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1. Introduction
In the last meeting, the following remaining issues related to the general aspects of BS demodulation were captured in WF [1]. In this contribution, we discuss on these open issues and provide our views.
	RAN4 #91 [1]
Test Applicability for CA 
· 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
AWGN power level setting for OTA
· 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.
AWGN power level setting for OTA
· 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



2.	Discussion
2.1.	Test applicability for CA
For NR performance, test applicability for CA was agreed, however it is not concluded yet how to declare the supported CA at BBU. In this section, we provide the solution on this issue.
The existing manufacture’s declarations related CA are copied and pasted below. According to the description of D38/39/40 in TS 38.141-1, BS vendors declare the supported operating band per multi-band connector(s). On the other hand, the description of D60/61/62 in TS 38.141-2 intend to declare supported operating band for CA per operating band with CA support. Although the descriptions of D60/61/62 do not mention whether declared per transceiver array boundary connector (TAB) / Radiated Interface Boundary (RIB) or not, it implies to declare per TAB or RIB since D60/61/62 in TS 38.141-2 are equivalent to D38/39/40 in TS 38.141-1.
Observation 1: In the existing declarations, BS vendors declare supported operating bands per RF reference point (i.e., AC, TAB or RIB).
	Table 4.6-1, TS 38.141-1
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H

	D.27
	Operating band combination support
	List of operating bands combinations supported by single-band connector(s) and/or multi-band connector(s) of the BS. Declared per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	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, TS 38.141-2 [3]
	Declaration identifier

	Declaration
	Description
	Applicability
(Note 1)

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

	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

	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





Figure 1 shows an example for connections of RREs (BS type 1-C) and BBU and Table 1 shows examples of CA support. As shown in case 1-1 to 3-2 in Table 1, even if the AC supports only single carrier (i.e., no CA support), the BBU may support CA. From this example, it is clear that existing declarations do not indicate BBU CA capability.
Observation 2: The existing declarations related CA support do not indicate BBU’s CA support.

Figure 1: Example of BBU/RF connection

Table 1: Example of BBU/RF CA support
	Case
	BBU CA support
	RF CA support

	
	
	BS type 1-C #0
	BS type 1-C #1

	
	
	AC #0
	AC #1
	AC #0
	AC #1

	1-1
	Intra-band contiguous CA support 
Band A CC#0 
+ 
Band A CC#1
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
e.g., Band A CC#0
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
e.g., Band A CC#0
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
e.g., Band A CC#1
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
e.g., Band A CC#1

	1-2
	Intra-band contiguous CA support 
e.g., 
Band A CC#0 
+ 
Band A CC#1
	D.16: Single carriers
D.38: No support
D.39: No support
D.40: No support
e.g., Band A CC#0
	D.16: Single carriers
D.38: No support
D.39: No support
D.40: No support
e.g., Band A CC#1
	
	

	2-1
	Intra-band non-contiguous CA support 
e.g., 
Band A CC#0 
+ 
Band A CC#1
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
e.g., Band A CC#0
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
e.g., Band A CC#0
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
Band A CC#1
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
Band A CC#1

	2-2
	Intra-bnad non-contiguous CA support 
e.g., 
Band A CC#0 
+ 
Band A CC#1
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
e.g., Band A CC#0
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
e.g., Band A CC#1
	
	

	3-1
	Inter-band CA support 
e.g., 
Band A CC#0 
+ 
Band B CC#0
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
e.g., Band A CC#0
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
e.g., Band A CC#0
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
e.g., Band B CC#0
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
e.g., Band B CC#0

	3-2
	Inter-band CA support 
Band A CC#0 
+ 
Band B CC#0
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
e.g., Band A CC#0
	D.16: Single carrier
D.38: No support
D.39: No support
D.40: No support
e.g., Band B CC#0
	
	



From the above observations, the existing manufacture’s declarations related to CA do not used for performance part since which show whether AC, TAB or RIB support CA or not. Therefore, new declarations indicating BBU’s CA support should be added to the tables for manufacture’s declaration with the numbering D.1xx in TS 38.141-1/141-2. 
In addition, for performance test, it was agreed to test under the following conditions:
	· 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.



Therefore, new declarations should indicates combinations of the highest SCS supported by each FR and the CC with the highest aggregate bandwidth.
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



2.2.	AWGN power level setting for OTA
For ΔOTAREFSENS, the definition is shown in 7.1, TS 38.141-2.  The value of ΔOTAREFSENS is not declared directly, and it is calculated by BeWθ,REFSENS and BeWφ,REFSENS which are the beam width equivalent to the OTA REFSENS RoAoA. In addition, other requirements where ΔOTAREFSENS is used, such as OTA REFSENS, have no note regarding this declaration. Therefore, the editor’s note for ΔOTAREFSENS is not necessary. 
Proposal 2: Do not add editor’s notes for ΔOTAREFSENS.
	7.1, TS 38.141-2
For FR1 requirements which are to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:
	ΔOTAREFSENS = 44.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) (dB) for the reference direction.
And
	ΔOTAREFSENS = 41.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) (dB) for all other directions.



For ΔFR2_REFSENS, in the RF Rx requirements, it is kept in the equation for wanted and interferer signal level. For example, in ACS, the direction to be test is defined as OTA REFSENS receiver target reference direction (D.54) but ΔFR2_REFSENS is kept in the requirement table as below. 
	7.5.1 OTA adjacent channel selectivity, TS 38.141-2
7.5.1.4.1	Initial conditions
Directions to be tested:
-	For BS type 1-O, receiver target reference direction (D.31),
[bookmark: _Toc13082146]-	For BS type 2-O, OTA REFSENS receiver target reference direction (D.54).
7.5.1.5.3	Test requirements for BS type 2-O
Table 7.5.1.5.3-1: OTA ACS requirement for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	
	24.24 GHz < f ≤ 33.4 GHz
	37 GHz < f ≤ 52.6 GHz
	

	50, 100, 200, 400
	EISREFSENS + 6 dB (Note 3)
	EISREFSENS + 6 dB (Note 3)

	EISREFSENS_50M + 27.7 + ΔFR2_REFSENS (Note 1)
EISREFSENS_50M + 26.7 + ΔFR2_REFSENS (Note 2)

	NOTE 1:	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz.
NOTE 2:	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz.
NOTE 3:	EISREFSENS is specified in TS 38.104 [2], subclause 10.3.3.






The same approach can be used for performance parts. Therefore, the following correction should be done.
Proposal 3: Correct the equation of AWGN power level as shown in Table 2.
Table 2: AWGN power level at the BS input
	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]



For EISREFSENS_50M, it is declared in D.28. We have no strong opinion whether to add the note or not since it is clearly defined that EISREFSENS_50M is a declared value.
2.3.	Direction to be tested
In the current specification, the direction to be tested for performance requirements is defined as receiver target reference direction for FR1 and OTA REFSENS receiver target reference direction for FR2.
	Direction to be tested:
-	For BS type 1-O, receiver target reference direction (see D.31 in table 4.6-1).
-	For BS type 2-O, OTA REFSENS receiver target reference direction (see D.54 in table 4.6-1).



The receiver target reference direction is used for minimum EIS which is applicable to the sensitivity RoAoA in the OSDD. In the OTA sensitivity tests, the same EIS level is applicable to all test directions including receiver target reference direction (D.31) and conformance test directions (D.33). On the other hand, the OTA REFSENS receiver target reference direction is used for OTA REFSENS which is applicable OTA REFSENS RoAoA. 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), taking into account 3dB off-peak difference. Basically, AWGN should be decided based on REFSENS level, so the direction to be tested should be the same as the test direction for OTA REFSENS.
In addition, current AWGN level is decided based on REFSENS level, and the ΔOTAREFSENS and EISREFSENS_50M are used for FR1 and FR2, respectively, as shown in Table 8.2.1.4.2-2 in TS 38.141-2.
Therefore, OTA REFSENS receiver target reference direction is suitable for the direction to be tested for both FR1 and FR2
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).
	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]






3.	Conclusion
In this contribution, we discussed remaining issues on general aspects and provide the following observations and proposals.
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).
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