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	Reason for change:
	For transmitter tests, the “edges” in generation of TC18 are not clear since the GSM carriers are placed adjacent to each other starting from the high Base Station RF Bandwidth edge.

During RAN4#93 (Reno) meeting, CR to 37.141 (R4-1914277) was agreed that updated sub-cluase 6.5.1.4.2 Procedure to modulation quality test. Changes in R4-1916083 updated references to single RAT test specification without updated steps. However, due to the clash with other CR agreed before (R4-1913770) for last bullet in step 2 of 6.5.1.4.2, references with steps 1 to 2 were not removed. This CR removes for NB-IoT carrier steps in references.

Multi-band operation for CS18 and CS19 has been introduced in Clause 4.8.7 but is missing in Clause 5.3.
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[bookmark: _Toc37181816][bookmark: _Toc37181372][bookmark: _Toc37180928][bookmark: _Toc29765446][bookmark: _Toc21097884][bookmark: _Hlk40436276][bookmark: _Toc37181860][bookmark: _Toc37181416][bookmark: _Toc37180972][bookmark: _Toc29765490][bookmark: _Toc21097928][bookmark: _Toc21097358][bookmark: _Toc29765242]4.8.18.1	TC18 generation
TC18 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Place a GSM carrier at the lower Base Station RF Bandwidth edge. Place a 10 MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. Place the power boosted NB-IoT PRB at the outermost guard-band position eligible for NB-IoT PRB (according to sub-clause 4.5.3) at the upper Base Station RF Bandwidth edge and adjacent to the E-UTRA PRB edge as close as possible (i.e., away from the upper Base Station RF Bandwidth edge). The specified FOffset-RAT shall apply.
-	For transmitter tests, add GSM carriers at the edges using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit, then select as many 10 MHz E-UTRA carriers that the BS supports and that fit in the rest of the Base Station RF Bandwidth. Place the carriers adjacent to each other starting from the high Base Station RF Bandwidth edge. The nominal carrier spacing defined in subclause 4.5.1 shall apply.
-	If 10 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead.
--------------------------------------------------------- NEXT CHANGE ----------------------------------------------------------------
5.3	Multi-band capable Base Stations
Table 5.3-1: Test configurations for Multi-Band capable BS (CS1-CS7 and, CS16 and CS18-CS19)
	BS test case
	Test for Multi-Band capable BS
	Test configuration for MBT

	
	Common antenna connector
	Separate antenna connector
	BC1/BC2
	BC3

	6.2 Base Station output power
	-
	-
	-
	-

	Base Station maximum output power 
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	Additional regional requirement
(only for band 34)
	N/A
	N/A
	N/A
	-

	E-UTRA for DL RS power
	SBT
	SBT
	-
	-

	UTRA FDD primary CPICH power
	SBT
	SBT
	-
	-

	UTRA TDD primary CCPCH power
	SBT
	SBT
	-
	-

	NB-IoT for DL RS power
	SBT
	SBT
	-
	-

	6.3 Output power dynamics
	-
	-
	
	

	E-UTRA
	SBT
	SBT
	-
	-

	UTRA FDD
	SBT
	SBT
	-
	-

	UTRA TDD
	SBT
	SBT
	-
	-

	GSM/EDGE
	SBT
	SBT
	-
	-

	NB-IoT
	SBT
	SBT
	-
	-

	NR
	SBT
	SBT
	-
	-

	6.4 Transmit ON/OFF power
	
	
	-
	-

	Transmitter OFF power
	MBT, SBT7
	MBT, SBT7
	N/A
	TC7a

	Transmitter transient period
	MBT, SBT7
	MBT, SBT7
	N/A
	TC7a

	6.5 Transmitted signal quality
	
	
	
	

	6.5.1 Modulation quality
	
	
	
	

	E-UTRA
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	UTRA FDD
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	UTRA TDD
	SBT, MBT
	SBT, MBT
	N/A
	TC7a

	GSM/EDGE
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	NB-IoT
	N/A (Note 8)
	N/A (Note 8)
	-
	-

	NR
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	6.5.2 Frequency error
	
	
	
	

	E-UTRA
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	UTRA FDD
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	UTRA TDD
	SBT, MBT
	SBT, MBT
	N/A
	TC7a

	GSM/EDGE
	SBT, MBT
	SBT, MBT
	TC7a
	N/A

	NB-IoT
	N/A (Note 8)
	N/A (Note 8)
	-
	-

	NR
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	6.5.3 Time alignment between transmitter branches
	
	
	
	

	E-UTRA
	SBT, MBT1
	SBT, MBT1
	TC7b
	TC7b 

	UTRA FDD
	SBT, MBT1
	SBT, MBT1
	TC7b
	N/A


	UTRA TDD
	SBT
	SBT
	N/A
	-

	NB-IoT
	N/A (Note 8)
	N/A (Note 8)
	-
	-

	NR
	SBT, MBT1
	SBT, MBT1
	TC7b
	TC7b 

	6.6 Unwanted emissions
	
	
	
	

	6.6.1 Transmitter spurious emissions
	
	
	
	

	(Category A)
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	(Category B)
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	Additional requirement for BC2 (Category B)
	SBT, MBT3
	SBT2, MBT2, 3
	TC7b
	N/A


	Protection of the BS receiver of own or different BS
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	Additional spurious emissions requirements
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	Co-location with other Base Stations
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	6.6.2 Operating band unwanted emissions
	
	
	
	

	General requirement for Band Categories 1 and 3
	SBT, MBT
	SBT2, MBT2
	TC7b
	TC7b

	General requirement for Band Category 2
	SBT, MBT
	SBT2, MBT2
	TC7b
	N/A

	GSM/EDGE single-RAT requirement
	SBT, MBT6
	SBT2, MBT2,6
	TC7c
	N/A

	Additional requirements
	SBT, MBT
	SBT2, MBT2
	-
	-

	6.6.3 Occupied bandwidth
	
	
	
	

	Minimum requirement
	SBT
	SBT
	-
	-

	6.6.4 Adjacent Channel Leakage Power Ratio (ACLR)
	
	
	-
	-

	E- UTRA
	SBT, MBT4
	SBT2, MBT2, 4 
	TC7b
	TC7b 

	UTRA FDD
	SBT, MBT4
	SBT2, MBT2, 4
	TC7b
	N/A 

	UTRA TDD
	SBT, MBT4
	SBT2, MBT2, 4
	N/A
	
TC7b

	Cumulative ACLR
	SBT, MBT4
	SBT2
	TC7b
	TC7b 

	NB-IoT
	SBT, MBT4
	SBT2, MBT2, 4
	TC7b
	TC7b

	NR
	SBT, MBT4
	SBT2, MBT2, 4 
	TC7b
	TC7b 

	6.7 Transmitter intermodulation
	
	
	
	

	General requirement
	SBT
	SBT2
	-
	-

	Additional requirement (BC1 and BC2)
	SBT
	SBT2
	-
	N/A

	Additional requirement (BC3)
	SBT
	SBT2
	N/A
	-

	7.2 Reference sensitivity level
	
	
	
	

	E-UTRA
	SBT
	SBT
	-
	-

	UTRA FDD
	SBT
	SBT
	-
	-

	UTRA TDD
	SBT
	SBT
	-
	-

	GSM/EDGE
	SBT
	SBT
	-
	-

	NB-IoT
	SBT
	SBT
	-
	-

	NR
	SBT
	SBT
	-
	-

	7.3 Dynamic range
	
	
	
	

	E-UTRA
	SBT
	SBT
	-
	-

	UTRA FDD
	SBT
	SBT
	-
	-

	UTRA TDD
	SBT
	SBT
	-
	-

	GSM/EDGE
	SBT
	SBT
	-
	-

	NB-IoT
	SBT
	SBT
	-
	-

	NR
	SBT
	SBT
	-
	-

	7.4 In- band selectivity and blocking
	
	
	
	

	General blocking requirement
	MBT, SBT7
	SBT, MBT5
	TC7b
	TC7b

	General narrowband blocking requirement
	MBT, SBT7
	SBT, MBT5
	TC7b
	TC7b 

	Additional narrowband blocking requirement for GSM/EDGE
	SBT
	SBT
	-
	

	GSM/EDGE requirements for AM suppression
	SBT
	SBT
	-
	

	Additional BC3 blocking requirement
	MBT, SBT7
	SBT, MBT5
	N/A
	TC7b

	7.5 Out-of-band blocking
	
	
	
	

	General requirement
	MBT, SBT7
	SBT, MBT5
	TC7b
	TC7b

	Co-location requirement
	MBT, SBT7
	SBT, MBT5
	TC7b
	TC7b

	7.6 Receiver spurious emissions
	
	
	
	

	General requirement
	SBT, MBT
	SBT2 MBT2
	TC7b
	TC7b

	Additional requirement for BC2 (Category B)
	SBT, MBT3
	SBT2, MBT2, 3
	TC7b
	N/A


	7.7 Receiver intermodulation
	
	
	
	

	General intermodulation requirement
	MBT, SBT7
	SBT, MBT5
	TC7b
	TC7b

	General narrowband intermodulation requirement
	MBT, SBT7
	SBT, MBT5
	TC7b
	TC7b

	Additional narrowband intermodulation requirement for GSM/EDGE
	SBT
	SBT
	-
	N/A

	7.8 In-channel selectivity
	
	
	
	

	E-UTRA requirement
	SBT
	SBT
	-
	-

	NB-IoT
	SBT
	SBT
	-
	-

	NR
	SBT
	SBT
	-
	-

	NOTE 1:	MBT is only applicable when DB-DC-HSDPA / inter-band CA is supported.
NOTE 2:	Single-band requirement apply to each antenna connector for both multi-band operation test and single-band operation test. For single-band operation test, other antenna connector(s) is (are) terminated.
NOTE 3:	For multi-band operation, this additional requirement for BC2 is applicable only when all supported operating bands belong to BC2 and GSM/EDGE is configured in all operating bands.
NOTE 4:	For ACLR, MBT shall be applied for the Inter RF Bandwidth gap only. In case of a BS capable of CS4, CS5, CS6, CS7 or CS187, the referenced test configuration shall be the corresponding one for CS1, CS2, CS3 or CS163 respectively, i.e. without GSM/EDGE carriers.
NOTE 5:	MBT is only applied for multi-band receiver.
NOTE 6:	MBT is only applicable for multi-band BS supporting CS4, CS5 or CS6 in at least one band.
NOTE 7:	SBT is only applicable if different Capability Sets are declared for single-band and multi-band operation.
NOTE 8:	There is no specific test with NB-IoT for those requirements, tests could be performed using E-UTRA signal only, without NB-IoT.



--------------------------------------------------------- NEXT CHANGE ----------------------------------------------------------------
6.5	Transmitted signal quality
[bookmark: _Toc21097359][bookmark: _Toc29765243]6.5.1	Modulation quality
[bookmark: _Toc21097360][bookmark: _Toc29765244]6.5.1.1	Definition and applicability
Modulation quality is defined by the difference between the measured carrier signal and a reference signal. Modulation quality can e.g. be expressed as Error Vector Magnitude (EVM), Peak Code Domain Error (PCDE) or Relative Code Domain Error (RCDE).
[bookmark: _Toc21097361][bookmark: _Toc29765245]6.5.1.2	Minimum Requirement
The minimum requirement is in TS 37.104 [2] subclause 6.5.1.
[bookmark: _Toc21097362][bookmark: _Toc29765246]6.5.1.3		Test purpose	
The test purpose is to verify that modulation quality is within the limit specified by the minimum requirement.
[bookmark: _Toc21097363][bookmark: _Toc29765247]6.5.1.4	Method of test
[bookmark: _Toc21097364][bookmark: _Toc29765248]6.5.1.4.1	Initial conditions
Test environment: 	normal; see Annex B.2.
Base Station RF Bandwidth position to be tested: 	BRFBW, MRFBW and TRFBW single-band operation, see subclause 4.9.1 single-band operation.
1)	Connect measurement device to the base station antenna connector as shown in Annex D.1.1.
[bookmark: _Toc21097365][bookmark: _Toc29765249]6.5.1.4.2	Procedure
1)	Set the BS to transmit according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.9.2.
2)	Perform the modulation quality measurement on each carrier as outlined in respective measurement procedures in RAT-specific specifications, with the test configurations, test models or corresponding set of physical channels as defined in step 1: 
-	For EVM measurement on a NR carrier, see TS 38.141-1 [26] subclause 6.5.3.4.2.
-	For EVM measurement on an E-UTRA carrier, see TS 36.141 [9] subclause 6.5.2.4.2.
-	For EVM measurement on a UTRA FDD carrier, see TS 25.141 [10] subclause 6.7.1.4.2. 
-	For PCDE measurement on a UTRA FDD carrier, see TS 25.141 [10] subclause 6.7.2.4.2. 
-	For RCDE measurement on a UTRA FDD carrier, see TS 25.141 [10] subclause 6.7.4.4.2.
-	For EVM measurement on a UTRA TDD carrier, see TS 25.142 [12] subclause 6.8.1.4.2.2. 
-	For PCDE measurement on a UTRA TDD carrier, see TS 25.142 [12] subclause 6.8.2.4.1.2. 
-	For RCDE measurement on a UTRA TDD carrier, see TS 25.142 [12] subclause 6.8.3.4.1.1. 
-	For EVM measurement on a GSM/EDGE carrier, see TS 51.021 [11] subclause 6.2.2.
- 	For EVM measurement on an NB-IoT carrier, see TS 36.141 [9] subclause 6.5.2.4.2 step 1 to 2.
In addition, for a multi-band capable BS, the following step shall apply:
3)	For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate antenna connector, the antenna connector not being under test in case of SBT or MBT shall be terminated.

