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	Tdoc
	Title
	Source
	Proposal

	R4-1908128
	On NR BS demodulation remaining general issues
	Nokia, Nokia Shanghai Bell
	1. RAN4 to consider reusing the existing RF declarations (D.38/39/40 in 38.141-1 and D.60/1/2 in 38.141-2) for the declaration of the support of UL baseband CA.
1. RAN4 to consider adding the following notes in the OTA AWGN FR2 power level setting table.
· ΔOTAREFSENS, as calculated for FR1 requirements section 7.1.
· ΔFR2_REFSENS = -3dB in the EISREFSENS calculation, as the test direction follows declaration of D.54 in Table 4.6-1. 
· EISREFSENS_50M, as declared in D.28 in table 4.6-1.
1. RAN4 to consider unifying the receiver target directions for both BS type 1-O and BS type 2-O to use OTA REFSENS receiver target reference direction (D.54).
1. RAN4 to consider lowering the number of valid inputs, instead of increasing the ideal span threshold, in order to reduce TBDs.
1. RAN4 to consider resolving remaining TBDs by manual inspection and accepting values where two contributing companies are reasonably aligned, even if other companies have provided outlying results; the less stringent of the two can be recorded. If no two companies are aligned, the result can be recorded as TBD.
1. For PUCCH frequency hopping, the PRB allocation for the second hop, as currently captured in the RAN4 specification, always leaves the highest PRB of the BWP unallocated.


	R4-1908650
	FR2 Test Equipment MU values for BS demodulation conformance testing
	Keysight Technologies UK Ltd
	For FR2
· SNR uncertainty, ±0.3dB is for acceptable for FR2
· Note, Once SNR is set at test equipment output, amplifying signal level doesn’t change ratio.
· Fading profile power uncertainty, ±0.5dB is also acceptable for FR2
· Fading profile power uncertainty for MIMO, ±0.7dB is also acceptable for FR2


	R4-1908653
	Remaining issues on general aspects for BS demodulation
	NTT DOCOMO, INC.
	Observation 1: In the existing declarations, BS vendors declare supported operating bands per RF reference point (i.e., AC, TAB or RIB).
Observation 2: The existing declarations related CA support do not indicate BBU’s CA support.
Proposal 1: Define the following new declarations on BBU’s CA capability for BS performance part including intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA.
For TS 38.141-1:
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H

	D.1xx
	Supported carrier combinations in CA operation
	List of supported carrier combinations in CA operation. Declared for a base band unit which support intra-band contiguous CA, intra-band non-contiguous CA or/and inter-band CA. 
	x
	x


For TS38.141-2:
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-H
	BS type 1-O
	BS type 2-O

	D.1xx
	Supported carrier combinations in CA operation
	List of supported carrier combinations in CA operation. Declared for a base band unit which support intra-band contiguous CA, intra-band non-contiguous CA or/and inter-band CA. 
	c
	x
	X



Proposal 2: Do not add editor’s notes for ΔOTAREFSENS.
Proposal 3: Correct the equation of AWGN power level as shown in Table 2.
Proposal 4: For FR1, revisit the direction to be tested to OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).


	R4-1908889
	BS demodulation - remaining open issues
	Ericsson
	Proposal 1: Update the applicability rule for BS type 2-O and PUSCH requirements to mandate that, if BS supports with and without PT-RS options, tests shall be done using without PT-RS option only.
Observation: Looking closer at simulation results for remaining TBDs, and slightly adapting the selection criteria or rules for very few requirements, it should be possible to specify all BS demodulation requirements, removing all TBDs.
Proposal 2: No new manufacturer declaration is needed when specifying BS demodulation applicability rules for CA.
Proposal 3: Use option 1 (receiver target reference direction D.31) to specify direction for BS 1-O demodulation requirements tests.


	R4-1909865
	Discussion on remaining issues for NR Rel-15 BS demodulation performance requirements
	Huawei, HiSilicon
	Observation: The existing RF declarations of D.38/39/40 in TS 38.141-1 and D.60/1/2 in TS 38.141-2 	cannot be reused for the declaration of the support of UL baseband CA for demodulation performance tests.

Proposal 1: A generic declaration of the support of UL baseband CA is needed for NR BS demodulation performance test per SCS, such as 
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H

	D.10x
	UL baseband CA
	Declaration of the support of UL baseband CA per SCS.
	x
	x



	Declaration identifier

	Declaration
	Description
	Applicability
(Note 1)

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

	D.10x
	UL baseband CA
	Declaration of the support of UL baseband CA per SCS.
	c
	x
	x



Proposal 2: Add the following editor notes for the OTA AWGN power level setting:
· ΔOTAREFSENS as declared in D.53 in table 4.6-1 and section 7.1
· ΔFR2_REFSENS = -3dB as declared in D.54 in Table 4.6-1 and section 7.1 
· EISREFSENS_50M as declared in D.28 in table 4.6-1.
Proposal 3: Set the direction to be tested for BS type 1-O OTA test: OTA REFSENS receiver target reference direction (D.54).
Proposal 4: Update the test parameter’s configurations for PUCCH as suggested in Table 2.4-1 shown in Table 2.4-1.




Discussions
[bookmark: _Hlk514409684]Issue 1: Declarations for PUSCH UL baseband CA support
Agreements in RAN4#91 meeting (R4-1907239):
· 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

Open issues:
· Whether the existing RF declarations (D.38/39/40 in 38.141-1 and D.60/1/2 in 38.141-2) can be reused
· Option 1: Reuse the existing RF declarations (D.38/39/40 in 38.141-1 and D.60/1/2 in 38.141-2) for the declaration of support of UL baseband CA (Nokia, Ericsson)
· Option 2:  New declaration of the support of UL baseband CA for NR BS demodulation performance test (Huawei, NTT DoCoMo)

· If agree to define new declaration for the support of UL baseband CA, the specific wording for the new declaration:

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






NTT DoCoMo: 
Proposal 1: Define the following new declarations on BBU’s CA capability for BS performance part including intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA.
For TS 38.141-1:
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H

	D.1xx
	Supported carrier combinations in CA operation
	List of supported carrier combinations in CA operation. Declared for a base band unit which support intra-band contiguous CA, intra-band non-contiguous CA or/and inter-band CA. 
	x
	x


For TS38.141-2:
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-H
	BS type 1-O
	BS type 2-O

	D.1xx
	Supported carrier combinations in CA operation
	List of supported carrier combinations in CA operation. Declared for a base band unit which support intra-band contiguous CA, intra-band non-contiguous CA or/and inter-band CA. 
	c
	x
	X



Ericsson：
Analysing those rules, following information are needed:
· Supported bands combination(s) for CA.
· Supported channel bandwidths and SCS for each band.

Huawei: 
Proposal 1: A generic declaration of the support of UL baseband CA is needed for NR BS demodulation performance test per SCS, such as 
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H

	D.10x
	UL baseband CA
	Declaration of the support of UL CA per SCS.
	x
	x



	Declaration identifier

	Declaration
	Description
	Applicability
(Note 1)

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

	D.10x
	UL baseband CA
	Declaration of the support of UL CA per SCS.
	c
	x
	x



Nokia: per connector for CA. not necessary but we can agree to add.
DCM: some vendors declare the support of CA from BBU, some from the RF POV
E///: additional to consider, 

Agreements:
Define new declaration of the support of UL CA for NR BS demodulation performance test
The specific wording can be refined as per the CR revision.

Issue 2: OTA AWGN power level setting
Agreements in the last RAN4#90Bis meeting (R4-1907239):
1: Discuss whether to add some notes in the OTA AWGN power level setting table:
· Option 1: Do not add any notes
· Option 2: Add editor notes, such as
· ΔOTAREFSENS as declared in D.xx in table 4.6-1
· ΔFR2_REFSENS = -3dB as per the declaration of D.54 in Table 4.6-1. 
· EISREFSENS_50M as declared in D.28 in table 4.6-1.

2: As approved in WF R4-190239
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

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

	
	
	100
	[EISREFSENS_50M + 3.0 + ΔFR2_REFSENS + 15 dBm / 95.04 MHz]

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

	
	
	100
	[EISREFSENS_50M + 3 + ΔFR2_REFSENS + 15 dBm / 95.04 MHz]

	
	
	200
	[EISREFSENS_50M + 3 + 3.0 + ΔFR2_REFSENS + 15 dBm / 190.08 MHz]

	Note 1: Refer to Table 10.3.3-1 in TS 38.104 for specific EISREFSENS_50M value for different BS type.
Note 2: ΔFR2_REFSENS = -3dB as per the declaration of D.54 in Table 4.6-1.



Captured in TS 38.141-2, e.g.:
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 / 4.5MHz

	
	
	10
	-83.3 - ΔOTAREFSENS dBm / 9.36MHz

	
	
	20
	-80.2 - ΔOTAREFSENS dBm / 19.08MHz

	
	30 
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64MHz

	
	
	20
	-80.4 - ΔOTAREFSENS dBm / 18.36MHz

	
	
	40
	-77.2 - ΔOTAREFSENS dBm / 38.16MHz

	
	
	100
	-73.1 - ΔOTAREFSENS dBm / 98.28MHz

	BS type 2-O
	60 
	50
	[EISREFSENS_50M + 12 dBm / 47.52MHz]

	
	
	100
	[EISREFSENS_50M + 15 dBm / 95.04 MHz]

	
	120 
	50
	[EISREFSENS_50M + 12 dBm / 46.08 MHz]

	
	
	100
	[EISREFSENS_50M + 15 dBm / 95.04 MHz]

	
	
	200
	[EISREFSENS_50M + 18 dBm / 190.08 MHz]



Open issues:
1: Whether to add notes in the OTA AWGN power level setting table:
-	Option 1: Do not add any notes for ΔOTAREFSENS (DCM, Ericsson)
-	Option 2: Add editor notes (Nokia, Huawei)

2: If add notes, the specific wording for the notes to be added

3: AWGN power level proposed by NTT DoCoMo:
Table 2: AWGN power level at the BS input (DCM: R4-1908653)
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 2-O
	60 
	50
	[EISREFSENS_50M + ΔFR2_REFSENS + 12 dBm / 47.52MHz]

	
	
	100
	[EISREFSENS_50M + ΔFR2_REFSENS + 12 15 dBm / 95.04 MHz]

	
	120 
	50
	[EISREFSENS_50M + ΔFR2_REFSENS +12 dBm / 46.08 MHz]

	
	
	100
	[EISREFSENS_50M +ΔFR2_REFSENS + 12 15 dBm / 95.04 MHz]

	
	
	200
	[EISREFSENS_50M +ΔFR2_REFSENS + 12 18 dBm / 190.08 MHz]




Discussion:
Background information:
To get the AWGN power level for BS type 2-O, the following assumptions are assumed:
· RAN4#90Bis agreement: “For FR2, adopt an absolute AWGN level that is 15dB above the RF sensitivity”
· FR2 OTA Reference sensitivity equals to EISREFSENS_50M + ΔFR2_REFSENS
· ΔFR2_REFSENS = -3 dB for the reference direction and ΔFR2_REFSENS = 0 dB for all other directions as per declaration of D.54 in Table 4.6-1
· Scale from the BW/FRC for the EISREFSENS_50M definition to the corresponding BW under test

If add notes, the specific wording for the notes to be added
Nokia:
· ΔOTAREFSENS, as calculated for FR1 requirements section 7.1.
· ΔFR2_REFSENS = -3dB in the EISREFSENS calculation, as the test direction follows declaration of D.54 in Table 4.6-1. 
· EISREFSENS_50M, as declared in D.28 in table 4.6-1.

Huawei: 
· NOTE 1: ΔOTAREFSENS as declared in D.53 in table 4.6-1 and section 7.1
· NOTE 2: ΔFR2_REFSENS = -3dB as declared in D.54 in Table 4.6-1 and section 7.1
· NOTE 3: EISREFSENS_50M as declared in D.28 in table 4.6-1.

Agreements:
· Agree to add the following editor notes in the table for AWGN power level setting for OTA test, such as:
· NOTE 1: ΔOTAREFSENS as declared in D.53 in table 4.6-1 and section 7.1
· NOTE 2: ΔFR2_REFSENS = -3dB as declared in D.54 in Table 4.6-1 and section 7.1
· NOTE 3: EISREFSENS_50M as declared in D.28 in table 4.6-1.
· The specific wording for the above editor notes can be further discussed during the CR revision

· Keep ΔFR2_REFSENS parameter in the AWGN power level derivation formula, such as: 
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	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]



Issue 3: Direction for BS type 1-O OTA test
Agreements in last meeting RAN4#90Bis (R4-1907239):
· Direction for BS type 1-O OTA test
· Option 1: receiver target reference direction (see D.31 in table 4.6-1 (the existing one in the spec TS 38.141-2).
· Option 2: OTA REFSENS receiver target reference direction
· To be decided in the next meeting

· TS 38.141-2 Table 4.6-1:
	Declaration identifier

	Declaration
	Description
	Applicability
(Note 1)

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

	D.30
	Receiver target redirection range
	For each OSDD the associated union of all the sensitivity RoAoA achievable through redirecting the receiver target related to the OSDD.
(Note 8)
	x
	x
	n/a

	D.31
	Receiver target reference direction
	For each OSDD an associated direction inside the receiver target redirection range (D.30).
(Note 9)
	x
	x
	n/a

	D.53
	OTA REFSENS RoAoA
	Range of angles of arrival associated with the OTA REFSENS. 
	x
	x
	x

	D.54
	OTA REFSENS receiver target reference direction
	Reference direction inside the OTA REFSENS RoAoA (D.53).
	x
	x
	x

	NOTE 1: OSDD 	OTA Sensitivity Directions Declaration
NOTE 2: RoAoA	Range of Angles of Arrival




Open issues:
Direction for BS type 1-O OTA test
· Option 1: Receiver target reference direction (see D.31 in table 4.6-1 (the existing one in the spec TS 38.141-2). (Ericsson)
· Option 2: OTA REFSENS receiver target reference direction  (D.54) (Nokia, DoCoMo, Huawei, Ericsson)

Discussion:

Nokia: 
Reduce testing to a single reference direction in the demod mini requirements, also D.54 is applicable to both BS type 1-O and BS type 2-O, so align BS type 1-O and BS type 2-O to use OTA REFSENS receiver target reference direction (D.54)

DCM:
1: The receiver target reference direction is used for minimum EIS which is applicable to the sensitivity RoAoA in the OSDD
2: In the OTA sensitivity tests, the same EIS level is applicable to all test directions
3: The OTA REFSENS receiver target reference direction is used for OTA REFSENS which is applicable OTA REFSENS RoAoA
4: In the OTA REFSENS tests, different EIS levels are applicable to OTA REFSENS receiver target reference direction (D.54) and OTA REFSENS conformance test directions (D.55), 3dB off-peak difference
5: Current AWGN level is decided based on REFSENS level, and the ΔOTAREFSENS and EISREFSENS_50M are used for FR1 and FR2, respectively

Ericsson:
In AAS conformance specifications (TS 37.145-2), the direction to be tested is option 1. As a NR BS type 1-O BS would have similar characteristics than such BS

Huawei: 
e.g. AWGN power level setting for FR1 BS type 1-O: “-86.5 - ΔOTAREFSENS dBm / 4.5MHz”
ΔOTAREFSENS means based on the OTA REFSENS RoAoAo absolute requirements, the corresponding performance test should be tested in OTA REFSENS receiver target reference direction

DCM and CTC:  It is better to change the corresponding part for eAAS specification.

Agreements:
Direction for BS type 1-O OTA test
· OTA REFSENS receiver target reference direction  (D.54) 

Issue 4: Test applicability rule
Agreements in last meeting:
TS 38.141-2
[bookmark: _Toc13082213]8.1.2.1.3	Applicability of requirements for different configurations
…
Unless otherwise stated, for BS type 2-O, PUSCH requirement tests shall apply for the PT-RS option declared to be supported (see D.106 in table 4.6-1). If both PT-RS options (without and with PT-RS) are declared to be supported, the tests shall be done for either without or with PT-RS only; the same chosen option shall then be used for all tests.

Open issues:
Update the applicability rule for BS type 2-O and PUSCH requirements to mandate that, if BS supports with and without PT-RS options, tests shall be done using without PT-RS option only 

Discussion:
Ericsson: Unless otherwise stated, for BS type 2-O, PUSCH requirement tests shall apply for the PT-RS option declared to be supported (see D.106 in table 4.6-1). If both PT-RS options (without and with PT-RS) are declared to be supported, the tests shall be done for the tests shall be done for without PT-RS.
DCM: cannot accept the agreement made in last agreement. BS only support PT-RS configuration for QPSK, no test. Especially for DFT-s-OFDM cases with QPSK and with PT-RS configured only. Test applicability rule for the cases with and without PT-RS.
Propose to add DFT-s-OFDM cases with QPSK and with PT-RS configured
Ericsson: If BS only support PT-RS configuration for QPSK, no test. You want to BS test MCS2
ZTE: Why you change the agreement?

Agreements:


Issue 5: FR2 uncertainty
Agreements in last meeting:

TS 38.141-2:
Table 4.1.2.4-2: Maximum OTA Test System uncertainty for FR2 OTA performance requirements
	Subclause
	Maximum OTA Test System uncertainty
	Derivation of OTA Test System uncertainty

	8 PUSCH, PUCCH, PRACH with [single antenna port] and fading channel
	±  [0.6] dB
	[Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB]


	8 PRACH with [single antenna port] and AWGN
	±  [0.3] dB
	[Signal-to-noise ratio uncertainty ±0.3 dB]


	8 PUSCH with [two antenna port] and fading channel
	±  [0.8] dB
	[Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for MIMO]





Open issues:
R4-1908650 Keysight:
For FR2
· SNR uncertainty, ±0.3dB is for acceptable for FR2
· Note, Once SNR is set at test equipment output, amplifying signal level doesn’t change ratio.
· Fading profile power uncertainty, ±0.5dB is also acceptable for FR2
· Fading profile power uncertainty for MIMO, ±0.7dB is also acceptable for FR2


Discussion:
1: Confirm current tentative MU values for FR2 BS demodulation testing.
The square brackets for the MU values in TS 38.141-2 Table 4.1.2.4-2 can be removed and then corresponding square brackets for TT in Table C.3-2: Derivation of test requirements (FR2 OTA performance tests) of TS 38.141-2 can be removed, too?

2: How about FR1?

Agreements:
Remove the square brackets for uncertainty and TT for FR1 and FR2 by bringing CR for next meeting.

Issue 6: How to handle the remaining requirements with TBD
Agreements in last meeting:
China Telecomm initiated the email discussion on how to finalize the BS demodulation requirements by the end of this year on June 12, 2019:
 In Reno meeting, some colleagues suggested to calculate the impairment margin (i.e., impairment result - ideal result) of each company’ results, so as to check if there is any typo.
China Telecomm calculated the margins, and marked the numbers smaller than 0.5dB or larger than 4.0 dB in yellow, and sent checking results to each company individually.

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.

Open issues:
How to handle the requirements with TBD
· Option 1: Lower the number of valid inputs to two companies with reasonably aligned results (Nokia)
· Option 2: Increase the ideal span threshold


Discussion:

Ericsson R4-1908889:
Due to those selection criteria, there are basically 3 reasons why requirement values remain TBD after collecting all simulation results:
· Less than 3 companies provided simulation results.
· After running the removal procedure (used on ideal results to guarantee a span less than 2 dB), less than 3 results are remaining (Error code -102)
· The span for results with impairments is too high (> 4dB).
Observation: Looking closer at simulation results for remaining TBDs, and slightly adapting the selection criteria or rules for very few requirements, it should be possible to specify all BS demodulation requirements, removing all TBDs.

Based on the simulation results submitted during this meeting, double check how many TBD will be left and then discuss how to move forward?

Agreements:
Ericsson will check the results included in the summary by tomorrow, all other companies’ results are included in the current summary shared by CTC.
Discuss how to handle the possible requirements still with TBD case by case in the next RAN4#92Bis meeting.


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

	R4-1907934
	Duplex mode for PUSCH performance requirements
	China Telecom
	Proposal 1: For PUSCH performance requirements, clarify that one single set of requirements per SCS is applicable to FDD and TDD with different uplink-downlink allocations.


	R4-1908654
	PTRS configuration for NR FR2 PUSCH
	NTT DOCOMO, INC.
	Observation 1: For DFT-s-OFDM, if PT-RS is configured for 16QAM and 64QAM, it is configured for QPSK.
Observation 2: Even if reintroduce the PUSCH requirements for QPSK with PT-RS enabled, there is no big impact to RAN4 work.
Proposal 1: Reintroduce PUSCH test cases for QPSK MCS 2 with PTRS configuration.



Discussions
Issue 1: Duplex mode and TDD UL-DL pattern
Agreements in the previous meeting:
RAN4#88 (R4-1811726):
· TDD UL/DL configurations
· Just consider those TDD UL DL configurations from the operators’ input as listed in Annex.
· Companies are encouraged to analyze the PUSCH performance requirements for different TDD UL/DL configurations
· Compare the simulation results for the following TDD UL/DL configurations for one PUSCH case with 30kHz SCS for investigation:
· 7D1S2U, S = 6D:4G:4U 
· DDDSUDDSUU, S=10D:2G:2U
· DDDSU, S=10D:2G:2U 
Note: No PUSCH transmission on special slot in the simulations.
· If the results are similar for those three UL DL configurations, one UL/DL configuration will be used for each SCS, and the UL/DL configurations used in BS RF will be considered as baseline.
· Annex of R4-1811726:
[image: ]
RAN4#88bis (R4-1813755):
· TDD UL/DL configurations
· Use one TDD UL/DL 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 
· No PUSCH transmission on the special slot 

Open issues:
Whether define test applicability or update the test parameters for Duplex mode as suggested by China Telecom in R4-1907934?


Discussion:
China Telecom R4-1907934:
Table: Test parameters for testing PUSCH
		Parameter	
	Value

	Transform precoding
	Disabled

	Subcarrier spacing
	15 kHz, 30 kHz

	Duplex modeUplink-downlink allocation for TDD
	FDD, TDD (Note 1)
15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	……

	Note 1: The same set of requirements is applicable to FDD and TDD with different uplink-downlink allocations.



Proposal 1: For PUSCH performance requirements, clarify that one single set of requirements per SCS is applicable to FDD and TDD with different uplink-downlink allocations


Common understanding: All companies agreed to define the performance requirements with those TDD UL-DL patterns during RAN4#88Bis. If the BS passed the current performance requirements with those TDD UL-DL patterns, it means that BS also meets the corresponding performance requirements with other TDD UL-DL patterns?

LTE specifies one TDD UL-DL configurations for real test in TS 36.141.


Nokia: can agree to add the notes, but would like to keep the UL-DL allocation configuration in the table. Different TDD configuration will have slight different performances.
Ericsson:  can agree to add the notes, but would like to remove the UL-DL allocation configuration in the table, BS can test any TDD configurations.
We can declare 
Huawei: For the test vendors, the specific TDD configurations need to be implemented,
DCM: ask TE vendors, if we can choose the TDD configuration.
Keysight: Beneficial for the specific test configuration to easy the implementation and test, either way is ok. It is better to see configuration in the spec
ZTE: The original TDD configurations from operators.
CTC: ok to keep the TDD configuration, notes to clarify the TDD configurations. Common understanding, no big performance difference for different TDD configurations. UE can handle all possible TDD configurations. BS will not implement all possible TDD configurations. 
Nokia: not sure no big performance difference, we need to study the performance difference if CTC wants to remove the TDD configurations. 1dB will be too much for us; since TDD configurations specified in the spec are supported by all BS vendors for testing, it is feasible for test.
ZTE: The questions from CTC to add editor notes is reasonable; revision from CTC for FDD
CTC: No performance requirements for FDD
Ericsson: If big performance for different TDD configurations, how to proceed the work; It is possible some BS do not support the current TDD configurations specified in the spec for BS RF conformance testing.
Nokia: previous statement of the TDD configuration is supported for test not necessarily for productive use; if big performance difference is figured, the TDD configuration is forced to support for test.
DCM: If operator use different TDD configurations, which performance to test.
Nokia: Operator can force BS vendors to support any TDD configurations and ask for to specify SNR value for the real test.
Huawei: if operator for the TDD configuration, editor notes can be added to clarify the TDD configuration is for test only not mandate for real deployment.
Ericsson: not specify any editor notes, otherwise the confusion is only test this TDD configuration.
All configurations are for test only. no editor notes are added.
Nokia: the notes proposed by Huawei is not needed. We can agree to add notes that TDD performance requirements are also applicable for FDD.
DCM: continued the discussion in the next meeting.
CTC: Offline discussion, companies are ok to add the requirements are applicable for FDD, but FFS for other TDD configurations. Impact all PUSCH requirements, but can  capture this agreements in the PUSCH WF and capture in the spec in the next meeting.


Agreements:
Add notes that TDD performance requirements are also applicable for FDD. DCM will have more discussion with vendors
Keep the current TDD configuration. CTC will check this.

Apply the current requirements to FDD mode, and further discuss whether the requirements can be applied to other TDD configurations in the next meeting.

Issue 2: PT-RS configuration for MCS2
Agreements in last meeting RAN4#91 (R4-1907241):
FR2: PT-RS configuration for QPSK:
No consensus is reached between the options, so there will be no test cases for MCS 2 with PT-RS enabled and FFS whether to update the applicability rule.

Open issues:
PT-RS configuration for cases with QPSK

Discussion:
DCM: confirm the test applicability: if all BS is mandated to test the requirements for DFT-s-OFDM waveform in the case the BS supports it, it is fine for you not add new cases with PT-RS for QPSK.
Nokia: it is not critical to mandate it. since No PT-RS is mandatory capability, BS should support it and DFT-s-OFDM would be tested.
· DFT-s-OFDM without PT-RS configured MCS2, if BS does not support without PTRS, then DFT does not have requirements
· But without PT-RS support is mandatory UE capability, BS should support it.

CTC: No test applicability and declaration are defined, it means the DFT should be tested.
NOKIA: propose to change the declaration to:
· Declaration of PT-RS in PUSCH support: without PT-RS, or with and without PT-RS, with PT-RS or both.
DCM：Ok to Nokia’s proposal for the updates of the declaration.

Ericsson: Unless otherwise stated, for BS type 2-O, PUSCH requirement tests shall apply for the PT-RS option declared to be supported (see D.106 in table 4.6-1). If both PT-RS options (without and with PT-RS) are declared to be supported, the tests shall be done for the tests shall be done for without PT-RS.
Samsung: In case of BS support PT-RS for DFT.
Marvenir: This is declaration updates change the original meaning,

Ericsson: propose to change the declaration to:
· Do not change “Declaration of PT-RS in PUSCH support: without PT-RS, with PT-RS or both. ”
· Introduce new test applicability rule which states that if BS support DFT-s-OFDM, BS should test without PT-RS.

Agreements:
· Introduce new test applicability rule which states that if BS support DFT-s-OFDM, BS should test without PT-RS.

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

	R4-1908118
	Discussion and simulation results for NR PUCCH with multi-slot
	Samsung
	Proposal 1:  Consider the BS with conducted and radiated test, at least the requirement with 2Rx and 8Rx antennas should be specified for PUCCH with multi-slot.

	R4-1908129
	On multi-slot PUCCH demodulation requirements
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to consider changing the PUCCH multi-slot configuration to 1T2R.

	R4-1908128
	On NR BS demodulation remaining general issues
	Nokia, Nokia Shanghai Bell
	1. For PUCCH frequency hopping, the PRB allocation for the second hop, as currently captured in the RAN4 specification, always leaves the highest PRB of the BWP unallocated.


	R4-1908655

	Draft CR to TS 38.104 Correction on PUCCH second hopping PRB configuration
	NTT DOCOMO, INC.
	secondHopPRB: The largest PRB index - (nrofPRBs - 1)

	R4-1908656
	Draft CR to TS 38.141-1 Correction on PUCCH second hopping PRB configuration
	NTT DOCOMO, INC.
	

	R4-1908657
	Draft CR to TS 38.141-2 Correction on PUCCH second hopping PRB configuration
	NTT DOCOMO, INC.
	

	R4-1909865
	Discussion on remaining issues for NR Rel-15 BS demodulation performance requirements
	Huawei, HiSilicon
	Proposal 4: Update the test parameter’s configurations for PUCCH as suggested in Table 2.4-1 shown in Table 2.4-1.




Discussions
Issue 1: PUCCH frequency hopping
Agreements in the previous meeting [RAN4#91]:


Open issues:
The test setup for the second hop PRB

Discussion:
Nokia:

Table 8.3.1.4.2-2: Test Parameters
	Parameter
	Test

	nrofBits
	1

	nrofPRBs
	1

	startingPRB
	0

	intraSlotFrequencyHopping
	enabled

	secondHopPRB
	The largest PRB index - nrofPRBs

	pucch-GroupHopping
	neither

	hoppingId
	0

	initialCyclicShift
	0

	startingSymbolIndex
	13 for 1 symbol
12 for 2 symbols



This leads to the following allocation:
	startingPRB
	empty
	…
	empty
	secondHopPRB
	empty

	0
	1
	…
	270
	271
	272

	
	
	
	
	largest PRB index - 
nrofPRBs 
= 272-1 = 271
	


Observation: For PUCCH frequency hopping, the PRB allocation for the second hop, as currently captured in the RAN4 specification, always leaves the highest PRB of the BWP unallocated.

NTT DoCoMo provided CRs R4-1908655/56/57 to correct this error: The largest PRB index - (nrofPRBs - 1)

Nokia: have such observation but does not propose to change it since minimal impact on the performance. Would like to keep it.
Ericsson: fine to DCM’s CR.
DCM: the current configuration is not typical.
ZTE: LTE configuration is consistent with DCM’s change, ok to the changes from DCM.
Nokia: the specification exist for long time, BS vendors started to implement it.
CTC: support the changes from DCM. The real simulation uses which configurations.
Huawei: ok to change it.
Nokia: based on the majority’s view, fine to change it.

Agreements:
Change the test parameter of secondHopPRB configuration to “The largest PRB index - (nrofPRBs - 1)”
Company includes this update in their CR revision.

Issue 2: Multi-slot PUCCH
Agreements in the previous meeting [RAN4#91] (R4-1907242):
Agreed simulation assumptions:
	Parameters
	PUCCH Format 1

	BandWidth/SCS
	40 MHz/ 30kHz

	Antenna
	1T8R

	Propagation condition
	TDLC300-100; 

	Carrier frequency (GHz)
	4GHz; 

	(#Bits, #Symbols, #PRBs)
	(2, 14,1)

	initialCyclicShift
	0

	StartingSymbolIndex
	0

	Index of orthogonal sequence (time-domain-OCC)
	0

	Inter/Intra-slot frequency hopping
	Inter-slot frequency hopping Enabled

	
	Intra-slot frequency hopping disabled

	number of slot 
	2

	Test metric
	DTX to Ack probability <1%
	√

	
	Missed Ack probability < 1%
	√ 

	
	NACK2ACK < 0.1%
	√




Open issues:
1: The Antenna configuration:
· Option 1: 1T2R, 1T8R (Samsung, CTC)
· Option 2: 1T2R (Nokia)

Discussion:
Nokia: 1T8R cannot be tested by OTA
CTC: support Option 1.
ZTE: To keep the same number of test, 1T2R for OTA and 1T8R for conducted test. 
Samsung: 1T2R for radiated, and 1T8R for conducted, we have simulation results for 1T8R, no additional efforts for it. But no strong views.
Nokia： Reduce the simulation load. Same views as ZTE.
Ericsson: if BS does not 1T8R, what happened? Option 2 is better.
ZTE: 1T2R is supported, only OTA test is required. In order to test multi-slot PUCCH, either 1T2R or 1T8R should be supported.


Agreements:
Only define multi-slot PUCCH requirements with 1T2R.

Issue 3: Terminology alignment for PUCCH test parameters
Agreements in the previous meeting RAN4#91 (R4-1907239):

The parameters harmonization for PUSCH were reached:
	Notation in TS 38.104/141-1/141-2 for PUSCH

	Current
	Proposed update
	Source

	Maximum number of OFDM symbols for front loaded DMRS
	DM-RS duration = {single-symbol DM-RS}
	TS 38.211 Table 6.4.1.1.3-5

	Number of additional DMRS symbols
	Additional DM-RS position= {pos0, pos1, pos2, pos3}
	TS 38.331 6.3.2

	EPRE ratio of PUSCH to DMRS
	Ratio of PUSCH EPRE to DM-RS EPRE
	TS 38.214 Table 6.2.2-1

	DMRS port
	DMRS port(s)
	TS 38.212 Table 7.3.1.1.2-9

	N_ID
	N_ID^0
	TS 38.211 6.4.1.1.1.1

	Time domain resource
	Time domain resource assignment
	TS 38.214 6.1.2.1

	PUSCH starting symbol index
	Start symbol
	TS 38.214 6.1.2.1

	PUSCH symbol length
	Allocation length
	TS 38.214 6.1.2.1

	Frequency domain resource
	Frequency domain resource assignment
	TS 38.214 6.1.2.2

	DMRS configuration = {1+0, 1+1}
	Additional DM-RS position= {pos0, pos1}
	TS 38.331 6.3.2



Open issues:
How to align the test parameter terminology for PUCCH and PRACH as did for PUSCH?
Align the terminology and Update the related CRs about PUCCH and PRACH.


Discussion:
Huawei:
Table 2.4-1: Test parameter configuration name updates for PUCCH
	Notation in TS 38.104/141-1/141-2 for PUCCH and PRACH

	Current
	Proposed update
	Source

	Modulation
	Modulation order
	TS 38.214 section 5.1.3

	nrofBits or the number of UCI bits
	The number of UCI information bits
	TS 38.213 section 9.2

	nrofPRBs
	the number of PRB
	TS 38.213 section 9.2.1

	startingPRB
	Index of the first PRB prior to frequency hopping
	TS 38.213 section 9.2.1

	intraSlotFrequencyHopping
	Intra-slot frequency hopping
	TS 38.211 section 6.3.2.4.1

	interSlotFrequencyHopping
	Inter-slot frequency hopping
	

	secondHopPRB= The largest PRB index - nrofPRBs
	Index of the first PRB after frequency hopping
	TS 38.213 section 9.2.1

	pucch-GroupHopping
	group hopping
	TS 38.331 section 6.3.2

	hoppingId
	Scrambling ID
	TS 38.331 section 6.3.2

	initialCyclicShift
	Index of the initial cyclic shift
	TS 38.213 section 9.2.1

	startingSymbolIndex
	First symbol
	TS 38.213 Table 9.2.1-1

	nrofSymbols
	Number of symbols
	TS 38.213 Table 9.2.1-1

	Index of orthogonal sequence (time-domain-OCC)
	Index of the orthogonal cover code (timeDomainOCC)
	TS 38.211 section 6.3.2.4.1

	occ-Length
	Length of the orthogonal cover code 
	TS 38.213 section 9.2.1

	occ-Index
	Index of the orthogonal cover code
	TS 38.213 section 9.2.1

	Number of slots
	Number of slots for PUCCH repetition = n2
	TS 38.213 section 9.2.6



No updates are needed for PRACH.
Nokia: we should do the updates. However we have issues proposed by Huawei. Propose the following updates:
	nrofPRBs
	number of PRBs

	startingPRB
	first PRB prior to frequency hopping

	secondHopPRB= The largest PRB index - nrofPRBs
	first PRB after frequency hopping

	pucch-GroupHopping
	group of sequence hopping

	hoppingId
	Hopping ID



Hopping id is the scrambling id for group of sequence hopping. We need to distinguish the scrambling id from DMRS scrambling and data scrambling.

ZTE:
	initialCyclicShift
	initial cyclic shift



Nokia: PUCCH format 2: we need configure the test parameters of NID0 = 0, data scrambling id should also be configured, it affect the performance

Samsung: what is the principle for the test parameter naming for the current proposal, originally is based on TS 38.331.
Nokia: For PUSCH, try to align with RAN1 38.2xx is preferred. Easy understanding for the test parameters.
Samsung： PUCCH all parameters are same. Just want to know the principle for the test parameters naming. General guidance for the naming, currently both RAN1 and RAN2 specs are referred.
Huawei: Firstly we check the test parameters description in RAN1 spec, if no corresponding descriptions and also use RAN2 parameters name, then check RAN2 spec TS 38.331 for the general test parameters naming.

Agreements:	
Double check the proposal for the PUCCH format 2 test parameters configuration of NID0 = 0, data scrambling id.

	Notation in TS 38.104/141-1/141-2 for PUCCH and PRACH

	Current
	Proposed update
	Source

	Modulation
	Modulation order
	TS 38.214 section 5.1.3

	nrofBits or the number of UCI bits
	The number of UCI information bits
	TS 38.213 section 9.2

	nrofPRBs
	Number of PRBs
	TS 38.213 section 9.2.1

	startingPRB
	First PRB prior to frequency hopping
	TS 38.213 section 9.2.1

	intraSlotFrequencyHopping
	Intra-slot frequency hopping
	TS 38.211 section 6.3.2.4.1

	interSlotFrequencyHopping
	Inter-slot frequency hopping
	

	secondHopPRB= The largest PRB index - nrofPRBs
	First PRB after frequency hopping
	TS 38.213 section 9.2.1

	pucch-GroupHopping
	Group of sequence hopping
	TS 38.331 section 6.3.2

	hoppingId
	Hopping ID
	TS 38.331 section 6.3.2

	initialCyclicShift
	Initial cyclic shift
	TS 38.213 section 9.2.1

	startingSymbolIndex
	First symbol
	TS 38.213 Table 9.2.1-1

	nrofSymbols
	Number of symbols
	TS 38.213 Table 9.2.1-1

	Index of orthogonal sequence (time-domain-OCC)
	Index of the orthogonal cover code (timeDomainOCC)
	TS 38.211 section 6.3.2.4.1

	occ-Length
	Length of the orthogonal cover code 
	TS 38.213 section 9.2.1

	occ-Index
	Index of the orthogonal cover code
	TS 38.213 section 9.2.1

	Number of slots
	Number of slots for PUCCH repetition = n2
	TS 38.213 section 9.2.6



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

	
	
	
	



Discussions
Issue 1: Nil
Agreements in the last meeting:	

Open issues:


Discussion:


Agreements:



 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

	R4-1907935
	Draft CR to TS 38.141-1: Further update  of applicability rule for BS conducted demodulation test
	China Telecom
	Addition of the test applicability rule agreed for supported different number of antenna and CA

	R4-1907936
	Draft CR to TS 38.141-2: Further update  of applicability rule for BS radiated demodulation test
	China Telecom
	

	R4-1908887
	Draft CR to TS 38.141-1 Manufacturer declaration for BS demodulation
	Ericsson
	Created for addition of new declaration

	R4-1908888
	Draft CR to TS 38.141-2 Manufacturer declaration for BS demodulation
	Ericsson
	

	R4-1909867
	draftCR: Updates to manufacture's declarations for demodulation requirements in TS 38.141-1
	Huawei, HiSilicon
	Addition of new declaration id for support of UL baseband CA

	R4-1909868
	draftCR: Updates to manufacture's declarations for demodulation requirements in TS 38.141-2
	Huawei, HiSilicon
	



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

	DFT-s-OFDM based PUSCH
	R4-1907937
	Draft CR to TS 38.104: Update of performance requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	
	R4-1907938
	Draft CR to TS 38.141-1: Update of conducted test requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	
	R4-1907939
	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
	R4-1908130
	draftCR for 38.104 on PUSCH requirements with CP-OFDM and FR1
	Nokia, Nokia Shanghai Bell
	

	
	R4-1908131
	draftCR for 38.141-1: Conducted test requirements for CP-OFDM based PUSCH in FR1
	Nokia, Nokia Shanghai Bell
	

	
	R4-1908132
	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
	R4-1908885
	Draft CR to TS 38.104 BS demodulation CP-OFDM PUSCH FR2 requirements
	Ericsson
	

	
	R4-1908886
	Draft CR to TS 38.141-2 BS demodulation CP-OFDM PUSCH FR2 requirements
	Ericsson
	

	PUCCH format 0
	R4-1908882
	Draft CR to TS 38.104 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	
	R4-1908883
	Draft CR to TS 38.141-1 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	
	R4-1908884
	Draft CR to TS 38.141-2 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	PUCCH format 1
	R4-1909521
	Draft CR for 38.141-1 Conducted test requirements for NR PUCCH format 1
	ZTE Wistron Telecom AB
	

	
	R4-1909522
	Draft CR for TS 38.141-2 Radiated test requirements for NR PUCCH format 1
	ZTE Wistron Telecom AB
	

	
	R4-1909523
	Draft CR for 38.104: Performance requirements for NR PUCCH format 1
	ZTE Wistron Telecom AB
	

	
	R4-1908465
	Miscellaneous editorial corrections to TS38.141-2
	Futurewei
	Can be merged into R4-1909522

	PUCCH format 2
	R4-1908109
	Draft CR on NR PUCCH format2 performance requirements for TS 38.104
	Samsung
	

	
	R4-1908110
	Draft CR on NR PUCCH format2 conducted performance requirements for TS 38.141-1
	Samsung
	

	
	R4-1908111
	Draft CR on NR PUCCH format2 radiated performance requirements for TS 38.141-2
	Samsung
	

	PUCCH format 3 and 4
	R4-1909869
	draftCR: Updates to PUCCH formats 3 and 4 performance requirements in TS 38.104
	Huawei, HiSilicon
	

	
	R4-1909870
	draftCR: Updates to PUCCH formats 3 and 4 conducted conformance testing in TS 38.141-1
	Huawei, HiSilicon
	

	
	R4-1909871
	draftCR: Updates to PUCCH format 3 and 4 radiated conformance testing in TS 38.141-2
	Huawei, HiSilicon
	

	PRACH
	R4-1908397
	Draft CR to TS38.104: Updates to NR PRACH performance requirements
	CATT
	

	
	R4-1908398
	Draft CR to TS38.141-1: Updates to NR PRACH performance requirements
	CATT
	

	
	R4-190xxxx
	Draft CR to TS38.141-2: Updates to NR PRACH performance requirements
	CATT
	Original version is R4-1908399 can be withdrawn

	UCI on PUSCH
	R4-1908112
	Draft CR on NR UCI on PUSCH performance requirements for TS 38.104
	Samsung
	

	
	R4-1908113
	Draft CR on NR UCI on PUSCH conducted performance requirements for TS 38.141-1
	Samsung
	

	
	R4-1908114
	Draft CR on NR UCI on PUSCH radiated performance requirements for TS 38.141-2
	Samsung
	

	Multi-slot PUCCH
	R4-1909524
	Draft CR for 38.104: Performance requirements for NR multi-slot PUCCH
	ZTE Wistron Telecom AB
	

	
	R4-1909525
	Draft CR for 38.141-1 Conducted test requirements for NR multi-slot PUCCH format 1
	ZTE Wistron Telecom AB
	

	
	R4-1909526
	Draft CR for TS 38.141-2 Radiated test requirements for NR multi-slot PUCCH
	ZTE Wistron Telecom AB
	




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

	R4-1907932
	Summary of ideal and impairment results for NR BS demodulation requirements
	China Telecom
	

	R4-1907933
	Simulation results for FR2 PUSCH
	China Telecom
	

	R4-1908115
	Updated simulation results for NR BS demodulation performance
	Samsung
	

	R4-1908395
	Simulation results for NR BS demodulation
	CATT
	

	R4-1908880
	BS demodulation simulations results
	Ericsson
	

	R4-1909212
	Simulation results for NR FR1 PUCCH demod perf
	Huawei, Hisilicon
	

	R4-1909213
	Simulation results for NR FR2 PUCCH demod perf
	Huawei, Hisilicon
	



2) UCI on PUSCH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1908116
	Updated simulation results for NR UCI on PUSCH
	Samsung
	

	R4-1908117
	Summary of ideal and impairment results for UCI on PUSCH
	Samsung
	

	R4-1908127
	NR UCI over PUSCH simulation results
	Nokia, Nokia Shanghai Bell
	

	R4-1908881
	BS demodulation simulations results for UCI on PUSCH
	Ericsson
	

	R4-1909527
	Simulation results of UCI multiplexing on NR PUSCH
	ZTE Wistron Telecom AB
	

	R4-1909866
	Simulation results for UCI multiplexing on PUSCH
	Huawei, HiSilicon
	



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

	R4-1908118
	Discussion and simulation results for NR PUCCH with multi-slot
	Samsung
	Includes the related simulation results for multi-slot PUCCH

	R4-1908129
	On multi-slot PUCCH demodulation requirements
	Nokia, Nokia Shanghai Bell
	Includes the related simulation results for multi-slot PUCCH

	R4-1909214
	Simulation results for NR PUCCH multi-slot perf
	Huawei, Hisilicon
	

	R4-1909528
	Simulation results collection of multi-slot PUCCH
	ZTE Wistron Telecom AB
	



Issue 1: Deadline for results submission
Agreements made in last RAN4#91 meeting (R4-1907239):
Deadline for the results submission and square bracket removal
· For MU and TT for OTA test
· Remove the square brackets by October meeting this year (RAN4#92bis).
· 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).

CTC: Only 20 TBD are left in last meeting.
Nokia: PUSCH, 4 additional TBD are added in this meeting due to impairment span is larger than 4dB
Samsung: if many TBD left, Suggest to increase from 2dB to 2.5dB for span
Ericsson/CTC: propose to case by case. And discuss in the next meeting.
All companies that submitted results have no plan to update their results for the next meeting.

Agreement:
The remaining TBDs will be solved in the next meeting.

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

	R4-1907927
	Work plan for NR performance requirement enhancement WI
	China Telecom
	

	R4-1907930
	On PUSCH demodulation requirements
	China Telecom
	Proposal 1: Introduce some 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: Use MCS 13 to replace MCS 16 for FR2 PUSCH 2T2R 16QAM.


	R4-1908058
	Discussion on 30% of maximum throughput for NR PUSCH performance requirements
	Ericsson
	Proposal 1: RAN4 should define NR PUSCH performance requirement at 30% of maximum throughput.
Proposal 2: Limit the test cases to MCS2.


	R4-1908059
	NR BS demod – Additional requirements
	Ericsson
	Proposal: Specify new FR2 PUSCH 2T2R requirements with MCS14.

	R4-1908122
	View on  BS performance requirements for NR performance enhancement
	Samsung Electronics Co., Ltd
	Proposal 1:  30%TP test point requirement is only considered for 1Tx requirements with small RB allocation and lower MCS level with limited test cases.
Proposal 2:  Keep the current test cases of MCS 16 with defined test applicability rule, Lower MCS level, such as MCS 12 or MCS 16 can be considered for FR1 and FR2 with 2Tx2Rx antenna configuration. Typical test scenario with limited test cases should be considered for additional requirement.

	R4-1908135
	On NR Rel-16 performance requirement enhancement
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to only introduce 30%TPUT test point, if a non-negligible set of scenarios is found, where the companies are misaligned, while the same scenario is very well aligned at the 70% TPUT test point.
Proposal 2: RAN4 to consider including PUSCH FR2 2T2R minimum performance requirements with MCS 10 to replace MCS 16.


	R4-1908392
	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 PUSCH with 30% throughput metric in Table A5-1 and Table A5-2 in Annex.


	R4-1908662
	Views on 30% TP test point for BS demodulation
	NTT DOCOMO, INC.
	Observation 1: The existing test coverage is insufficient since HARQ performance cannot be confirmed.
Proposal 1: To identify the required test cases, companies are encouraged to provide simulation results and compare the difference in performance when HARQ is enabled and disabled.


	R4-1909857
	Discussion on Rel-16 BS demodulation performance requirements
	Huawei, HiSilicon
	Proposal 1: The existing test coverage for PUSCH performance requirements are enough, no need to introduce additional PUSCH performances with test metric of 30% TP.
Proposal 2: Choose MCS 12 for FR2 PUSCH with 2T2R performance requirements to replace the existing performance requirements for MCS 16.




Discussions
Issue 0: Work plan
	
	BS demodulation

	
	PUSCH at 30% throughput
	FR2 PUSCH 2T2R 16QAM

	RAN4 #92
(Aug 2019)
	Discussion on the necessity
	Initial link simulation assumptions agreed

	RAN4 #92bis
(Oct 2019)
	· Conclusion on the necessity
· Initial link simulation assumptions agreed, if the necessity is justified
	Link simulation assumptions agreed

	RAN4 #93
(Nov 2019)
	If the necessity is justified,
· Link simulation assumptions agreed
	· Collection of ideal and impairment results
· Draft CRs endorsed

	RAN4 #94
(Feb 2020)
	If the necessity is justified,
· Update link simulation assumptions if needed
· Collection of ideal simulation results
	· Collection of updated ideal and impairment results
· CRs approved

	RAN4 #94bis
(Apr 2020)
	If the necessity is justified,
· Refine link simulation assumptions if needed
· Collection of updated ideal and impairment results
· Draft CRs endorsed
	

	RAN4 #95
(May 2020)
	If the necessity is justified,
· Collection of updated ideal and impairment results
· CRs approved
	



Discussion:
No comments

Agreements:
WP is agreeable from BS side

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, CATT, DCM)
· Option 2: Introduce PUSCH performance tests with 30% throughput only a non-negligible set of scenarios is found, where companies is very aligned at 70% throughput but misaligned at 30% throughput (Nokia)
· Option 2: Not introduce PUSCH performance tests at 30% throughput (Huawei, Nokia)
· Option 3: Introduce PUSCH performance tests at 30% throughput for only one MCS (Ericsson, ZTE, Samsung)


2: If agreed to introduce, the related test parameters:
MCS: 
· Option 1: MCS 2 (China Telecom, Ericsson)
· Option 2: MCS 2 and MCS 16 (CATT)
Antenna: 1 Tx (China Telecom, Samsung, CATT)

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

Discussion:
CTC: compromise Option3?
DCM: at least introduce requirements with MCS2, FFS MCS 16
Ericsson: MCS 2 is reasonable for lower SNR level for 30% TP.
DCM: This is introduced for all modulation scheme in LTE, this is the reason to consider MCS 16.
Nokia: hundreds of new test case requirements will be introduced even for the case of MCS 2 only, no new features will be tested.
CATT: Support MCS 2 and MCS 16. Minimum requirement for LTE, MCS 16 is included. Just want to reuse LTE.
Ericsson: We should do NR.  Concern the huge number of test cases. Careful the combination for the test case.
ZTE; provide specific detailed configurations for the related test cases and decide it.
Samsung: The purpose of 30% TP is reasonable to be tested in MCS2.
DCM: Agree with ZTE. Bring views in the next meeting for MCS16. From the number of test case, LTE has larger number of test case, 
Ericsson: Lower MCS is needed for 30% TP.
Nokia: Even more number, come with more concrete test cases for 30% TP, we can know decide the test case for the new requirements. 
Ericsson: New features of HARQ combing will be tested, should limit the number of test case.
Nokia: Not much HARQ process for existing cases. Those MCS2 cases require up to -5dB SNR that require HARQ combing.
CTC: Consider small number of PRB but not one. Consider both small number of PRB and 30% TP together, maybe the SNR is not issues.
Nokia：Agree with CTC.
Agreements:



Issue 2: FR2 PUSCH 2T2R test with 16QAM
Agreements in the last meeting RAN#82 (RP-191587):	
· Additional BS demodulation requirements
· For FR2 PUSCH 2T2R 16QAM, specify requirements for MCS lower than 16, considering the OTA testability limit, to replace the existing requirements for MCS 16. 

Open issues:
1: MCS for PUSCH 2T2R test with 16QAM
· Option 1: MCS 10 (Nokia)
· Option 1: MCS 12 (Samsung, Huawei, Nokia, ZTE)
· Option 1: MCS 13 (China Telecom, Nokia, Ericsson, ZTE)
· Option 2: MCS 14 (Ericsson, Samsung)



Discussion:
As indicated by China Telecomm (R4-1907930): On top of the ideal result, the impairment margin (impairment result - ideal result) as well as the test tolerance should be taken into account

CTC:
Table 1.	Required SNR at 70% throughput 
(ideal result, without PTRS, 60kHz SCS, 50MHz CBW)
	MCS
	MCS 12
	MCS 13
	MCS 14
	MCS 15
	MCS 16

	DMRS 1+0
	11.26
	13.35
	15.92
	21.18
	-

	DMRS 1+1
	10.05
	11.13
	12.45
	14.21
	15.00



Ericsson:
[image: ]
Figure 1: FR2 PUSCH 200MHz CBW - 120kHz SCS: SNR distribution for different MCS indexes

Huawei:
Initial simulations for MCS 12 and MCS 14 without PT-RS configured for PUSCH with resource mapping Type B for the following cases as shown below:
	BW/SCS
	DMRS
	Alignment results for MCS16
SNR@70% Max TP
	Alignment results for MCS14
SNR@70% Max TP
	Alignment results for MCS12
SNR@70% Max TP

	100MHz/60kHz
	1+0
	NA
	17.08
	11.55

	
	1+1
	15.27
	12.68
	10.18

	100MHz/120kHz
	1+0
	16.11
	12.98
	9.98

	
	1+1
	14.88
	12.29
	9.71



Ericsson: How to understand the replace the existing MCS 16 requirements
CTC: Replace all existing MCS 16 requirements
Nokia: only talk 2 layers.
Agreements:
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

Issue 3: How to handle the FR2 OTA tests with SNR > 20dB
Agreements in last meeting:
RAN#84, new Rel-16 WID RP-191587
· Additional BS demodulation requirements
· For FR2 PUSCH 2T2R 16QAM, specify requirements for MCS lower than 16, considering the OTA testability limit, to replace the existing requirements for MCS 16. 

RAN4#91, R4-1907239
· How to handle the FR2 OTA tests with SNR > 20dB (note: the 20dB threshold is for test requirements in TS 38.141-2)
· Keep the performance requirements in TS 38.104
· For test requirements in TS 38.141-2
· Add a remark in TS 38.141-2 applicable rule stating that FR2 minimum performance requirements, which require a SNR value of >[20]dB in TS 38.141-2 , cannot reliably be tested OTA. Furthermore, capture the SNR values in the corresponding test cases as “n/a”. 
Open issues:
Reach common understanding about the new cases replacement the existing MCS 16 requirements

Discussion:
Remove all related test cases and add new cases with MCS lower than 16 for PUSCH 2T2R


Agreements:
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