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1	Introduction
In this contribution we provide TP to TS 38.141-1 v1.0.0 [1], clarification on the smallest supported subcarrier spacing and the narrowest supported BS channel bandwidth is introduced in multiple sub-clauses, in order to avoid FR1 vs FR2 confusions, as the BS under test might support various combination of the FR1 and FR2 operating bands. 
2	Discussion
The following modifications were introduced in the attached TP: 
· 4.7.2, 4.7.4, 4.8.2: clarification on the smallest supported subcarrier spacing and the narrowest supported BS channel bandwidth, to be applicable per FR1 or per FR2, with the reference to the related declaration. FR1 supports 15 kHz, 30 kHz and 60 kHz SCS, while FR2 supports 60 kHz and 120 kHz SCS. SCS support is operating band specific. It might not be clear in the corrected sub-clauses, which SCS (i.e. FR1 vs. FR2) shall be considered. 
· Editorial corrections. 
3	Conclusions
The following proposal is formulated:
Proposal 1: agree on the attached TP to TS 38.141-1, on clarification on the smallest supported subcarrier spacing and the narrowest supported BS channel bandwidth.
4	References
[1] 		RP-181663	3GPP TS 38.141-1 v 1.0.0


TP to TS 38.141-2, v1.0.0
------------------------------ Modified section ------------------------------
[bookmark: _Toc523481245]4.7.3	Applicability of test configurations for single-band RIB
The applicable test configurations are specified in the tables below for each the supported RF configuration, which shall be declared according to subclause 4.6. The generation and power allocation for each test configuration is defined in subclause 4.8. This subclause contains the test configurations for single-band RIB.
For a NR BS declared to be capable of single carrier operation only, a single carrier (SC) shall be used for testing.
For a single-band RIB declared to support multi-carrier and/or CA operation in contiguous spectrum operation, the test configurations in the second column of table 4.7.3-1 shall be used for testing.
For a single-band RIB declared to support multi-carrier and/or CA operation in contiguous and non-contiguous spectrum and where the parameters in the manufacturer's declaration according to subclause 4.6 are identical for contiguous (C) and non-contiguous (NC) spectrum operation, the test configurations in the third column of table 4.7.3-1 shall be used for testing.
For a single-band RIB declared to support multi-carrier and/or CA in contiguous and non-contiguous spectrum and where the parameters in the manufacture's declaration according to subclause 4.6 are not identical for contiguous and non-contiguous spectrum operation, the test configurations in the fourth column of table 4.7.3-1 shall be used for testing. 
Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest supported BS Cchannel Bandwidth bandwidth  withand the smallest supported sub-carrier spacing declared per operating band (D.xx).
Table 4.7.3-1: Test configurations for a single-band RIB
	BS test case
	Contiguous spectrum capable BS
	C and NC capable BS with identical parameters
	C and NC capable BS with different parameters

	 Radiated transmit power
	NRTC1
	NRTC1
	NRTC1, NRTC3

	OTA base station maximum output power
	NRTC1
	NRTC1
	NRTC1, NRTC3

	OTA RE Power control dynamic range
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	OTA total power dynamic range
	SC
	SC
	SC

	OTA transmit ON/OFF power (only applied for NR TDD BS)
	NRTC1
	NRTC1
	NRTC1, NRTC3

	OTA frequency error
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	OTA error Vector Magnitude
	NRTC1
	NRTC1
	NRTC1, NRTC3

	OTA time alignment error
	NRTC1
	NRTC1
	NRTC1, NRTC3

	OTA Occupied bandwidth
	SC, NRTC2 (Note 1)
	SC, NRTC2 (Note 1)
	SC, NRTC2 (Note 1)

	OTA ACLR
	NRTC1
	NRTC1,NRTC3
	NRTC1, NRTC3

	OTA CACLR 
	-
	NRTC3
	NRTC3

	OTA operating band unwanted emissions
	NRTC1, SC (Note 2)
	NRTC1, NRTC3, SC (Note 2)
	NRTC1, NRTC3, SC (Note 2)

	OTA transmitter spurious emissions
	NRTC1
	 NRTC3
	NRTC1, NRTC3

	OTA transmitter intermodulation
	NRTC1
	NRTC1, NRTC3
	NRTC1, NRTC3

	OTA sensitivity
	SC
	SC
	SC

	OTA reference sensitivity level
	SC
	SC
	SC

	OTA dynamic range
	SC
	SC
	SC

	OTA adjacent channel selectivity
	NRTC1
	NRTC3
	NRTC1, NRTC3

	In-band blocking
	NRTC1
	NRTC3
	NRTC1, NRTC3

	OTA out-of-band blocking
	NRTC1
	NRTC3
	NRTC1, NRTC3

	OTA receiver spurious emissions
	NRTC1
	NRTC3
	NRTC1, NRTC3

	OTA receiver intermodulation
	NRTC1
	NRTC3
	NRTC1, NRTC3

	OTA in-channel selectivity
	SC
	SC
	SC

	Note 1:	NRTC2 is only applicable when contiguous CA is supported.
Note 2: 	OBUE SC shall be tested using the widest supported Channel Bandwidth and the highest supported sub-carrier spacing.


[bookmark: _Toc523481246]4.7.4	Applicability of test configurations for multi-band RIB
For a multi-band RIB, the test configuration in table 4.7.4-1 shall be used for testing.
Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest supported BS cChannel bBandwidth with and the smallest supported sub-carrier spacing declared per operating band (D.xx).
------------------------------ Next modified section ------------------------------


[bookmark: _Toc510722699][bookmark: _Toc506487924][bookmark: _Toc494455093][bookmark: _Toc523481249]4.8.2	Test signal configurations
[bookmark: _Toc523481250]4.8.2.1	Test signal used to build Test Configurations
The signal’s BS cChannel bBandwidth and Ssubcarrier spacing used to build NR Test Configurations shall be selected according to tables 4.8.2-1 and 4.8.2-2.
[bookmark: _Ref516750404]Table 4.8.2-1: Signal to be used to build NR TCs for BS type 1-H and BS type 1-O
	Operating band characteristics
	FDL_high – FDL_low < 100 MHz
	FDL_high – FDL_low ≥ 100 MHz

	TC signal characteristics
	BWchannel
	5 MHz (Note)
	20 MHz (Note)

	
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.xx)

	Note: If this BS channel bandwidth is not supported, the narrowest supported BS channel bandwidth declared per operating band (D.xx) shall be used.



Table 4.8.2-2: Signal to be used to build NR TCs for BS type 2-O
	Operating band characteristics
	FDL_high – FDL_low ≤< 3250 MHz

	TC signal characteristics
	BWchannel
	100 MHz (Note 1, Note 2)

	
	Subcarrier spacing
	Smallest supported subcarrier spacing (D.xx)

	Note 1: BS vendor can decide to test with 50 MHz BS channel bandwidth and smallest supported SCS declared per operating band (D.xx) instead of 100 MHz BS channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 50 MHz. 
Note 2: If this BS channel bandwidth is not supported, the narrowest supported BS channel bandwidth declared per operating band (D.xx) shall be used.



------------------------------ Next modified section ------------------------------
[bookmark: _Toc503972139][bookmark: _Toc523481254]4.8.2.3	NRTC2: Contiguous CA occupied bandwidth
NRTC2 in this subclause is used to test CA occupied bandwidth.
[bookmark: _Toc503972140][bookmark: _Toc523481255]4.8.2.3.1	NRTC2 generation
NRTC2 shall be constructed on a per band basis using the following method:
[bookmark: OLE_LINK18]-	All component carrier combinations supported by the beam, which have different sum of channel bandwidths of component carrier, shall be tested. For all component carrier combinations which have the same sum of channel bandwidths of component carriers, only one of the component carrier combinations shall be tested.
-	Of all component carrier combinations which have same sum of channel bandwidths of component carrier, select those with the narrowest carrier with the smallest supported subcarrier spacing declared per operating band (D.xx) at the lower bBase sStation RF bBandwidth edge.
-	Of the combinations selected in the previous step, select one with the narrowest carrier with the smallest supported subcarrier spacing declared per operating band (D.xx) at the upper bBase sStation RF bBandwidth edge.
-	If there are multiple combinations fulfilling previous steps, select the one with the smallest number of component carrier.
-	If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing declared per operating band (D.xx) being adjacent to the lowest carrier.
-	If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing declared per operating band (D.xx) being adjacent to the highest carrier.
-	If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing declared per operating band (D.xx) being adjacent to the carrier which has been selected in the previous step.
-	If there are multiple combinations fulfilling previous steps, repeat the previous step until there is only one combination left.
-	The nominal channel spacing defined in TS 38.104 [2] subclause 5.4.1 shall apply.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc503972149][bookmark: _Toc523481263]4.8.2.6	NRTC5: Multi-band test configuration with high PSD per carrier
The purpose of NRTC5 is to test multi-band operation aspects considering higher PSD cases with reduced number of carriers and non-contiguous operation (if supported) in multi-band mode.
[bookmark: _Toc503972150][bookmark: _Toc523481264]4.8.2.6.1	NRTC5 generation
NRTC5 is based on re-using the existing test configuration applicable for operating bands using multi-band transceiver units and hence have declared multi-band dependencies (Dx.x). It is constructed using the following method:
-	The Base Station RF Bandwidth of each supported operating band shall be the declared maximum radiated Base Station RF Bandwidth (Dx.x).
-	The allocated Radio Bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (Dx.x).
-	The maximum number of carriers is limited to two per band.  Carriers shall be selected according to 4.8.2.1 and shall be placed at the outermost edges of the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (Dx.x).
-	Each concerned band shall be considered as an independent band and the carrier placement in each band shall be according to NRTC3, where the declared parameters for multi-band operation shall apply. Narrowest supported NR BS channel bandwidth and with the smallest subcarrier spacing declared per operating band shall be used in the test configuration.
- 	If an operating band with multi-band dependencies supports three carriers only, two carriers shall be placed in one band according to the relevant test configuration while the remaining carrier shall be placed at the edge of the maximum Radio Bandwidth in the other band.
-	If the sum of the base Station RF bandwidths of each of the supported operating bands is greater than the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (Dx.x) for the declared multi-band dependencies (Dx.x) then repeat the steps above for test configurations where the Base Station RF Bandwidth of one of the operating band shall be reduced so that the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (Dx.x) is not exceeded and vice versa.

------------------------------ End of modified section ------------------------------

