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1 Introduction
After last RAN4#92 meeting, few remaining open issues where captured in the different approved Way Forward ([1]).

This contribution is addressing the remaining open issues, going through the agreed Way Forwards on NR BS demodulations.

2 Discussion 
2.1 Remaining TBDs
From last simulation results, only 16 TBDs remain for which corresponding requirement could not be specified. 
In following Table 1, each case is evaluated and a solution is given to either specify the requirement, or just delete it when the simulation results don’t provide any reliable result.

	Type
	Ant.
	FR or Format
	CBW - SCS
	Misc
	MCS
	DM-RS
	Error code
	Analysis
	Proposed values

	
	
	
	
	
	
	
	
	
	Ideal
	Imp.

	PUSCH
	1T2R
	FR1
	40 MHz – 30 kHz
	Type A
	MCS16
	1+1
	-102
	One company has impaired results < idea results.

Don’t consider those results
	10.0
	10.6

	PUSCH 
	2T2R
	FR1
	10MHz – 15 kHz
	Type B
	MCS2
	1+1
	-102
	One company is having -1,05 as ideal, and -0,73 as impairment. Tbc but might be a typo and the value to be considered would be 0.73 instead?
	1.9
	2.7

	PUSCH
	2T2R
	FR2
	100MHz 60kHz
	With PTRS
	MCS16
	1
	-100
	No reliable result (SNR too high)

Remove those requirements 
	N/A
	N/A

	PUSCH
	2T2R
	FR2
	100MHz  60kHz
	Without PTRS
	MCS16
	1
	-100
	No reliable result (SNR too high)

Remove those requirements
	N/A
	N/A

	PUSCH
	2T2R
	FR2
	50MHz 60kHz
	Wth PTRS
	MCS16
	1
	-100
	No reliable result (SNR too high)

Remove those requirements
	N/A
	N/A

	PUSCH
	2T2R
	FR2
	50MHz 60kHz
	Without PTRS
	MCS16
	1
	-100
	No reliable result (SNR too high)

Remove those requirements
	N/A
	N/A

	PUSCH
	2T8R
	FR1
	10MHz 15 kHz
	
	MCS2
	1+1
	-102
	Current spam is 4.41, should be acceptable for this case.
	-7.76
	-5.55

	PUSCH
	2T8R
	FR1
	5MHz 15kHz
	
	MCS2
	1+1
	-102
	Current spam is 4.12, should be acceptable for this case
	-7.98
	-5.72

	PUCCH
	1T2R
	F1
	20MHz 30kHz
	NACK to ACK
	-
	
	-102
	One company has impairments margin from 8 to 11 dB! 
Don’t consider corresponding values
	-3.3
	-2.7

	PUCCH
	1T2R
	F1
	100MHz 30kHz
	ACK miss
	-
	
	-102
	One company has impairments margin from 8 to 11 dB! 
Don’t consider corresponding values
	-4.2
	-3.6

	PUCCH
	1T2R
	F1
	100MHz 30kHz
	NACK to ACK
	-
	
	-102
	One company has impairments margin from 8 to 11 dB! 
Don’t consider corresponding values
	-3.5
	-2.9

	PUCCH
	FR2
	F1
	50MHz 60kHz
	Nack to Ack
	-
	
	-103
	Don’t consider only the value with highest spread. Then impaired values spam is less than 4dB.
	-4.14
	-1.24

	PUCCH
	FR2
	F2
	50MHz 60kHz
	ACK miss
	-
	
	-103
	Don’t consider only the value with highest spread. Then impaired values spam is less than 4dB.
	3.83
	6.70

	PUCCH
	FR2
	F4
	50MHz 120kHz
	
	-
	1+1
	-103
	Don’t consider only the value with highest spread. Then impaired values spam is less than 4 dB
	0.81
	3.58

	PUCCH
	FR2
	F4
	200MHz 120kHz
	
	-
	1
	-103
	Don’t consider only the value with highest spread. Then impaired values spam is less than 4 dB
	0.70
	3.45

	PUCCH
	FR2
	F4
	200MHz 120kHz
	
	-
	1+1
	-103
	Don’t consider only the value with highest spread. Then impaired values spam is less than 4 dB
	0.50
	3.20


Table 1: Analysis of remaining TBDs
Proposal 1: Adopt values proposed in Table 1 for the remaining TBDs.
2.2 Declaration for CA
In the last agreed Way Forward ([1]), it was agreed to add a new manufacturer declaration for UL CA and BS demodulation. As it was explained in [5], existing ones at radio level won’t be sufficient to determine which CA configurations are supported at baseband level.  But there were different views on the definition of this new declaration, no agreement was finally reached.
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This new declaration is supposed to determine which UL CA configuration should be used when testing BS demodulation requirements. To do so, there are basically 2 approaches:

· The first approach would be to declare all supported CA configurations that baseband would support and specify the new applicability rule agreed in [6].
· The second approach would be to only declare the UL CA configuration that should be used for BS demodulation testing, the agreed rule in XX should then be part of this new declaration to clearly identify what should be tested.

There are pros and cons with both approaches:

· The first one is more future proof and could give the opportunity to re-use this declaration for a future usage. 
· The second one is more straight forward and would avoid declaring a large list of CA configurations that a baseband could support. Moreover, it would reduce the risk of confusion in between this new declaration and the existing ones (D.38, D.39 and D40 for FR1 – D.60, D.61 and D.62 for FR2).
Considering this comparison, we would propose to consider the 2nd approach, only declaring the UL CA configuration to be tested and make following proposal:

Proposal 2: Add following UL CA declaration for BS demodulation:
	D.108
	UL CA combination for performance testing
	For the highest supported SCS, the carrier combination with the largest aggregated bandwidth. If there is more than one combination, the carrier combination with the largest number of carriers shall be declared.
	c
	x
	x


2.3 Alignment test setup and procedure
From the latest agreed WF [1]: 
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There is indeed a difference on how the Method of test is decribed in those two specifications.

In 38.141-1:

8.3.3.1.4              Method of test

8.3.3.1.4.1                  Initial Condition

Test environment: Normal, see annex B.2.
RF channels to be tested: for single carrier (SC): M; see subclause 4.9.1

1)  Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and type 1-H respectively.
8.3.3.1.4.2                  Procedure

1)  Adjust the AWGN generator, according to the channel bandwidth defined in table 8.3.3.1.4.2-1.
While in 38.141-2: 

8.3.5.4              Method of test
8.3.5.4.1              Initial conditions

Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier (SC): M; see subclause 4.9.1

Direction to be tested:

-     For BS type 1-O, receiver target reference direction (see D.31 in table 4.6-1).

-     For BS type 2-O, OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).

8.3.5.4.2              Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.4.
1)  Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex E.3.
2)  Align the manufacturer declared coordinate system orientation of the BS with the test system.

3)  Set the BS in the declared direction to be tested.
4)  Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch signals should be transmitted on each polarization of the test antenna(s).
The connection of the BS tester is an action that should be done to test the BS. As such, our proposal would be to include it in the “Procedure” sub-section, and not in the “Initial conditions”.

Also, the statement “OTA test requires correct use of an appropriate test facility…” sounds more like an initial condition than part of the procedure. We will propose also to move that sentence in the “Initial conditions” sub-section.

The proposed description would then be as the following (updates are highlighted in green):
For 38.141-1:

8.3.3.1.4              Method of test

8.3.3.1.4.1                  Initial Condition
Test environment: Normal, see annex B.2.
RF channels to be tested: for single carrier (SC): M; see subclause 4.9.1

8.3.3.1.4.2                  Procedure

1)  Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and type 1-H respectively.
2)  Adjust the AWGN generator, according to the channel bandwidth defined in table 8.3.3.1.4.2-1.
For 38.141-2:

8.3.5.4              Method of test
8.3.5.4.1              Initial conditions

Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier (SC): M; see subclause 4.9.1

Direction to be tested:

-     For BS type 1-O, receiver target reference direction (see D.31 in table 4.6-1).

-     For BS type 2-O, OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.4.
8.3.5.4.2              Procedure
1)  Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex E.3.
2)  Align the manufacturer declared coordinate system orientation of the BS with the test system.

3)  Set the BS in the declared direction to be tested.
4)  Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex E.3. Each of the demodulation branch signals should be transmitted on each polarization of the test antenna(s).
Proposal 3: Update TS 38.141-1 and TS 38.141-2 BS demodulation “Method of test” sub-sections according to above proposal.
2.4 TDD configurations

From the latest agreed WF [1]: 
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When BS demodulation assumptions were discussed, based on operators’ input, a limited set of TDD configurations were proposed for evaluation ([2]): 

· 7D1S2U, S=6D:4G:4U.

· DDDSUDDSUU, S=10D:2G:2U.

· DDDSU, S=10D:2G:2U.

Based on this evaluation ([3]), it was noticed SNR curves for normalized throughput were very similar for all those TDD configurations.  So, final agreement ([4]) was to use one TDD configuration per SCS: 

· 15 kHz SCS 
· 3D1S1U, S=10D:2G:2U 
· 30 kHz SCS
· 7D1S2U, S=6D:4G:4U
· 60 kHz SCS
· DDDSU, S = 10D:2G:2U
· 120 kHz SCS
· DDDSU, S=10D:2G:2U 
So, without further evaluation, it’s better:

· To either limit applicability of those requirements to the 3 considered TDD configurations.

· Or to mandate supporting specified TDD configuration when checking BS demodulation requirements.

To minimize specifications impact, we would propose the following:

Proposal 4:  For BS demodulation requirements, keep current specified TDD configuration for each SCS. BS TDD demodulation should be tested using those TDD configurations.
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: Adopt values proposed in Table 1 for the remaining TBDs.

Proposal 2: Add following UL CA declaration for BS demodulation:

	D.108
	UL CA combination for performance testing
	For the highest supported SCS, the carrier combination with the largest aggregated bandwidth. If there is more than one combination, the carrier combination with the largest number of carriers shall be declared.
	c
	x
	x


Proposal 3: Update TS 38.141-1 and TS 38.141-2 BS demodulation “Method of test” sub-sections according to above proposal.

Proposal 4:  For BS demodulation requirements, keep current specified TDD configuration for each SCS. BS TDD demodulation should be tested using those TDD configurations.
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