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	Tdoc
	Title
	Source
	Proposal

	R4-1910800
	Remaining general issues for BS demodulation requirements
	China Telecom
	Proposal 2: Align BS FR1 OTA demodulation test direction in AAS specification with TS 38.141-2.
Proposal 3: Align the test setup and procedure steps split in 38.141-2 and AAS specification with 38.141-1.
Observation 2: In this meeting, decide the tentative requirements with [] for all the cases agreed before the RAN4#90 meeting.
Proposal 4: Discuss the remaining TBDs case by case, by slightly adapting the selection criteria.


	R4-1911108
	Discussion on NR Rel-15 BS demodulation requirements
	Huawei, HiSilicon
	Observation 1: The PUSCH performances with the same test configurations but only different TDD UL-DL configurations are very similar.
Proposal 1: Remove the statement about the test facility calibration and measurement uncertainty in the test procedures in section 8 Radiated performance requirements.
Proposal 2: Do not move the original test steps 1 to 4 in the procedure section to the initial conditions section and keep aligned for all tests in the specification TS 38.141-2.

	R4-1911173
	Handling remaining TBDs in BS performance requirements
	ZTE Wistron Telecom AB
	Proposal 1: Remove configurations with error code 100 from the performance requirements list.
Proposal 2: Apply a similar outlier removal process on the configurations with error code 102.
Proposal 3: Remove configurations with error code 103 from the performance requirements list.

	R4-1911188
	On NR Rel-15 BS demodulation requirements
	Nokia, Nokia Shanghai Bell
	Proposal 2: The UL baseband CA manufacturer declaration are to contain all carrier combinations that support UL baseband CA for each SCS.
Proposal 4: In the BS demodulation performance test, method of test chapters of TS 38.141-2, move the procedure steps up to and including connecting the BS tester generating the wanted signal, multipath fading simulators and AWGN generators, to the initial conditions section.
Proposal 5: List the direction to be tested for both BS Type 1-O and Type 2-O in TS 38.141-2 minimum performance requirements, even if the directions are the same.
Observation 2: Demodulation branches to polarization mapping in BS demod OTA test procedure currently not aligned with the method/text in the AAS test specification.
Proposal 6: RAN4 to change OTA test procedure text from “ach of the demodulation branch signals should be transmitted on each polarization” to “each of the demodulation branch signals should be transmitted on one polarization”.


	R4-1911815
	BS demodulation - remaining open issues
	Ericsson
	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.




Discussions
[bookmark: _Hlk514409684]Issue 1: Declarations for PUSCH UL baseband CA support
Agreements in previous meetings:
· RAN4#91 (R4-1907239): 
· Test applicability for CA
· Define CA demodulation requirements for CP-OFDM PUSCH only
· For a BS supporting UL carrier aggregation, for the highest SCS in each FR, the CC combination with the largest aggregated bandwidth is used for the test.
· If there is more than one combination, the CC combination with the largest number of CCs is used for the test.
· Mixed SCS CA combination is not to be tested for within a frequency range, considering the test complexity
· Verify the performance per CC basis
· Note: when capture the agreement in the draft CR, it should be considered that there is no requirement defined for FR1 60kHz.
· Declaration of the support of UL baseband CA
· FFS: the existing RF declarations (D.38/39/40 in 38.141-1 and D.60/1/2 in 38.141-2) can be reused
· RAN4#92 (R4-1910063):Declaration of support UL CA
· Add new declarations of the support of UL CA for PUSCH demodulation performance tests

Open issues:
1: How to define the declaration of support UL CA for demodulation performance requirements:
· Option 1: Declare all supported UL CA configurations that baseband would support and specify the corresponding applicability rule (Nokia)
· Option 2: a single yes/no declaration: support UL CA or not
· Option 3: Only declare the carrier combination that should be used for BS demodulation testing, the agreed test applicability rule should be part of this new declaration to clearly identify what should be tested (Ericsson)

Discussion:
TS 38.141-1/2:
	Table 4.6-1 Manufacturer declarations for BS type 1-C and BS type 1-H conducted test requirements [3]
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H

	D.14
	NR supported channel bandwidths and SCS
	NR supported SCS and channel bandwidths per supported SCS. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	D.15
	CA only operation
	Declaration of CA-only operation (with equal power spectral density among carriers) but not multiple carriers, declared per operating band per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	<Other Items Skipped>

	D.38
	Inter-band CA 
	Band combinations declared to support inter-band CA (per CA capable multi-band connector(s), as in D.15).
Declared for every multi-band connector which support CA.
	x
	x

	D.39
	Intra-band contiguous CA 
	Bands declared to support intra-band contiguous CA (per CA capable single band connector(s) or multi-band connector(s), as in D.15).
Declared per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	D.40
	Intra-band non-contiguous CA
	Bands declared to support intra-band non-contiguous CA (per CA capable single band connector(s) or multi-band connector(s), as in D.15).
Declared per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x




	Table 4.6-1 Manufacturers declarations for BS type 1-H, BS type 1-O and BS type 2-O radiated test requirements [4]
	Declaration identifier

	Declaration
	Description
	Applicability
(Note 1)

	
	
	
	BS type 1-H
(Note 2)
	BS type 1-O
	BS type 2-O

	D.7
	BS channel band width and SCS support
	BS supported SCS and channel bandwidth per supported SCS. Declared for each beam (D.3) and each operating band (D.4).
	c
	x
	x

	D.52
	Operating band combination support
	List of operating bands combinations supported by single-band RIB(s) and/or multi-band RIB(s) of the BS. 
	c
	x
	n/a

	<Other Items Skipped>

	D.60
	Inter-band CA 
	Declaration of operating band(s) combinations supporting inter‑band CA. Declared per operating band combination (D.52). 
	c
	x
	x

	D.61
	Intra-band contiguous CA 
	Declaration of operating band(s) supporting intra-band contiguous CA. Declared per operating band with CA support.
	c
	x
	x

	D.62
	Intra-band non-contiguous CA 
	Declaration of operating band(s) supporting intra-band non‑contiguous CA. Declared per operating band with CA support. 
	c
	x
	x






Nokia [R4-1911188]:
In RAN4#92, the question was raised, if the declaration of support for UL CA needs to contain the bands that are supported for CA, or if a single yes/no declaration is necessary.
Proposal 2: The UL baseband CA manufacturer declaration are to contain all carrier combinations that support UL baseband CA for each SCS.
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H

	<<Unchanged Items Skipped>>

	D.1XX
	UL baseband CA
	Declaration of support of uplink baseband carrier aggregation for the supported SCS(s), i.e., the carrier combination(s) supported for CA per SCS.
	x
	x



Ericsson [R4-1911815]:
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



Declare a band combination with the largest aggregated BW and the largest number of CC for test?
Nokia: continue the email discussion. If not list all separate carrier combinations, no test applicability rule is needed. You can declare what you want to test. Constraint the test applicability rule.
Ericsson: to avoid the complexity, based on the test applicability, only list the carrier combination with the largest number of CC.
DCM: different carrier aggregation from RF and baseband, separate RF and baseband supplier.
Nokia: go with Ericsson’s proposal, but need concrete text proposal.
DCM: If you have radio A and B equipment, but baseband support band combinations of A+B+C.

2: 
I’d like to add one additional open issue, related with CA and total BW of aggregated carrier, especially for FR2.
Current link budget analysis is done with 200MHz Carrier as assumption and margin from system noise floor is basically comes from PA assumption (usable PA on those freq).
And this analysis is setting limit of SNR <20dB requirement due to margin from system noise floor.
And also, requirement is applied for each individual CC.

So, when total aggregated BW is larger than 200MHz, for example, say 400MHz as example, and total signal power is limited by PA, then can’t increase total Power.
This causes each CC, or for example, 200MHz has power level decreases, in this example 3dB, makes level of signal and noise comes closer to system noise floor 3dB (in this example).

When aggregated BW increases, test system can’t correctly keep assumed margin from system noise floor, means individual CC requirement becomes tighter then total BW larger.
This needs more consideration for solution but like to raise this as open issue for today’s discussion.

Takao Miyake
keysight
Keysight: CA test with per compoment carrier at one compoment carrier time. No need other compoment carrier, 
DCM: CA with multiple carrier.
Nokia：The SNR should include the interference from all CC. whether to clarify the receiver implementation is active for complete aggregated bandwidth from all CC in the specification.
Keysight: receiver from baseband from all CC, 
Samsung/Huawei：this is the common understanding.
Common understanding: the receiver implementation is active for complete aggregated bandwidth from all CC.
Agreements:
Agree the following declaration text proposal：
	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




Issue 2: Direction for BS type 1-O OTA test
Agreements in last meeting RAN4#92 (R4-1910063):
· Direction for BS type 1-O OTA test
· OTA REFSENS receiver target reference direction (D.54)

Open issues:
1:  Align BS FR1 OTA demodulation test direction in AAS specification TS 37.145-2 with TS 38.141-2 (CTC)

2: OTA REFSENS receiver target reference direction (D.54) to be captured separately or combined for BS Type1-O and Type2-O in TS 38.141-2. 
· Option 1: Combined format that are captured in the current specification TS 38.141-2
· Direction to be tested: OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1). (Samsung)
· Option 2: Separate format for BS type 1-O and type 2-O (Nokia)
· Direction to be tested:
· For BS type 1-O, OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).
· For BS type 2-O, OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).

Both format exist in the specification TS 38.141-2

Discussion:
1: To be handled in RF session for alignment of AAS specification TS 37.145-2?

2: Example of section 7.5.2.4.1 given in R4-1911188 (Nokia)
	[bookmark: _Toc21101308]7.5.2.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see subclause 4.9.1.
Base Station RF Bandwidth edge position to be tested for multi-carrier and/or CA:
-	MRFBW in single-band operation, see subclause 4.9.1;
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.9.1.
Directions to be tested:
For BS type 1-O:
-	receiver target reference direction for the minSENS OSDD (D.31),
-	OTA REFSENS conformance test directions (D.55),
For BS type 2-O:
-	OTA REFSENS receiver target reference direction (D.54),
-	OTA REFSENS conformance test directions (D.55).



Nokia：which one to align? 
Ericsson：no strong view on which format to use. Check if PUSCH FR2 still used the seprate format for the direction declaration.


Agreements:
One declaration for the direction to test for both BS type 1-O and 2-O:
Direction to be tested: 
OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).


Issue 4: Test setup and procedure alignment between TS 38.141-1 and TS 38.141-2
Agreements in last meeting RAN4#92 (R4-1910063):
Background information: R4-1908132 proposed the following updates:
	[image: ]



Open issues:
1: Whether move test steps 1~4 to initial conditions section in TS 38.141-2:
· Option 1: Yes (CTC, Nokia)
· Option 2: No (Huawei, Ericsson)

If yes, additionally the same updates to AAS specification (CTC)

If no,
2: Whether need to add in TS 38.141-1 or move in test procedure of TS 38.141-2 about the statement of the test facility calibration and measurement uncertainty to the section of initial condition
· Option 1: Remove the statement about the test facility calibration and measurement uncertainty in the test procedure of section 8 in TS 38.141-2 (Huawei)
	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, OTA REFSENS receiver target reference direction (see D.54 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.




· Option 2: Keep/Move the statement about the test facility calibration and measurement uncertainty in the initial condition part (Ericsson)
	[bookmark: _Toc21101478]8.3.5.4	Method of test
[bookmark: _Toc21101479]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, OTA REFSENS receiver target reference direction (see D.54 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.
[bookmark: _Toc21101480]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.



3: TS 38.141-1, move “connect the BS tester generating the wanted signal…” in the initial conditions section to the test procedure? (Ericsson R4-1911815)
	[bookmark: _Toc21099381]8.3.3.1.4	Method of test
[bookmark: _Toc21099382]8.3.3.1.4.1	Initial Condition
Test environment: Normal, see annex B.2.
RF channels to be tested: 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.
[bookmark: _Toc21099383]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
21)	Adjust the AWGN generator, according to the channel bandwidth defined in table 8.3.3.1.4.2-1.



Discussion:
Section 4.13 of TS 38.141-2:
	[bookmark: _Toc13081919]4.13	Format and interpretation of tests
Each test has a standard format:
…
X.4	Method of test
X.4.1	General
In some cases there are alternative test procedures or initial conditions. In such cases, guidance for which initial conditions and test procedures can be applied are stated here. In the case only one test procedure is applicable, that is stated here.
X.4.2y	First test method
X.4.2y.1	Initial conditions
This subclause defines the initial conditions for each test, including the test environment, the RF channels to be tested and the basic measurement set-up. The OTA Test System is assumed to be correctly calibrated as part of the initial conditions. Calibration is not explicitly mentioned.
X.4.2y.2	Procedure
This subclause describes the steps necessary to perform the test and provides further details of the test definition like domain (e.g. frequency-span), range, weighting (e.g. bandwidth), and algorithms (e.g. averaging). The procedure may comprise data processing of the measurement result before comparison with the test requirement (e.g. average result from several measurement positions)

[bookmark: _Toc13081863]4.1.2.1	General
The maximum acceptable uncertainty of the OTA Test System is specified below for each radiated test defined explicitly in the present specification, where appropriate.
The OTA Test System shall enable the stimulus signals in the test case to be adjusted to within the specified tolerance and the DUT to be measured with an uncertainty not exceeding the specified values. All tolerances and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.



Nokia: TS 38.141-1 needs to be changed. Agree with Ericsson’s proposal. No strong view about the 38.141-2 part.
CTC: 38.141-1 is following the format used by LTE. Ok to change part 1 spec, just remind the NR spec is not aligned with LTE spec.
Ericsson: Ok to remove the TE calibration and measurement uncertainty part from the procedure part proposed by Huawei.



Agreements:
TS 38.141-1 updates, agreed to use the following format:
	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: 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)	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
21)	Adjust the AWGN generator, according to the channel bandwidth defined in table 8.3.3.1.4.2-1.



TS 38.141-2 updates: remove the statements about the TE calibration and measurement uncertainty part from the procedure as below:
	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:
-	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.



Issue 5: Mapping of demodulation branches to polarizations
Agreements in last meeting RAN4#92:


Open issues:
1: Misalignment of the statement about the mapping of demodulation branches to polarization between NR specification TS 38.141-2 and AAS specification TS 37.105
· Each of the demodulation branch signals should be transmitted on each polarization of the test antenna(s).(TS 38.141-2)
· When tested for two demodulation branches, each demodulation branch maps to one polarization (TS 37.105)

Option 1: Change to each demodulation branch signals should be transmitted on one polarization (Nokia)
Option 2: 

Discussion:
Ericsson/Samsung/ZTE: agree with Nokia.

Agreements:
Change the test step of below for the demodulation branches to polarization as following：
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 one polarization of the test antenna(s).

Issue 6: How to handle the remaining requirements with TBD
Agreements in last meeting:
RAN4#90Bis：R4-1904713 WF on requirement SNR derivation procedure, Nokia, Nokia Shanghai Bell, ZTE
· Procedure to derive the performance requirements:
– Only inputs that consist of a pair of ideal and impaired results can be taken into account.
– If the ideal span <= [2]dB:
• The AVERAGE impairment results can be used for the performance requirement with [] in the draftCRs/CRs;
– Else if the ideal span is larger than [2]dB:
• The results farthest from the AVERAGE value is taken out for the AVERAGE and SPAN re-calculation until the ideal span is <=2dB but still with at least 3 companies’ results available: 
– The ultimate AVERAGE impairment results with corresponding ideal span <=2dB can be used for performance requirement with [] in the draftCRs/CRs. 
• Otherwise put TBD for the related performance requirements.
– If the span of the impairment results after removal the outliers (if any) are larger than 4dB, then the procedure cannot be applied, related performance requirement remain TBD.
RAN4#91: R4-1907239, Way forward on General part of NR BS demodulation performance, Huawei
· For test cases agreed before the RAN4#90 meeting:
· Set deadline for simulation results submission for Rel-15 minimum requirements to October meeting this year (RAN4#92bis).
No more results will be accepted unless technical issues with the requirements setup are identified.
· Remove the square bracket for performance requirements at November meeting (RAN4#93)
· For the remaining test cases agreed after the RAN4#90 meeting, i.e.,
· Multi-slot PUCCH
· HST PUSCH, HST PRACH
· UCI multiplexing on PUSCH
Aim to stabilise and align the simulation results until RAN4#92 (August). Set deadline for simulation result submission for RAN4#93 (November) and aim to also remove square brackets at RAN4#93 (November).
RAN4#92 (R4-1910063): Discuss how to handle the possible requirements still with TBD case by case in the next RAN4#92Bis meeting.

Open issues:
Handle the requirements with TBD case by case


Discussion:
R4-1911173 (ZTE):
	Configurations
with TBDs
	Not enough inputs
(Error Code: 100)
	Too large impairment span (Error Code: 102)
	Too few effective inputs after outlier removal (Error Code: 103)

	PUSCH – 1T2R
	
	1
	

	PUSCH – 2T2R
	4
	1
	

	PUSCH – 2T8R
	
	2
	

	PUCCH – 1T2R
	
	3
	

	PUCCH – FR2
	
	
	5

	Suggested Action
	Remove the related performance requirements
	Apply the similar outlier removal process by removing the impairment results with span>4dB
	Remove the related performance requirements



R4-1911815 (Ericsson):
	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




Summary of the proposal:
	Configurations
with TBDs
	Not enough inputs
(Error Code: 100)
	Too large impairment span (Error Code: 102)
	Too few effective inputs after outlier removal (Error Code: 103)

	Suggested Action
	Remove the related performance requirements
	Apply the similar outlier removal process by removing the impairment results with span >4 dB
The span of 4.12 dB and 4.41 dB for some cases are acceptable?
Typo for case PUSCH 2T2R FR1 10MHz/15kHz typeB with MCS2, DMRS1+1?
	Option 1: Remove the related performance requirements
Option 2: Don’t consider only the value with highest spread

	
	
	
	



Samsung: Updated their results and submitted before the meeting.
CTC: submitted the summary spreadsheet, still 60 cases with TBD 
ZTE: case by case but with the same principle for the case with the same error code. How to handle the cases without enough inputs, leave it TBD or other way? The door is still open for the principle to improve.
Ericsson: generic principle but not change what we agreed before. Case by case to handle.
CTC: Strong view on case by case to remove the performance requirements for error code 100/103. Not sure about the principle for error code 102 that was discussed before.
Ericsson: similar view with CTC.
Samsung: ok with ZTE. Change the span. For cases with error code 100, just use the submitted results for the requirements definition but with notes that no enough inputs for this.
CTC: First take a look at the results, 4 cases for 100 code, some companies did not find the SNR point for 70% TP in their simulation. E.g. ok to remove some cases without enough inputs but against to make RAN4 agreements to remove all cases without enough inputs.
Nokia: Email discussion about the cases with TBD by listing all the cases with TBD.
CTC: In the submitted summary, can we include those values that are not considered in the final requirements
Ericsson: leave those proposed requirements.
Nokia: leave the TBD and capture in the adhoc minutes.
Samsung: new Toc number for the summary.
Ericsson：How to capture the cases with error code 100 that is agreed to set N/A, do we remove those cases？

Agreements:
CTC initiates the discussion by listing all the cases with TBD and decide it during this meeting.(R4-1910801)
The simulation summary just includes the results submitted by companies.
Capture all the proposed values and logics to derive those values for the cases with TBD in way forward
Still follow the previous agreement made in RAN#91:
RAN4#91: R4-1907239, Way forward on General part of NR BS demodulation performance, Huawei
· For test cases agreed before the RAN4#90 meeting:
· Set deadline for simulation results submission for Rel-15 minimum requirements to October meeting this year (RAN4#92bis).
No more results will be accepted unless technical issues with the requirements setup are identified.
· Remove the square bracket for performance requirements at November meeting (RAN4#93)

The 4 FR2 cases with error code 100 that are agreed to set N/A, remove those cases in specifications TS 38.104 and TS 38.141-2


Issue 7: AWGN power level setting in TS 38.141-2
Agreements in last meeting RAN4#92:


Open issues:
Different formats still exist in the specification.
PUSCH and PUCCH format 3&4:
Table 8.2.1.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 
	5
	-86.5 - ΔOTAREFSENS dBm / 4.5 MHz

	
	
	10
	-83.3 - ΔOTAREFSENS dBm / 9.36 MHz

	
	
	20
	-80.2 - ΔOTAREFSENS dBm / 19.08 MHz

	
	30 
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64 MHz

	
	
	20
	-80.4 - ΔOTAREFSENS dBm / 18.36 MHz

	
	
	40
	-77.2 - ΔOTAREFSENS dBm / 38.16 MHz

	
	
	100
	-73.1 - ΔOTAREFSENS dBm / 98.28 MHz

	BS type 2-O
	60 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 47.52MHz

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz

	
	120 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz

	
	
	200
	EISREFSENS_50M + ΔFR2_REFSENS + 21 dBm / 190.08 MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and subclause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as described in subclause 7.1, since the OTA REFSENS reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.



Table 8.3.5.4.2-2: AWGN power level at the BS input
	BS type
	Subcarrier spacing
(kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15
	5
	-83.5 dBm - ΔOTAREFSENS/ 4.5 MHz

	
	
	10
	-80.3 dBm - ΔOTAREFSENS/ 9.36 MHz

	
	
	20
	-77.2 dBm - ΔOTAREFSENS/ 19.08 MHz

	
	30
	10
	-80.6 dBm - ΔOTAREFSENS/ 8.64 MHz

	
	
	20
	-77.4 dBm - ΔOTAREFSENS/ 18.36 MHz

	
	
	40
	-74.2 dBm - ΔOTAREFSENS/ 38.16 MHz

	
	
	100
	-70.1 dBm - ΔOTAREFSENS/ 98.28 MHz

	BS type 2-O
	60
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm/ 47.52 MHz

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm/ 95.04 MHz

	
	120
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm/ 46.08 MHz

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm/ 95.04 MHz

	
	
	200
	EISREFSENS_50M + ΔFR2_REFSENS + 21 dBm/ 190.08 MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and subclause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as described in subclause 7.1, since the OTA REFSENS receiver target reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.



UCI multiplexing on PUSCH, square brackets still exist:
Table 8.2.3.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	30
	10
	[-83.6] - ΔOTAREFSENS dBm / 8.64MHz

	BS type 2-O
	120
	50
	[EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz]

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and subclause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as declared in subclause 7.1.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.



PUCCH format 0:
Table 8.3.1.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 
	5
	-83.5 dBm - ΔOTAREFSENS / 4.5 MHz

	
	
	10
	-80.3 dBm - ΔOTAREFSENS / 9.36 MHz 

	
	
	20
	-77.2 dBm - ΔOTAREFSENS / 19.08 MHz 

	
	30 
	10
	-80.6 dBm - ΔOTAREFSENS / 8.64 MHz 

	
	
	20
	-77.4 dBm - ΔOTAREFSENS / 18.36 MHz 

	
	
	40
	-74.2 dBm - ΔOTAREFSENS / 38.16 MHz 

	
	
	100
	-70.1 dBm - ΔOTAREFSENS / 98.28 MHz 

	BS type 2-O
	60 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 47.52 MHz 

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz 

	
	120 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz 

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz 

	
	
	200
	EISREFSENS_50M + ΔFR2_REFSENS + 21 dBm / 190.08 MHz 

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and subclause 7.1
NOTE 2:	ΔFR2_REFSENS = -3 dB as described in subclause 7.1 since the OTA REFSENS reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.



PUCCH format 1 (correct subscript format):
Table 8.3.2.1.4.2-2: AWGN power level at the BS input
	BS type
	Subcarrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 kHz
	5
	-83.5 dBm - ΔOTAREFSENS/ 4.5 MHz

	
	
	10
	-80.3 dBm - ΔOTAREFSENS/ 9.36 MHz

	
	
	20
	-77.2 dBm - ΔOTAREFSENS/ 19.08 MHz

	
	30 kHz
	10
	-80.6 dBm - ΔOTAREFSENS/ 8.64 MHz

	
	
	20
	-77.4 dBm - ΔOTAREFSENS/ 18.36 MHz

	
	
	40
	-74.2 dBm - ΔOTAREFSENS/ 38.16 MHz

	
	
	100
	-70.1 dBm - ΔOTAREFSENS/ 98.28 MHz

	BS type 2-O
	60 kHz
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 47.52 MHz 

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz 

	
	
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz 

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz 

	
	
	200
	EISREFSENS_50M + ΔFR2_REFSENS + 21 dBm / 190.08 MHz 

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and subclause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as described in subclause 7.1, since the OTA REFSENS reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.



PUCCH format 2 (square brackets):
Table 8.3.3.1.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing
(kHz)
	Channel bandwidth
(MHz)
	AWGN power level

	BS type 1-O
	15 kHz
	5
	[-83.5] - ΔOTAREFSENS dBm / 4.5 MHz

	
	
	10
	[-80.3] - ΔOTAREFSENS dBm / 9.36 MHz

	
	
	20
	[-77.2] -ΔOTAREFSENS dBm / 19.08 MHz

	
	30 kHz
	10
	[-80.6] - ΔOTAREFSENS dBm / 8.64 MHz

	
	
	20
	[-77.4] - ΔOTAREFSENS dBm / 18.36 MHz

	
	
	40
	[-74.2] - ΔOTAREFSENS dBm / 38.16 MHz

	
	
	100
	[-70.1] - ΔOTAREFSENS dBm / 98.28 MHz

	BS type 2-O
	60 kHz
	50
	[EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 47.52MHz]

	
	
	100
	[EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz] 

	
	120 kHz
	50
	[EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz] 

	
	
	100
	[EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz] 

	
	
	200
	[EISREFSENS_50M + ΔFR2_REFSENS + 21 dBm / 190.08 MHz] 

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and subclause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as declared in subclause 7.1.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.




Discussion:
The unified formula format for the AWGN power level setting:
Table 8.2.1.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 
	5
	-86.5 - ΔOTAREFSENS dBm / 4.5 MHz

	
	
	10
	-83.3 - ΔOTAREFSENS dBm / 9.36 MHz

	
	
	20
	-80.2 - ΔOTAREFSENS dBm / 19.08 MHz

	
	30 
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64 MHz

	
	
	20
	-80.4 - ΔOTAREFSENS dBm / 18.36 MHz

	
	
	40
	-77.2 - ΔOTAREFSENS dBm / 38.16 MHz

	
	
	100
	-73.1 - ΔOTAREFSENS dBm / 98.28 MHz

	BS type 2-O
	60 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 47.52MHz

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz

	
	120 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz

	
	
	200
	EISREFSENS_50M + ΔFR2_REFSENS + 21 dBm / 190.08 MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and subclause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as described in subclause 7.1, since the OTA REFSENS reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.



Keysight: for 50MHz/120kHz SCS, the 46.08MHz BW is very small high density for CA, is it ok to company?
Nokia: we cannot change the PRB allocation. Smaller noise power.
Agreements:
1: Use the following format for all cases:
Table 8.2.1.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 
	5
	-86.5 - ΔOTAREFSENS dBm / 4.5 MHz

	
	
	10
	-83.3 - ΔOTAREFSENS dBm / 9.36 MHz

	
	
	20
	-80.2 - ΔOTAREFSENS dBm / 19.08 MHz

	
	30 
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64 MHz

	
	
	20
	-80.4 - ΔOTAREFSENS dBm / 18.36 MHz

	
	
	40
	-77.2 - ΔOTAREFSENS dBm / 38.16 MHz

	
	
	100
	-73.1 - ΔOTAREFSENS dBm / 98.28 MHz

	BS type 2-O
	60 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 47.52MHz

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz

	
	120 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz

	
	
	200
	EISREFSENS_50M + ΔFR2_REFSENS + 21 dBm / 190.08 MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and subclause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as described in subclause 7.1, since the OTA REFSENS reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.






PUSCH for Rel-15
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1910800
	Remaining general issues for BS demodulation requirements
	China Telecom
	Observation 1: In theory, with shortest slot offset between two HARQ (re)transmissions in FDD, PUSCH performance with FDD is poorer than PUSCH with any TDD pattern.
Observation 2: The link-level performance difference at 70% PUSCH throughput is negligible for FDD, TDD 7:1:2 and TDD 3:1:1.
Proposal 1: The PUSCH performance requirements can also be applied to other TDD patterns, and update the PUSCH test parameters as follows.

	R4-1911188
	On NR Rel-15 BS demodulation requirements
	Nokia, Nokia Shanghai Bell
	1. Relative TPUT performance differences for different slot patterns are neglectable (below 0.2 dB).
1. NR Rel-15 BS demodulation PUSCH minimum performance requirements are applicable to all TDD UL-DL patterns and TDD. The pattern definition can be removed from the specifications or replaced by “N/A”.

	R4-1911815
	BS demodulation - remaining open issues
	Ericsson
	Proposal 4:  For BS demodulation requirements, keep current specified TDD configuration for each SCS. BS TDD demodulation should be tested using those TDD configurations.

	R4-1911187
	NR Rel-15 BS demodulation simulations on TDD patterns
	Nokia, Nokia Shanghai Bell
	

	R4-1912441
	Discussion on applicable TDD configuration for NR BS performance
	NTT DOCOMO, INC.
	Proposal 1: If the performance difference is negligible among different TDD configurations, apply the same performance requirements to all TDD configuration patterns.
Proposal 2: If the performance difference is not negligible among different TDD configurations, study the way on how to define the performance requirements for such TDD configurations.



Discussions
Issue 1: PUSCH performance requirements for different TDD UL-DL patterns
Agreements in the previous meeting:
RAN4#92 (R4-1910063):
· Performance for different duplex mode and TDD UL-DL patterns
· Apply the current PUSCH performance requirements to FDD mode
· Further discuss whether the requirements can be applied to other TDD configurations in the next meeting.

Open issues:
1: Whether the PUSCH performance requirements can be applied to other agreed TDD configurations:
· Option 1: Yes (CTC, Nokia)
· Option 2: No

2: How to draft the specification:
· Option 1: No specific TDD configuration is specified
· Option 1-1: Add one Note: The same set of requirements is applicable to FDD and TDD with different uplink-downlink allocations (CTC)
· Option 1-2: Set “N/A” for the UL-DL allocation for TDD configuration (Nokia)
· Option 2: Specify one default TDD configuration (the one captured in the specification) to easy the test vendor implementation and testing with one note specifying the requirements also applicable to other agreed TDD configurations (Huawei)
· Option 3: Keep current specified TDD configuration for each SCS. BS TDD demodulation should be tested using those TDD configurations. (Ericsson)

3: Applicability rule to choose which TDD configuration for gNB test if no specific TDD configurations are specified, BS should not be mandated to support all TDD configurations, the one in the specification is supported by all BS vendors.


Discussion:
CTC: Some typical TDD configurations, CTC/Nokia/Huawei provided results with small margin. FDD with smallest retransmission interval, TDD should has larger retransmission interval, so it should be applicable all TDD configuration.
Nokia: Requirements with different TDD configuration has small marge, but the original agreement to use the pattern in the specs as baseline. No need to change the spec.
Ericsson: Requirements are applicable for other TDD configurations. But one configuration is used for test setup.
Keysight: which TDD configuration is mandate to test is not clear, one of those should be tested. FDD: same CL, short test time; prefer to mandate one TDD configuration to be specified in the spec.
Samsung: similar with Ericsson and Huawei, one TDD configuration is specified for LTE. We did evaluations for those agreed TDD configurations and cannot conclude to applicable for all TDD configuration.
CTC: NR is different from LTE, operators may use different TDD patterns, test complexity, different operators have the same TDD patterns in the same band, and our interested TDD pattern is not included. The PUSCH performance difference between different TDD patterns is negligible, how to capture it in the spec can further discuss.
DCM: It is not necessary to mandate TDD configuration for test. We change the TDD configuration later, it is different from the original proposal for the TDD patterns,
Ericsson: Requirements are applicable for all TDD patterns, but only one TDD pattern is used for test.
CTC: test applicability for all TDD patterns, applicable to the TDD patterns declared to support.
CMCC: Need TDD patterns declared to support clarification, because one BS vendors may support serval TDD patterns.
CTC: From our point of view, fine to test with one TDD pattern per SCS.
 Requirements are applicable for all TDD patterns, test is conducted only for one TDD pattern per SCS, further discussion on the TDD patterns per SCS supported by BS vendors.
Ericsson: complex for the declaration and prefer to keep the agreed TDD patterns.no need to declare the supported TDD patterns.
Keysight: suggest to change “test is conducted only for one TDD pattern per SCS declared to supported by BS”
CTC/DCM: Ok to keysight’s proposal.
DCM: Is it common understanding that requirements are applicable for all TDD patterns?
ZTE: much time will be spent on the discussion on the declaration item definition.
CTC: No strong view on the declaration for the supported TDD patterns definition
Samsung: Same way as LTE.
CTC: No need to align with LTE for all aspects.
Nokia: Keep the test parameters in the spec and specified it is used for the requirements derivation.

Agreements:
Requirements are applicable for all TDD patterns, test is conducted only for one TDD pattern per SCS, FFS how to capture it in the specification.

PUCCH for Rel-15
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1911188
	On NR Rel-15 BS demodulation requirements
	Nokia, Nokia Shanghai Bell
	Proposal 3: RAN4 to either remove all “for single carrier (SC)” statements for all PUCCH formats, or to re-introduce this statement for PUCCH F0.



Discussions
Issue 1: Initial conditions for PUCCH
Agreements in last meeting:
In the endorsed draftCR R4-1910070:
	[bookmark: _Toc13084662]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.



Open issues:
Whether to remove “for single carrier (SCS)” statement for all PUCCH formats:
· Option 1: Remove “for single carrier (SCS)” statement for all PUCCH formats
· Option 2: Re-introduce the statement for PUCCH format 2

Discussion:
Check subclause 4.9.1 of TS 38.141-1/2:
· For single carrier testing with appropriate frequencies: RF channels B (bottom), M (middle) and T (top)
· Tests with the maximum Base Station RF Bandwidth: BRFBW (bottom), MRFBW (middle) and TRFBW (top)
· Test for multi-band and dual-band operation: BRFBW_T'RFBW and B'RFBW_TRFBW
· Tests with the aggregated BS channel bandwidth and sub-block bandwidths: BBW Channel CA(bottom), MBW Channel CA (middle) and TBW Channel CA (top)
	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.



Samsung: CR to remove the single carrier in the initial condition
Nokia: keep it.
Ericsson: keep it for single carrier.
Samsung: fine to keep it, but better to align with LTE only with M.
DCM: per CC test for CA. it means that 3 tests for CA with 3 carriers?
DCM: Difficult to reuse the one defined in clause 4.9.1 for RF
Ericsson: double check LTE and come back in next meeting

Agreements:
 Keep it “for single carrier: M” in the initial condition part
Further discuss how to specify it for CA cases

PRACH for Rel-15
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	
	
	
	



Discussions
Issue 1: Alignment with other parts
Agreements in the last meeting:	

Open issues:
The following parts need to align with other sections for demodulation performance in the specification:
· The initial condition
· The test procedure
· The AWGN power level setting

Discussion:
During the contributions review, we prepared late draftCR for these, is it necessary?

Agreements:
Huawei will prepare draftCR for PRACH part to align with other sections during this meeting.

 Draft CRs and TPs for Rel-15
Contributions list and summary of proposals
1) Draft CRs for applicability rules and manufacture declarations

	Tdoc
	Title
	Source
	Notes

	R4-1910802
	Draft CR to TS 38.141-1: Further update  of applicability rule for BS conducted demodulation test
	China Telecom
	revised

	R4-1910803
	Draft CR to TS 38.141-2: Further update  of applicability rule for BS radiated demodulation test
	China Telecom
	revised

	R4-1911109
	draftCR: Updates to manufacture's declarations for demodulation requirements in TS 38.141-1
	Huawei, HiSilicon
	revised

	R4-1911110
	draftCR: Updates to manufacture's declarations for demodulation requirements in TS 38.141-2
	Huawei, HiSilicon
	revised

	R4-1911115
	Remove the square brackets for uncertainty and TT for OTA tests in 38.141-2
	Huawei, HiSilicon
	

	R4-1911371
	Draft CR on correction on FRC table for FR1 PUSCH performance requirements for TS 38.104
	Samsung, China Telecom
	Agreeable for company

	R4-1911372
	Draft CR on correction on FRC table for FR1 PUSCH conducted performance requirements for TS 38.141-1
	Samsung, China Telecom
	Agreeable for company

	R4-1911373
	Draft CR on correction on FRC table for FR1 PUSCH radicated performance requirements for TS 38.141-2
	Samsung, China Telecom
	Agreeable for company



Company needs to double check the FRC table defined for MCS2, if the BG1 or BG2 is assumed before the number of CB is calculated.
Samsung: add notes for MCS 2 for BG2 selection.
Nokia: how to select the specific BG to use is captured in section 6.2.2 LDPC base graph selection of TS 38.212.

2) Draft CRs to TS 38.104, 38.141-1, 38.141-2
	Contents
	Tdoc
	Title
	Source
	Notes

	DFT-s-OFDM based PUSCH
	R4-1910804
	Draft CR to TS 38.104: Update of performance requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	
	R4-1910805
	Draft CR to TS 38.141-1: Update of conducted test requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	
	R4-1910806
	Draft CR to TS 38.141-2: Update of radiated test requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	CP-OFDM based PUSCH in FR1
	R4-1911189
	draftCR for 38.104 on PUSCH requirements with CP-OFDM and FR1
	Nokia, Nokia Shanghai Bell
	

	
	R4-1911190
	draftCR for 38.141-1: Conducted test requirements for CP-OFDM based PUSCH in FR1
	Nokia, Nokia Shanghai Bell
	

	
	R4-1911191
	draftCR for TS 38.141-2: Radiated test requirements for CP-OFDM based PUSCH in FR1
	Nokia, Nokia Shanghai Bell
	

	CP-OFDM based PUSCH in FR2
	R4-1911813
	Draft CR to TS 38.104 BS demodulation CP-OFDM PUSCH FR2 requirements
	Ericsson
	

	
	R4-1911814
	Draft CR to TS 38.141-2 BS demodulation CP-OFDM PUSCH FR2 requirements
	Ericsson
	

	PUCCH format 0
	R4-1911810
	Draft CR to TS 38.104 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	
	R4-1911811
	Draft CR to TS 38.141-1 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	
	R4-1911812
	Draft CR to TS 38.141-2 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	PUCCH format 1
	R4-1911174
	Draft CR for 38.141-1 Conducted test requirements for NR PUCCH format 1
	ZTE Wistron Telecom AB
	

	
	R4-1911175
	Draft CR for TS 38.141-2 Radiated test requirements for NR PUCCH format 1
	ZTE Wistron Telecom AB
	

	
	R4-1911176
	Draft CR for 38.104: Performance requirements for NR PUCCH format 1
	ZTE Wistron Telecom AB
	

	PUCCH format 2
	R4-1911365
	Draft CR on NR PUCCH format2 performance requirements for TS 38.104
	Samsung
	

	
	R4-1911366
	Draft CR on NR PUCCH format2 conducted performance requirements for TS 38.141-1
	Samsung
	

	
	R4-1911367
	Draft CR on NR PUCCH format2 radiated performance requirements for TS 38.141-2
	Samsung
	

	PUCCH format 3 and 4
	R4-1911112
	draftCR: Updates for PUCCH formats 3 and 4 performance requirements in TS 38.104
	Huawei, HiSilicon
	

	
	R4-1911113
	draftCR: Updates for PUCCH formats 3 and 4 conducted conformance testing in TS 38.141-1
	Huawei, HiSilicon
	

	
	R4-1911114
	draftCR: Updates for PUCCH format 3 and 4 radiated conformance testing in TS 38.141-2
	Huawei, HiSilicon
	

	PRACH
	R4-191xxxx
	draftCR: Updates to PRACH conducted conformance testing in TS 38.141-1
	Huawei, HiSilicon
	Late contribution to keep alignment with other parts during this meeting

	
	R4-191xxxx
	draftCR: Updates to PRACH radiated conformance testing in TS 38.141-2
	Huawei, HiSilicon
	Late contribution

	UCI on PUSCH
	R4-1911368
	Draft CR on NR UCI on PUSCH performance requirements for TS 38.104
	Samsung
	

	
	R4-1911369
	Draft CR on NR UCI on PUSCH conducted performance requirements for TS 38.141-1
	Samsung
	

	
	R4-1911370
	Draft CR on NR UCI on PUSCH radiated performance requirements for TS 38.141-2
	Samsung
	

	
	R4-1912496
	CR on performance requirements for UCI multiplexed on PUSCH
	Huawei, HiSilicon
	Add DTX to UCI requirement (false alarm) when nothing is sent
noted

	Multi-slot PUCCH
	R4-1911177
	Draft CR for 38.104: Performance requirements for NR multi-slot PUCCH
	ZTE Wistron Telecom AB
	

	
	R4-1911178
	Draft CR for 38.141-1 Conducted test requirements for NR multi-slot PUCCH format 1
	ZTE Wistron Telecom AB
	

	
	R4-1911179
	Draft CR for TS 38.141-2 Radiated test requirements for NR multi-slot PUCCH
	ZTE Wistron Telecom AB
	


 UCI:
Samsung: the specific bits are specified, no false alarm is needed and also LTE did not define false alarm for UCI. We only counter the UCI to be sent and assume the UCI is transmitted contiguously.
Ericsson: this create new requirements, it is late to consider it in Rel-15.
Nokia: PF2, ACK missed detection, no false alarm,
Company can check if the false alarm detection is considered in the simulation.

Note:
	
	38.104 
	38.141-1 
	38.141-2 

	
	Conducted and radiated, FR1 
	Radiated, FR2 
	Conducted, FR1 
	Radiated, FR1 and FR2 

	Test applicability
	NA
	NA
	China Telecomm
	China Telecomm

	Manufacture declarations
	NA
	NA
	Ericsson
	Ericsson

	PUSCH 
	CP-OFDM 
	Nokia 
	Ericsson 
	Nokia 
	Nokia, Ericsson 

	
	DFT-S-OFDM 
	China Telecom 
	China Telecom 
	China Telecom 
	China Telecom 

	
	UCI on PUSCH
	Samsung
	Samsung
	Samsung
	Samsung

	PUCCH 
	format 0 
	Ericsson 
	Ericsson 
	Ericsson 
	Ericsson 

	
	format 1 
	ZTE 
	ZTE 
	ZTE 
	ZTE 

	
	Multi-slot PUCCH
	ZTE 
	ZTE 
	ZTE 
	ZTE 

	
	format 2 
	Samsung 
	Samsung 
	Samsung 
	Samsung 

	
	format 3 & 4 
	Huawei 
	Huawei 
	Huawei 
	Huawei 

	PRACH 
	CATT 
	CATT 
	CATT 
	CATT 

	Annex 
	FRC 
	China Telecom 
	China Telecom 
	China Telecom 
	China Telecom 

	
	Propagation conditions 
	Huawei 
	Huawei 
	Huawei 
	Huawei 

	
	Measurement system set-up  and TT 
	N.A. 
	N.A. 
	China Telecom 
	Huawei



Summary of simulation results
1) PUSCH, PUCCH and PRACH simulation results
	Tdoc
	Title
	Source
	Proposal/Notes

	[bookmark: _GoBack]R4-1912755
	Summary of ideal and impairment results for NR BS demodulation requirements
	China Telecom
	

	R4-1911374
	Updated simulation results for NR BS demodulation performance in Rel-15
	Samsung
	

	R4-1912747
	Updated   simulation results for NR PUSCH FR1
	ZTE Wistron Telecom AB
	



2) UCI on PUSCH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1911376
	Summary of ideal and impairment results for UCI on PUSCH
	Samsung
	

	R4-1911375
	Updated simulation results for NR UCI on PUSCH
	Samsung
	



3) Multi-slot PUCCH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1911180
	Simulation results collection of multi-slot PUCCH
	ZTE Wistron Telecom AB
	

	R4-1911111
	Simulation results for NR PUCCH multi-slot demodulation requirement
	Huawei, HiSilicon
	

	R4-1911181
	Simulation results on multi-slot PUCCH
	ZTE Wistron Telecom AB
	

	R4-1911377
	Ideal and impairment simulation results for NR PUCCH with multi-slot
	Samsung
	



NR Rel-16 Demodulation
Contributions list and summary of proposals
Contribution list for discussion
	Tdoc
	Title
	Source
	Proposal

	R4-1910797
	On PUSCH demodulation requirements
	China Telecom
	Proposal 1: Introduce new PUSCH performance tests at 30% throughput.
Proposal 2: For 30% PUSCH throughput test, only cover MCS 2, 1 Tx and the minimal channel bandwidth per SCS.
Proposal 3: For 30% PUSCH throughput test, configure 1 PRB if possible.
Proposal 4: Discuss whether the FR2 PUSCH 2T2R MCS12 demodulation test can be applicable from Rel-15.

	R4-1910985
	Discussion on PUSCH performance requirement with 30% throughput metric
	CATT
	Proposal 1: It is necessary to introduce PUSCH with 30% throughput metric to significantly reflect the HARQ processing capability.
Proposal 2: RAN4 can adopt the test parameters for NR PUSCHwith 30% throughput metricin Table A5-1 and Table A5-2 in Annex.

	R4-1911106
	Discussion on NR Rel-16 BS demodulation requirements
	Huawei, HiSilicon
	Observation: the existing test cases with test metric 70% maximum throughput for MCS2 and lower SNR points can be used to verify the HARQ combing feature.
Proposal: Not introduce additional PUSCH test cases with test metric 30% maximum throughput.

	R4-1911197
	On NR Rel-16 performance requirement enhancement BS demodulation
	Nokia, Nokia Shanghai Bell
	PUSCH 30%TPUT requirements:
1. Currently there are 330 test cases specified for CP-OFDM PUSCH alone:
· CP-OFDM, FR1, conducted: 210 TC
· CP-OFDM, FR1, radiated: 70 TC
· CP-OFDM, FR2, radiated: 50 TC
1. RAN4 to introduce 20 or less new 30%TPUT requirements in Rel-16.
Testing additional TPUT operating points only makes sense in cases where new operating points cannot be extrapolated from previous ones, i.e., in cases where the TPUT vs. SINR curve exhibits severe non-linear behaviour between the two knees.
TPUT vs. SINR curves exhibit severe non-linear behaviour for CP-OFDM and high MCS (and tentatively lower SCS). DFT-s-OFDM does not exhibit non-linear curve behaviour.
RAN4 to introduce no more than 20 new 30%TPUT requirements for CP-OFDM with MCS 16 and 15 kHz SCS. Low PRB number performance requirements should be prioritized in the previously mentioned constraints.

PUSCH FR2 2T2R MCS 12 requirements:
The 70% TPUT working point can be reached for all MCS 12 test cases in FR2 2T2R, with a worst-case margin of 7dB to the 20dB OTA test limit.
Start result collection for PUSCH FR2 MCS 12 performance requirement simulation results and introduce the corresponding performance requirements in Rel-16 versions of TS 38.104 and TS 38.141-2.

	R4-1911381
	View on BS performance requirements for NR performance enhancement
	Samsung
	Observation 1:  30%TP test point requirement is only specified for 1Tx requirements with small RB allocation and lower MCS level in order to guarantee cell edge UE with acceptable link budget performance.
Observation 2:  Considering the test purpose of 30% TP requirement, it is not realistic to duplicate the existing test cases for 30%TP, if requirements of 30% TP are introduced, how to down select of the existing test cases for requirement should be considered.
Proposal 1:  If 30% TP requirement is introduced, the 30% TP requirement is only considered for 1Tx requirements with small RB allocation and lower MCS level with limited test cases. The down selection test cases are preferred as 
Waveform: one of CP-OFDM and DFT-s-OFDM
Antenna configuration: 1x2
SCS&BW: 15KHz, 5MHz
                    30KHz, 10MHz
                    60KHz, 50MHz
                   120KHz, 50MHz
DMRS configuration: 1+1 for both FR1 and FR2
Time domain allocation: Type A
MCS: MCS2
Proposal 2:  The FRC parameters for FR2 PUSCH performance requirements for MCS 12 are follows:
Table8: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layer (16QAM, R=434/1024)
Table9: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layer (16QAM, R=434/1024)

	R4-1912159
	Proposed new requirements for 30% throughput testing
	Ericsson
	This contribution proposes 12 new requirements for FR1 and 4 new requirements for FR2 with a 30% throughput test point. For both FR1 and FR2, after applicability rules are applied a single additional test will be added.

	R4-1912160
	Draft CR to TS 38.104: Introduction of PUSCH requirements at 30% throughput point
	Ericsson
	

	R4-1912161
	Draft CR to TS 38.141-1: Introduction of PUSCH requirements at 30% throughput point
	Ericsson
	

	R4-1912162
	Draft CR to TS 38.141-2: Introduction of PUSCH requirements at 30% throughput point
	Ericsson
	

	R4-1912449
	Views on 30% TP test point for BS demodulation
	NTT DOCOMO, INC.
	Observation 1: The performance difference at 30%ile for QPSK and 16QAM between with HARQ and without HARQ is approximately 1.5dB and 4dB, respectively.
Proposal 1: Introduce PUSCH requirements with 30%ile test metric for MCS2 (QPSK) and MCS16 (16QAM).
Proposal 2: Define PUSCH requirements at 30%ile throughput metric for the following waveform, CBW and SCS combinations.
· CP-OFDM
· 15kHz SCS: 5/10/20MHz
· 30kHz SCS: 10/20/40/100MHz
· 60kHz SCS: 50/100MHz
· 120kHz SCS: 50/100/200MHz
· DFT-s-OFDM
· 15kHz SCS: 5MHz
· 30kHz SCS: 10MHz
· 60kHz SCS: 50MHz
· 120kHz SCS: 50MHz



Contribution list for FR2 PUSCH 2T2R MCS12 simulations

	Tdoc
	Title
	Source
	Proposal

	R4-1910798
	Ideal and impairment results for FR2 PUSCH 2T2R MCS12
	China Telecom
	

	R4-1910799
	Summary of ideal and impairment results for FR2 PUSCH 2T2R MCS12
	China Telecom
	

	R4-1911107
	Simulation results for NR FR2 PUSCH with 2T2R and MCS12 performance requirements
	Huawei, HiSilicon
	

	R4-1911196
	NR Rel-16 performance requirement enhancement BS demodulation simulation results
	Nokia, Nokia Shanghai Bell
	Simulation results for both 30% TP and MCS12

	R4-1912165
	Discussion on BS type 2-O PUSCH demodulation requirements with TBD and near 20dB SNR
	Ericsson
	· Observation
· From Figure 2.1, only 60kHz SCS with DM-RS additional position 0 cases can’t reach 100% of maximum throughput, but they keep stable performance after reaching its highest point like other cases. There are a lot of margin between highest performance point and 70% of maximum performance point, so we can say the requirements based on these results are reliable.
· In Table 2.2-3, we deliver all ideal results and implementation results (adding 3dB to ideal results). From implementation results, all SNR at 70% of maximum throughput are around 13~15dB which is still quite below 20dB. Then all these cases become testable and reproducible if we apply FRC definition in Table 2.2-1 and Table 2.2-2. 

	R4-1912166
	Draft CR to TS 38.104: BS 2-O PUSCH demodulation with transform precoding disabled
	Ericsson
	



Discussions
Issue 1: 30% TP test point
Agreements in the last meeting RAN#82 (RP-191587):	
BS demodulation requirements:
· To study the tests coverage of PUSCH requirements for 30% TP test point. Limited test cases will be introduced if the existing test coverage is insufficient.

Open issues:
1: Whether to introduce PUSCH performance tests at 30% TP
· Option 1: Introduce PUSCH performance tests at 30% throughput (China Telecom, Samsung, CATT, DCM, Ericsson)
· Option 2: Not introduce PUSCH performance tests at 30% throughput (Huawei)
· Option 3: Introduce the PUSCH performance tests at 30% throughput with less than 21 number of requirements (Nokia)


2: If agreed to introduce, the related test parameters:
MCS: 
· Option 1: MCS 2 (China Telecom, Samsung, Ericsson)
· Option 2: MCS 16 (Nokia, Ericsson)
· Option 2: MCS 2 and MCS 16 (CATT, DCM)
DCM: the motivations for this test: one is to test the functionality for HARQ, it is better to use MCS2; For soft combing performance, need to check the soft buffer, it is better to use MCS16.
Nokia: MCS16 is checking the receiver working for the HARQ combing and is more challenge， 30% TP is for test coverage constraint scenario
Ericsson：MCS2 is more realistic, agree with Nokia that MCS16 is more constraint for HARQ combing. Ok for either one.
Samsung：30% TP is for cell edge, MCS2 is more realistic. MCS 16 is high SNR and maybe in the middle of the coverage.
Ericsson: benefit of the test is to test the HARQ combing.
DCM: LTE define 30% TP for both QPSK and 16QAM. We can compromise to choose MCS2 considering the key motivation for 30% TP case is for cell edge coverage.
Samsung: most of LTE cases for 30% TP is QPSK.
CTC: Ok to choose MCS2 to reduce the workload.

MCS2 is agreed

Antenna: 
· FR1:
· Option 1: 1T2R (CATT, Samsung)
· Option 2: 1T2R, 1T4R and 1T8R (Ericsson, CTC)
· FR2: 1T2R (China Telecom, CATT, Samsung, Ericsson)
Ericsson: different implementation. Requirements for different antenna. Propose to one test case, this is related to the simulation load.
Nokia: FR1, all BS should support 1T2R.
DCM: better to choose Option 2 and can discuss the test applicability rule for the number of test cases
Samsung: for cell coverage issue, for 4R and 8R, the requirements are almost -8dB or -9dB, no coverage issues. Multi-slot PUCH is only for 1T2R.
China Telecom: support Option2 that cover all our typical scenarios.
Ericsson：For HARQ combing functionality, we also set requirements for 4R and 8R antenna to ensure the HARQ requirements.
Samsung: For HARQ combing functionality, 1T2R is enough. No necessary to use 4R and 8R for HARQ combine
Ericsson: if the BS only support 8R
Nokia: only test one antenna, test applicability rule for one test. Agree to go with Ericsson.
Samsung: if the BS only support 8R, BS can choose any two of antenna from 8 Rx for the test, but the requirements are only defined for 2Rx. The similar issue is for BS with 64Rx. The same principle.
Ericsson: Ok to set requirements, it depend on the software. For BS with 64R, it still needs to choose requirements for 4R and 2R, just the simulation load is increased.
Samsung: The test point is for cell coverage and 2Rx is easy for TE.
Keysight: if you already buy test equipment for 8Rx for 70% TP test.
DCM: for test coverage, different SNR level for different number antenna, only one test case is for test
Nokia: For 30% TP test cases, BS only needs to test one of the test cases with the highest number of Rx antenna.
Samsung: For 8Rx requirements, how about for OTA test for FR1.
Ericsson: 3 set of requirements, but only one set of requirements for test. Strong views on the 3 set of requirements for 2R/4R/8R.  Combine other different parameters, total 16 cases.
Samsung: Firstly agree 1T2R for both FR1 and FR2. Then discuss 4R and 8R.

Only define one test case for one number of antennas.
Discussion happened in Wed:
Ericsson: can compromise to only 1T2R
CTC: keep those three antennas configurations for FR1 and down select the waveform. Different antenna configurations are related to the demodulation requirements. 1T2R and 1T8R for simulations?
Samsung: prefer to keep both waveforms and down select the antenna configurations. 
Nokia: much less cases for waveform, but triple the cases for different antenna configurations
DCM: Concerns about the test cases, test applicability rules.
Ericsson: we do not need to complete the WI next month, and start the simulation.


Bandwidth/SCS: 
· Option 1: the minimal channel bandwidth per SCS (5MHz CBW/15kHz SCS, 10MHz CBW/30kHz SCS, 50MHz CBW/60kHz SCS, 50MHz CBW/120kHz SCS) (China Telecom, CATT, Samsung, Ericsson)
· Option 2: Same CBW and SCS combinations as the existing 70%ile performance requirements defined (DCM): 
· CP-OFDM
· 15kHz SCS: 5/10/20MHz
· 30kHz SCS: 10/20/40/100MHz
· 60kHz SCS: 50/100MHz
· 120kHz SCS: 50/100/200MHz
· DFT-s-OFDM
· 15kHz SCS: 5MHz
· 30kHz SCS: 10MHz
· 60kHz SCS: 50MHz
· 120kHz SCS: 50MHz

PRB number for PUSCH
· Option 1: 1 PRB (China Telecom)
· Option 2: Small RB allocation (Samsung)
· Option 3: Full bandwidth (Huawei, Nokia, Ericsson)

Waveform:
· Option 1: CP-OFDM (Nokia, Samsung?, Ericsson)
· Option 2: Both CP-OFDM and DFT-s-OFDM (CATT, DCM)

PUSCH time domain resource allocation type
· FR1: 
· Option 1: Type A (Samsung)
· Option 2: Type B (Huawei)
· Option 3: Both Type A and Type B (Ericsson)
· FR2: Type B (Samsung, Ericsson, Huawei)

DM-RS configuration
· FR1: 1+1 (Samsung, Ericsson)
· FR2:
· Option 1: 1+1 (Samsung, Huawei)
· Option 2: 1+0 and 1+1 (Ericsson)
FR2: 
DCM/CTC: introduce both but with existing applicability rule.
Samsung: the applicability rule is ok, but concerns the number of cases. The main test purpose for the cases
DCM: BS can declare to only support one
CTC: baseline for 1+0 and if concerns the performance, we can select non-slot
Ericsson: ok to either option, low MCS 2 is agreed and the main test purpose is the HARQ combing, no big difference for different DMRS configurations
DCM: For case, test only one, requirements cannot be down selected. If only 1+0, BS vendors only support 1+0, need to change the declaration.

---------------------------------------------------------------------------------------------------------------------------------------
As per discussion in main session, the following agreements were reached:
Antenna: 
· FR1:1T2R, FFS for 1T4R and 1T8R
· FR2: 1T2R

Bandwidth/SCS: 
· the minimal channel bandwidth per SCS (5MHz CBW/15kHz SCS, 10MHz CBW/30kHz SCS, 50MHz CBW/60kHz SCS, 50MHz CBW/120kHz SCS)

PRB number for PUSCH
· Full BW. 
· FFS for 1 PRB or small RB allocation 
Nokia/HW: 1 RB test shall be a separate WI objective

Waveform:
· Option 1: CP-OFDM (Nokia, Samsung, Ericsson, HW)
· Option 2: Both CP-OFDM and DFT-s-OFDM (CATT, DCM, China Telecom)

PUSCH time domain resource allocation type
· FR1: Both Type A and Type B. 
· gNB needs to pass a single test case. Follow R15 applicability rules (i.e. test either capability if gNB supports both)
· FR2: Type B

DM-RS configuration
· FR1: 1+1 
--------------------------------------------------------------------------------------------------------------------

TDD UL-DL configuration: Same TDD patterns as the requirements defined for 70% throughput cases

Channel Model:
· FR1:
· Option 1: TDLB100-400 Low (the one in the spec for MCS2)
· Option 2: TDLA30-300 Low (Ericsson)
· FR2: TDLA30-300 Low (CATT, Ericsson, same as the existing requirements with MCS2)
Use the same channel model as the existing requirements for MCS2:
FR1: TDLB100-400 Low
FR2: TDLA30-300 Low

Applicability rule:
· SCS: Only test the lowest supported SCS for each frequency range
· PUSCH mapping type: Only test a single PUSCH mapping type that BS declared to support
· DM-RS configuration: only test a single DM-RS pattern

SCS: Only test the lowest supported SCS for each frequency range
DM-RS configuration: only test a single supported DM-RS pattern
CTC: only test one for different antenna configurations for FR1.

Discussion:

	Parameter
	value

	
	FR1
	FR2

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	1
	1

	Number of Rx
	2
	2

	Number of layers
	1
	1

	Transmission scheme
	Identity matrix (TPMI index 0)
	Identity matrix (TPMI index 0)

	TDD UL-DL configuration
	15 kHz SCS: 
· 3D1S1U, S=10D:2G:2U 
30 kHz SCS:
· 7D1S2U, S=6D:4G:4U
	60kHz SCS:
· DDDSU, S=10D:2G:2U
120kHz SCS:
· DDDSU, S=10D:2G:2U

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	 1+1
	1+1

	symbols length
	14
	10

	start symbol index
	0
	0

	Time domain resource allocation type
	Option 1: type A
Option 2: type B
Option 3: type A and type B
	type B

	Frequency domain resource
	Full applicable test bandwidth
	Full applicable test bandwidth

	MCS index
	2
	2

	Carrier frequency (GHz)
	4
	30

	Propagation condition
	Option 1: TDLB100-400
Option 2: TDLA30-300 Low
	TDL-A 30ns, 300Hz

	SCS and BW
	15kHz: 5MHz;
30kHz: 10MHz;
	60kHz: 50MHz;
120kHz: 50MHz;

	PTRS
	Not configured
	Not configured

	Timing offset
	0
	0

	Frequency offset
	0
	0

	Code block group, Frequency hopping, Limited buffer rate matching
	Disabled
	Disabled

	Number of HARQ transmissions 
	4
	4

	HARQ RV sequence
	{0, 2, 3,1}
	{0, 2, 3,1}

	Testing metric
	SNR @30% of maximum throughput
	SNR @30% of maximum throughput





Agreements:



Issue 2: Performance requirements for FR2 PUSCH 2T2R tests with MCS 12
Agreements in the last meeting RAN4#92 (R4-1910006):	
Agree to replace all the existing FR2 2T2R requirements with MCS 16 by MCS12 in TS 38.104 and TS 38.141-2.
Reuse the agreed simulation assumptions for FR2 2T2R cases with MCS 16 by referring to Slide#6 in R4-1907241

Open issues:
1: The applicable release of the PUSCH FR2 requirements for MCS12:
· Option 1: Applicable from Rel-15 (CTC, Samsung, DCM)
· Option 2: Applicable from Rel-16 (Nokia, Ericsson, Huawei, ZTE)

Ericsson: it is not necessary to make Rel-16 to applicable to Release 15
CTC:  from procedure point of view, agree with Ericsson, just check company’s view, but ok to Option 2.
Nokia: Rel-15 performance is completed, no need to change it.
ZTE: Option 2 is perfered.

The PUSCH FR2 2T2R with MCS 12 requirements are applicable from Rel-16.

2: FRC
· R4-1911381 (Samsung):
Table 8: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layer (16QAM, R=434/1024)
	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434/1024
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	24072
	48168
	11784
	24072
	48168

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	8056
	8056
	5928
	8056
	8056

	Total number of bits per slot
	42768
	85536
	20736
	42768
	85536

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table9: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layer (16QAM, R=434/1024)
	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434/1024
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	21504
	43032
	10504
	21504
	43032

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	7200
	7200
	5288
	7200
	7200

	Total number of bits per slot
	50688
	101376
	24576
	50688
	101376

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



· R4-1912165(Ericsson)
	· Table 2.2-1: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers (16QAM, R=434/1024)

	Reference channel
	G-FR2-A4-6
	G-FR2-A4-7
	G-FR2-A4-8
	G-FR2-A4-9
	G-FR2-A4-10

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434/1024
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	24072
	48168
	11784
	24072
	48168

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	8056
	8056
	5928
	8056
	8056

	Total number of bits per slot
	57024
	114048
	27648
	57024
	114048

	Total symbols per slot
	14256
	28512
	6912
	14256
	28512

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:  Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].

	



	Table 2.2-2: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers (16QAM, R=434/1024)

	Reference channel
	G-FR2-A4-16
	G-FR2-A4-17
	G-FR2-A4-18
	G-FR2-A4-19
	G-FR2-A4-20

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	434/1024
	434/1024
	434/1024
	434/1024
	434/1024

	Payload size (bits)
	21504
	43032
	10504
	21504
	43032

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	7200
	7200
	5288
	7200
	7200

	Total number of bits per slot
	50688
	101376
	24576
	50688
	101376

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	NOTE 1: DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [5].

	NOTE 2: Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].




Discussion:
Ericsson：the number of bits per slot should be same the existing FRC for MCS16, can offline check.


Agreements:



image1.png
82.1.4.1 Initial conditions.
Test environment: Normal, see annex B.2.
RF channels to be tested: 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).o
- For BS fype 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.«

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).~





