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1   Background
During RAN4#91 meeting, WF [1] about NR BS demodulation performance general part was approved, but still some open issues are left, further investigation and confirmation are needed.
In this contribution, we share our views on those open issues.

2   Discussion

2.1   Declaration of support of UL CA
For the first issues:
	· 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


	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.1
BS requirements set
Declaration of one of the NR base station requirement’s set as defined for BS type 1-C, or BS type 1-H.
x

x

D.2

BS class
BS class of the BS, declared as Wide Area BS, Medium Range BS, or Local Area BS.
x
x
<Other Items Skipped>
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

D.100

PUSCH mapping type

Declaration of the supported PUSCH mapping type as specified in TS 38.211 [17], i.e., type A, type B or both.

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.1
Coordinate system reference point

Location of coordinated system reference point in reference to an identifiable physical feature of the BS enclosure.
x
x
x

D.2
Coordinate system orientation

Orientation of the coordinate system in reference to an identifiable physical feature of the BS enclosure.
x

x

x

<Other Items Skipped>
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
D.100
PUSCH mapping type

Declaration of the supported PUSCH mapping type for FR1 as specified in TS 38.211 [20], i.e., type A, type B or both.
c

x
n/a



From the existing RF declarations of D.38/39/40 in TS 38.141-1 and D.60/1/2 in TS 38.141-2 shown above, we can know they are used to declare the supported band combinations for different carrier aggregation types. BS demodulation requirements are defined by band or band combination agnostic manner, BS does not need to declare the specific supported band or band combinations for the demodulation performance tests, general declaration per SCS is enough considering the agreement that mixed SCS CA combination is not to be tested for within a frequency range.

Observation: The existing RF declarations of D.38/39/40 in TS 38.141-1 and D.60/61/62 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


2.2   Notes for OTA AWGN power level setting
	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.

	


During last RAN4#91 meeting, agreement about the AWGN power level for OTA test was reached as following:

	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]


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
Some company thinks those information exists in the same specification as NR BS demodulation requirements, no further clarification is needed, but from our point of view, the additional notes will facilitate people to quickly get section for the specific parameters’ meaning and values, and give people clear background information for the AWGN power level derivation.
As per TS 38.141-2 section 7.1:

· For FR1 requirements to be met over OTA REFSENS RoAoAo absolute requirements values are offset by the following term:

· ΔOTAREFSENS = 44.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) (dB) for the reference direction.
Note:

BeWθ,REFSENS
The beamwidth equivalent to the OTA REFSENS RoAoA in the θ-axis in degrees, applicable for FR1 only
BeWφ,REFSENS
The beamwidth equivalent to the OTA REFSENS RoAoA in the φ-axis in degrees, applicable for FR1 only
For FR2 requirements to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:


ΔFR2_REFSENS = -3 dB for the reference direction

Considering those background information to derive the AWGN power level setting, we do think that it is useful to add related editor notes.
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.
2.3   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


As per the manufacturer declarations definition in 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


RAN4 agreed to set the AWGN power level for BS type 1-O OTA test: the AWGN power level for FR1 conducted test - ΔOTAREFSENS dBm, it means it is based on the OTA REFSENS RoAoAo absolute requirements, the corresponding performance test should be tested in OTA REFSENS receiver target reference direction, i.e. Option 2.
Proposal 3: Set the direction to be tested for BS type 1-O OTA test: OTA REFSENS receiver target reference direction (D.54).
2.4   Parameters Harmonization
During RAN4#91 meeting, the parameters harmonization for PUSCH were reached [2] as following:

	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


Following the same logic, we did the checking for PUCCH and PRACH related test parameters as shown below:
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


The big difference of test parameters naming between PUSCH and PUCCH is: the higher layer configured test parameters name given by TS 38.331 is used for PUCCH, while PUSCH uses the parameter descriptions used by TS 38.211/214/331. To align with PUSCH, we give the above test parameters name updates for PUCCH.
Proposal 4: Update the test parameter’s configurations for PUCCH as suggested in Table 2.4-1 shown in Table 2.4-1.
3   Proposals
In this contribution, we share our views on those left open issues for NR Rel-15 BS demodulation requirements, and give our observation and proposals: 

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.
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