 47.52 MHz

	
	
	100
	(EISREFSENS +15) dBm   / 95.04 MHz

	
	120 
	50
	(EISREFSENS +15) dBm   / 46.08 MHz

	
	
	100
	(EISREFSENS +15) dBm   / 95.04 MHz

	
	
	200
	(EISREFSENS +15) dBm   / 190.08 MHz

	Note: EISREFSENS is given in TS 38.104 [2]


Proposal 3: Add an applicability rule stating that only requirements for the lowest and for the highest numbers shall be tested when checking BS demodulation conformance.

Proposal 4: Re-introduce requirements for MCS 2 with PT-RS configured.
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