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--------- start of changes -------
[bookmark: _Toc21097177][bookmark: _Toc29765061][bookmark: _Toc37180526]4.8	MSR test configurations
The test configurations shall be constructed using the methods defined below subject to the parameters declared by the manufacturer as listed in subclause 4.7.
For test contiguous operation configurations used in receiver tests only the outermost carriers need to be generated by the test equipment. For non-contiguous operation test configurations used in receiver tests, outermost carriers for each sub-block need to be generated by the test equipment.
The applicable test models for generation of the carrier transmit test signal are defined in subclause 4.9.2.
NOTE:	IfIn case carriers are shifted to align with the channel raster, then Foffset, RAT amay be different from the values s defined in clauses 4.4.1 and 4.4.2 may be different.
[bookmark: _Toc21097178][bookmark: _Toc29765062][bookmark: _Toc37180527]4.8.1	TC1: UTRA multicarrier operation
The purpose of TC1 is to test UTRA multi-carrier aspects.
[bookmark: _Toc21097801][bookmark: _Toc29765363][bookmark: _Toc37180845][bookmark: _Toc37181289][bookmark: _Toc37181733]4.8.1.1	TC1a generation
TC1a is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Place two UTRA FDD carriers adjacent to the upper and lower Base Station RF Bandwidth edges. The specified Foffset, RAT FOffset-RAT shall apply.
-	For transmitter tests, alternately place a UTRA FDD carrier adjacent to the already placed carriers at the lower and upper Base Station RF Bandwidth edges until there is no more space to fit a carrier or the BS does not support more carriers. The nominal carrier spacing defined in subclause 4.5.1 shall apply.
-	The carrier(s) may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster.
[bookmark: _Toc21097802][bookmark: _Toc29765364][bookmark: _Toc37180846][bookmark: _Toc37181290][bookmark: _Toc37181734]4.8.1.2	TC1b generation
TC1b is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Place two UTRA TDD carriers adjacent to the upper and lower Base Station RF Bandwidth edges. The specified Foffset, RAT FOffset-RAT shall apply.
-	For transmitter tests, alternately place a UTRA TDD carrier adjacent to the already placed carriers at the lower and upper Base Station RF Bandwidth edges until there is no more space to fit a carrier or the BS does not support more carriers. The nominal carrier spacing defined in subclause 4.5.1 shall apply.
[bookmark: _Toc21097803][bookmark: _Toc29765365][bookmark: _Toc37180847][bookmark: _Toc37181291][bookmark: _Toc37181735]4.8.1.3	TC1 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated RAT output power for UTRA according to the manufacturer’s declaration in subclause 4.7.2 c).
[bookmark: _Toc21097804][bookmark: _Toc29765366][bookmark: _Toc37180848][bookmark: _Toc37181292][bookmark: _Toc37181736]4.8.1a	NTC1: UTRA multicarrier non-contiguous operation
The purpose of NTC1 is to test UTRA multicarrier non-contiguous aspects.
[bookmark: _Toc21097805][bookmark: _Toc29765367][bookmark: _Toc37180849][bookmark: _Toc37181293][bookmark: _Toc37181737]4.8.1a.1	NTC1a generation
The purpose of NTC1a is to test UTRA multicarrier non-contiguous aspects. NTC1a is constructed using the following method: 
-	The Base Station RF Bandwidth shall be the maximum Base Station RF Bandwidth for non-contiguous operation. The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum Base Station RF Bandwidth.
-	For transmitter tests, place one UTRA carrier adjacent to the upper Base Station RF Bandwidth edge and one UTRA carrier adjacent to the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	For receiver tests, place one UTRA carrier adjacent to the upper Base Station RF Bandwidth edge and one UTRA carrier adjacent to the lower Base Station RF Bandwidth edge.
-	For single-band operation receiver tests, if the maximum Base Station RF Bandwidth is at least 35 MHz and the BS supports at least 4 UTRA FDD carriers, place a UTRA FDD carrier adjacent to each already placed carrier for each sub-block. The nominal carrier spacing defined in subclause 4.5.1 shall apply.
-	The sub-block edges adjacent to the sub-block gap shall be determined using the specified Foffset, RATFOffset-RAT for the carrier adjacent to the sub-block gap.
-	The UTRA FDD carrier in the lower sub-block may be shifted maximum100 kHz towards lower frequencies and the UTRA FDD carrier in the upper sub-block may be shifted maximum100 kHz towards higher frequencies to align with the channel raster.
[bookmark: _Toc21097806][bookmark: _Toc29765368][bookmark: _Toc37180850][bookmark: _Toc37181294][bookmark: _Toc37181738]4.8.1a.2	NTC1 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated RAT output power according to the manufacturer’s declaration in subclause 4.7.2 c).
[bookmark: _Toc21097807][bookmark: _Toc29765369][bookmark: _Toc37180851][bookmark: _Toc37181295][bookmark: _Toc37181739]4.8.2	TC2: E-UTRA multicarrier operation
The purpose of the TC2 is to test E-UTRA multi-carrier aspects.
[bookmark: _Toc21097808][bookmark: _Toc29765370][bookmark: _Toc37180852][bookmark: _Toc37181296][bookmark: _Toc37181740]4.8.2.1	TC2 generation
TC2 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Select the narrowest supported E-UTRA carrier and place it adjacent to the lower Base Station RF Bandwidth edge. Place a 5 MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply. 
-	For transmitter tests, select as many 5 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 shall apply. The specified Foffset, RATFOffset-RAT shall apply.
-	If 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead.
[bookmark: _Toc21097809][bookmark: _Toc29765371][bookmark: _Toc37180853][bookmark: _Toc37181297][bookmark: _Toc37181741]4.8.2.2	TC2 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated RAT output power for E-UTRA according to the manufacturer’s declaration in sub clause 4.7.2 d).
[bookmark: _Toc21097810][bookmark: _Toc29765372][bookmark: _Toc37180854][bookmark: _Toc37181298][bookmark: _Toc37181742]4.8.2a	NTC2: E-UTRA multicarrier non-contiguous operation
The purpose of NTC2 is to test E-UTRA multicarrier non-contiguous aspects.
[bookmark: _Toc21097811][bookmark: _Toc29765373][bookmark: _Toc37180855][bookmark: _Toc37181299][bookmark: _Toc37181743]4.8.2a.1	NTC2 generation
The purpose of NTC2 is to test E-UTRA multicarrier non-contiguous aspects. NTC2 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the maximum Base Station RF Bandwidth for non-contiguous operation. The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum Base Station RF Bandwidth.
-	For transmitter tests, place a 5MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge and a 5MHz E-UTRA carrier adjacent to the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead.
-	For receiver tests, place a 5MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge and a 5MHz E-UTRA carrier adjacent to the lower Base Station RF Bandwidth edge. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead.
-	For single-band operation receiver tests, if the remaining gap is at least 15 MHz plus two times the channel BW used in the previous step and the BS supports at least 4 E-UTRA carriers, place a E-UTRA carrier of this BW adjacent to each already placed carrier for each sub-block. The nominal carrier spacing defined in subclause 4.5.1 shall apply.
-	The sub-block edges adjacent to the sub-block gap shall be determined using the specified Foffset, RATFOffset-RAT for the carrier adjacent to the sub-block gap.
[bookmark: _Toc21097812][bookmark: _Toc29765374][bookmark: _Toc37180856][bookmark: _Toc37181300][bookmark: _Toc37181744]4.8.2a.2	NTC2 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated RAT output power according to the manufacturer’s declaration in subclause 4.7.2 d).
[bookmark: _Toc21097813][bookmark: _Toc29765375][bookmark: _Toc37180857][bookmark: _Toc37181301][bookmark: _Toc37181745]4.8.3	TC3: UTRA and E-UTRA multi RAT operation
The purpose of TC3 is to test UTRA and E-UTRA multi-RAT aspects.
If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of TC3 shall be generated using the following values for rated total output power and the total number of supported carriers:
1)	The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations
2)	The reduced total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.
Tests that use TC3 shall be performed using both instances 1) and 2) of TC3.
[bookmark: _Toc21097814][bookmark: _Toc29765376][bookmark: _Toc37180858][bookmark: _Toc37181302][bookmark: _Toc37181746]4.8.3.1	TC3a generation
TC3a is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Select an FDD UTRA carrier to be placed at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply. The UTRA FDD may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.
-	Place a 5 MHz E-UTRA carrier at the upper Base Station RF Bandwidth edge. If that is not possible use the narrowest E-UTRA carrier supported by the BS. The specified Foffset, RATFOffset-RAT shall apply.
-	For transmitter tests, alternately add FDD UTRA carriers at the low end and 5 MHz E-UTRA carriers at the high end adjacent to the already placed carriers until the Base Station RF Bandwidth is filled or the total number of supported carriers is reached. The nominal carrier spacing defined in subclause 4.5.1 shall apply.
[bookmark: _Toc21097815][bookmark: _Toc29765377][bookmark: _Toc37180859][bookmark: _Toc37181303][bookmark: _Toc37181747]4.8.3.2	TC3b generation
TC3b is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Select a UTRA TDD carrier to be placed at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	Place a 5 MHz E-UTRA carrier at the upper Base Station RF Bandwidth edge. If that is not possible use the narrowest E-UTRA carrier supported by the BS. The specified Foffset, RATFOffset-RAT shall apply.
-	For transmitter tests, alternately add UTRA TDD carriers at the low end and 5 MHz E-UTRA carriers at the high end adjacent to the already placed carriers until the Base Station RF Bandwidth is filled or the total number of supported carriers is reached. The nominal carrier spacing defined in clause 4.5.1 shall apply.
[bookmark: _Toc21097816][bookmark: _Toc29765378][bookmark: _Toc37180860][bookmark: _Toc37181304][bookmark: _Toc37181748]4.8.3.3	TC3 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2 c) and d).
[bookmark: _Toc21097817][bookmark: _Toc29765379][bookmark: _Toc37180861][bookmark: _Toc37181305][bookmark: _Toc37181749]4.8.3a	NTC3: UTRA and E-UTRA multi RAT non-contiguous operation
The purpose of NTC3 is to test UTRA and E-UTRA multi RAT non-contiguous aspects.
If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of NTC3 shall be generated using the following values for rated total output power and the total number of supported carriers:
1)	The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations
2)	The reduced total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.
If the reduced number of supported carriers is 4 or more, only instance 1) of NTC3 shall be used in the tests, otherwise both instances 1) and 2) of NTC3 shall be used in the tests.
[bookmark: _Toc21097818][bookmark: _Toc29765380][bookmark: _Toc37180862][bookmark: _Toc37181306][bookmark: _Toc37181750]4.8.3a.1	NTC3a generation
The purpose of NTC3a is to test UTRA and E-UTRA multi RAT non-contiguous aspects. NTC3a is constructed using the following method: 
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth for non-contiguous operation. The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum Base Station RF Bandwidth.
-	For transmitter tests, place an UTRA carrier at the lower RF Bandwidth edge and a 5 MHz E-UTRA carrier at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The UTRA FDD carrier may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.
-	For receiver tests, place an UTRA carrier at the lower RF Bandwidth edge and a 5 MHz E-UTRA carrier at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The UTRA FDD carrier may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.
-	For single-band operation receiver tests, if the remaining gap is at least 20 MHz plus the channel BW of the E-UTRA carrier used in the previous step and the BS supports at least 2 UTRA and 2 E-UTRA carriers, place a E-UTRA carrier of this BW adjacent to the carrier at the lower Base Station RF Bandwidth edge and UTRA carrier adjacent to the carrier at the upper Base Station RF Bandwidth edge. The nominal carrier spacing defined in subclause 4.5.1 shall apply. The UTRA FDD carrier may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.
-	The sub-block edges adjacent to the sub-block gap shall be determined using the specified Foffset, RATFOffset-RAT for the carrier adjacent to the sub-block gap.
[bookmark: _Toc21097819][bookmark: _Toc29765381][bookmark: _Toc37180863][bookmark: _Toc37181307][bookmark: _Toc37181751]4.8.3a.2	NTC3 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2 c) and d).
[bookmark: _Toc21097820][bookmark: _Toc29765382][bookmark: _Toc37180864][bookmark: _Toc37181308][bookmark: _Toc37181752]4.8.4	TC4: BC2 transmitter operation
The purpose of TC4 is to test multi-RAT operations with GSM for the transmitter. 
If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of TC4 shall be generated using the following values for rated total output power and the total number of supported carriers:
1)	The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations
2)	The reduced rated total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.
If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, tests that use TC4 shall be performed using both instances 1) and 2) of TC4, except tests for modulation accuracy in which only TC4 according to 2) shall be used.
[bookmark: _Toc21097821][bookmark: _Toc29765383][bookmark: _Toc37180865][bookmark: _Toc37181309][bookmark: _Toc37181753]4.8.4.1	TC4a generation
TC4a is only applicable for a BS that supports UTRA and GSM. TC4a is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	In the case of a BS supporting only one GSM carrier and one UTRA carrier, place a GSM carrier at the lower edge and a UTRA carrier at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply
-	Place a GSM carrier at the upper edge and a GSM carrier at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	Place two UTRA FDD carriers in the middle of the Base Station RF Bandwidth. If two UTRA FDD carriers do not fit, place only one carrier in the middle of the Base Station RF Bandwidth. The UTRA FDD carrier(s) may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster.
-	Add GSM carriers at the edges using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit.
-	Add additional UTRA FDD carriers in the middle if possible.
[bookmark: _Toc21097822][bookmark: _Toc29765384][bookmark: _Toc37180866][bookmark: _Toc37181310][bookmark: _Toc37181754]4.8.4.2	TC4b generation
TC4b is only applicable for a BS that supports E-UTRA and GSM. TC4b is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	In the case of a BS supporting only one GSM carrier and one E-UTRA carrier, place a GSM carrier at the lower edge and a E-UTRA carrier at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	Place a GSM carrier at the upper edge and a GSM carrier at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	Place two 5 MHz E-UTRA carriers in the middle of the Base Station RF Bandwidth. If the BS does not support 5 MHz channel BW use the narrowest supported BW, if two carriers do not fit place only one carrier.
-	Add GSM carriers at the edges using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit.
-	Add additional E-UTRA carriers of the same bandwidth as the already allocated E-UTRA carriers in the middle if possible.
[bookmark: _Toc21097823][bookmark: _Toc29765385][bookmark: _Toc37180867][bookmark: _Toc37181311][bookmark: _Toc37181755]4.8.4.3	TC4c generation
TC4c is only applicable for a BS that supports UTRA, E-UTRA and GSM. TC4c 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 upper edge and a GSM carrier at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	In the case of a BS supporting only one GSM carrier and one E-UTRA or UTRA carrier, place a GSM carrier at the lower edge and a E-UTRA carrier at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	Place one 5 MHz E-UTRA carrier and one UTRA carrier in the middle of the Base Station RF Bandwidth. If the BS does not support 5 MHz E-UTRA channel BW use the narrowest supported BW. The carrier(s) may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster.
-	Add GSM carriers at the edges using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit.
-	Add additional UTRA and E-UTRA carriers in the middle if possible. For E-UTRA the same bandwidth as the already allocated E-UTRA carriers shall be used.
[bookmark: _Toc21097824][bookmark: _Toc29765386][bookmark: _Toc37180868][bookmark: _Toc37181312][bookmark: _Toc37181756]4.8.4.4	TC4d generation
TC4d is only applicable for a BS that supports UTRA and GSM. TC4d is only applicable when any of the following conditions is satisfied:
1)	The declared Base Station RF Bandwidth for GSM single-RAT operation is not equal to the declared Base Station RF Bandwidth for multi-RAT operations and the frequency range supported by the BS is a subset of the operating band.
2)	The maximum Base Station RF Bandwidth covers the entire operating band.
TC4d is constructed using the following method:
-	The Base Station RF Bandwidth shall be 600 kHz less than the declared maximum Base Station RF Bandwidth.
-	The Base Station RF Bandwidth shall be adjacent to the high end of the frequency range supported by the BS.
-	Place a GSM carrier at the lower Base Station RF Bandwidth edge. Add one GSM carrier, if the BS supports more than one GSM carrier, at the lower edge using 600 kHz spacing. The specified Foffset, RATFOffset-RAT shall apply.
-	Place one UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply. The carrier may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.
[bookmark: _Toc21097825][bookmark: _Toc29765387][bookmark: _Toc37180869][bookmark: _Toc37181313][bookmark: _Toc37181757]4.8.4.5	TC4e generation
TC4e is only applicable for a BS that supports E-UTRA and GSM. TC4e is only applicable when any of the following conditions is satisfied:
1)	The declared Base Station RF Bandwidth for GSM single-RAT operation is not equal to the declared Base Station RF Bandwidth for multi-RAT operations and the frequency range supported by the BS is a subset of the operating band.
2)	The maximum Base Station RF Bandwidth covers the entire operating band.
TC4e is constructed using the following method:
-	The Base Station RF Bandwidth shall be 600 kHz less than the declared maximum Base Station RF Bandwidth.
-	The Base Station RF Bandwidth shall be adjacent to the upper edge of the frequency range supported by the BS.
-	Place a GSM carrier at the lower Base Station RF Bandwidth edge. Add one GSM carrier, if the BS supports more than one GSM carrier, at the lower edge using 600 kHz spacing. The specified Foffset, RATFOffset-RAT shall apply.
-	Place one 5 MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. If the BS does not support 5 MHz channel BW use the narrowest supported BW. The specified Foffset, RATFOffset-RAT shall apply.
[bookmark: _Toc21097826][bookmark: _Toc29765388][bookmark: _Toc37180870][bookmark: _Toc37181314][bookmark: _Toc37181758]4.8.4.6	TC4 power allocation
a)	Unless otherwise stated, set each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to manufacturer’s declarations in subclause 4.7.2 a) 
b)	In case that TC4 is configured for testing modulation quality, the power allocated per carrier for the RAT on which modulation quality is measured shall be the highest possible for the given modulation configuration according to the manufacturer’s declarations in subclause 4.7.2, unless that power is higher than the level defined by case a). The power of the remaining carriers from other RAT(s) shall be set to the same level as in case a).
If in the case of b) the power of one RAT needs to be reduced in order to meet the manufacture’s declaration, the power in the other RAT(s) does not need to be increased.
[bookmark: _Toc21097827][bookmark: _Toc29765389][bookmark: _Toc37180871][bookmark: _Toc37181315][bookmark: _Toc37181759]4.8.4a	NTC4: Non-contiguous multi RAT operations with GSM for the transmitter
The purpose of NTC4 is to test non-contiguous multi RAT operations with GSM for the transmitter. 
If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of NTC4 shall be generated using the following values for rated total output power and the total number of supported carriers:
1)	The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations
2)	The reduced rated total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.
If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, tests that use NTC4 shall be performed using both instances 1) and 2) of NTC4, except:
1)	Tests for modulation accuracy in which only NTC4 according to 2) shall be used.
2)	If the reduced number of supported carriers is 6 or more, only instance 1) of NTC4 shall be used.
[bookmark: _Toc21097828][bookmark: _Toc29765390][bookmark: _Toc37180872][bookmark: _Toc37181316][bookmark: _Toc37181760]4.8.4a.1	NTC4a generation
NTC4a is only applicable for a BS that supports UTRA and GSM. NTC4a is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth for non-contiguous operation. The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum Base Station RF Bandwidth. The sub-block bandwidth shall be equal to 6MHz.
-	If the BS supports up to 3 carriers, place one GSM carrier adjacent to the lower sub-block edge and one GSM carrier adjacent to the upper sub-block edge of the lower sub-block. Place a UTRA FDD carrier adjacent to the upper Base Station RF Bandwidth edge. The upper sub-block edge adjacent to the sub-block gap shall be determined using the specified Foffset, RATFOffset-RAT for the UTRA carrier in the upper sub-block. The UTRA FDD carrier may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.
-	If the BS supports up to 4 carriers, place one GSM carrier adjacent to the lower Base Station RF Bandwidth edge and one GSM carrier adjacent to the upper Base Station RF Bandwidth edge. Place one UTRA FDD carrier adjacent to the upper sub-block edge of the lower sub-block and one UTRA FDD carrier adjacent to the lower sub-block edge of the upper sub-block. The specified Foffset, RATFOffset-RAT shall apply. The UTRA FDD carrier in the lower sub-block may be shifted maximum 100 kHz towards higher frequencies and the UTRA FDD carrier in the upper sub-block may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.
-	If the BS supports up to 5 carriers, place one GSM carrier adjacent to the lower Base Station RF Bandwidth edge and one GSM carrier adjacent to the upper Base Station RF Bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block, one UTRA FDD carrier adjacent to the lower sub-block edge of the upper sub-block and one UTRA FDD carrier in the middle of the lower sub-block bandwidth. The specified Foffset, RATFOffset-RAT shall apply. The UTRA FDD carrier in the upper sub-block may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.
-	If the BS supports at least 6 carriers, place one GSM carrier adjacent to the lower Base Station RF Bandwidth edge and one GSM carrier adjacent to the upper Base Station RF Bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block and one GSM carrier adjacent to the lower sub-block edge of the upper sub-block. Place one UTRA FDD carrier in the middle of each sub-block bandwidth. The specified Foffset, RATFOffset-RAT shall apply.
[bookmark: _Toc21097829][bookmark: _Toc29765391][bookmark: _Toc37180873][bookmark: _Toc37181317][bookmark: _Toc37181761]4.8.4a.2	NTC4b generation
NTC4b is only applicable for a BS that supports E-UTRA and GSM. NTC4b is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth for non-contiguous operation. The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum Base Station RF Bandwidth.
-	If the BS supports up to 3 carriers, place one GSM carrier adjacent to the lower sub-block edge and one GSM carrier adjacent to the upper sub-block edge of the lower sub-block. Place a 5MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The lower sub-block bandwidth shall be equal to 6MHz. The upper sub-block edge adjacent to the sub-block gap shall be determined using the specified Foffset, RATFOffset-RAT for the carrier in the upper sub-block.
-	If the BS supports up to 4 carriers, place one GSM carrier adjacent to the lower Base Station RF Bandwidth edge and one GSM carrier adjacent to the upper Base Station RF Bandwidth edge. Place one E-UTRA FDD carrier adjacent to the upper sub-block edge of the lower sub-block and one 5MHz E-UTRA carrier adjacent to the lower sub-block edge of the upper sub-block. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz. The specified Foffset, RATFOffset-RAT shall apply.
-	If the BS supports up to 5 carriers, place one GSM carrier adjacent to the lower Base Station RF Bandwidth edge and one GSM carrier adjacent to the upper Base Station RF Bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block, Place one 5 MHz E-UTRA carrier adjacent to the lower sub-block edge of the upper sub-block and one 5MHz E-UTRA carrier in the middle of the lower sub-block bandwidth. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz. The specified Foffset, RATFOffset-RAT shall apply.
-	If the BS supports at least 6 carriers, place one GSM carrier adjacent to the lower Base Station RF Bandwidth edge and one GSM carrier adjacent to the upper Base Station RF Bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block and one GSM carrier adjacent to the lower sub-block edge of the upper sub-block. Place one 5MHz E-UTRA carrier in the middle of the lower sub-block bandwidth and one 5MHz E-UTRA carrier in the middle of the upper sub-block bandwidth. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz. The specified Foffset, RATFOffset-RAT shall apply.
[bookmark: _Toc21097830][bookmark: _Toc29765392][bookmark: _Toc37180874][bookmark: _Toc37181318][bookmark: _Toc37181762]4.8.4a.3	NTC4c generation
NTC4c is only applicable for a BS that supports UTRA, E-UTRA and GSM. NTC4c is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth for non-contiguous operation. The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum Base Station RF Bandwidth.
-	If the BS supports up to 3 carriers, place one GSM carrier adjacent to the lower sub-block edge and one UTRA FDD carrier adjacent to the upper sub-block edge of the lower sub-block. Place a 5MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The lower sub-block bandwidth shall be equal to 6MHz. The upper sub-block edge adjacent to the sub-block gap shall be determined using the specified Foffset, RATFOffset-RAT for the carrier in the upper sub-block. The UTRA FDD carrier may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.
-	If the BS supports up to 4 carriers, place one GSM carrier adjacent to the lower Base Station RF Bandwidth edge and one GSM carrier adjacent to the upper Base Station RF Bandwidth edge. Place one UTRA FDD carrier adjacent to the upper sub-block edge of the lower sub-block and one 5MHz E-UTRA carrier adjacent to the lower sub-block edge of the upper sub-block. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz. The specified Foffset, RATFOffset-RAT shall apply. The UTRA FDD carrier may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.
-	If the BS supports up to 5 carriers, place one GSM carrier adjacent to the lower Base Station RF Bandwidth edge and one GSM carrier adjacent to the upper Base Station RF Bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block. Place one 5MHz E-UTRA carrier adjacent to the lower sub-block edge of the upper sub-block and one UTRA FDD carrier in the middle of the lower sub-block bandwidth. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz.The specified Foffset, RATFOffset-RAT shall apply.
-	If the BS supports at least 6 carriers, place one GSM carrier adjacent to the lower Base Station RF Bandwidth edge and one GSM carrier adjacent to the upper Base Station RF Bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block and one GSM carrier adjacent to the lower sub-block edge of the upper sub-block. Place one UTRA FDD carrier in the middle of the lower sub-block bandwidth and one 5MHz E-UTRA carrier in the middle of the upper sub-block bandwidth. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz. The specified Foffset, RATFOffset-RAT shall apply.
[bookmark: _Toc21097831][bookmark: _Toc29765393][bookmark: _Toc37180875][bookmark: _Toc37181319][bookmark: _Toc37181763]4.8.4a.4	NTC4 power allocation
a)	Unless otherwise stated, set each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to manufacturer’s declarations in subclause 4.7.2 a) 
b)	In case that NTC4 is configured for testing modulation quality, the power allocated per carrier for the RAT on which modulation quality is measured shall be the highest possible for the given modulation configuration according to the manufacturer’s declarations in subclause 4.7.2, unless that power is higher than the level defined by case a). The power of the remaining carriers from other RAT(s) shall be set to the same level as in case a).
If in the case of b) the power of one RAT needs to be reduced in order to meet the manufacture’s declaration the power in the other RAT(s) does not need to be increased.
[bookmark: _Toc21097832][bookmark: _Toc29765394][bookmark: _Toc37180876][bookmark: _Toc37181320][bookmark: _Toc37181764]4.8.5	TC5: BC2 receiver operation
[bookmark: _Toc21097833][bookmark: _Toc29765395][bookmark: _Toc37180877][bookmark: _Toc37181321][bookmark: _Toc37181765]4.8.5.1	TC5a generation
TC5a 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. The specified Foffset, RATFOffset-RAT shall apply.
-	Place a UTRA FDD carrier at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply. The UTRA FDD carrier may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.
[bookmark: _Toc21097834][bookmark: _Toc29765396][bookmark: _Toc37180878][bookmark: _Toc37181322][bookmark: _Toc37181766]4.8.5.2	TC5b generation
TC5b 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. The specified Foffset, RATFOffset-RAT shall apply.
-	Place a 5MHz E-UTRA carrier at the upper Base Station RF Bandwidth edge. If the BS does not support 5 MHz channel BW select the narrowest supported channel BW. The specified Foffset, RATFOffset-RAT shall apply.
[bookmark: _Toc21097835][bookmark: _Toc29765397][bookmark: _Toc37180879][bookmark: _Toc37181323][bookmark: _Toc37181767]4.8.5a	NTC5: Non-contiguous multi RAT operations with GSM for the receiver
The purpose of NTC5 is to test non-contiguous multi RAT operations with GSM for the receiver. 
[bookmark: _Toc21097836][bookmark: _Toc29765398][bookmark: _Toc37180880][bookmark: _Toc37181324][bookmark: _Toc37181768]4.8.5a.1	NTC5a generation
NTC5a is only applicable for a BS that supports UTRA and GSM. NTC5a is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth for non-contiguous operation. The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum Base Station RF Bandwidth. The sub-block bandwidth shall be equal to 6MHz.
-	If the BS supports up to 3 carriers use the method to generate NTC4a for up to 3 carriers.
-	If the BS supports at least 4 carriers use the method to generate NTC4a for up to 4 carriers.
[bookmark: _Toc21097837][bookmark: _Toc29765399][bookmark: _Toc37180881][bookmark: _Toc37181325][bookmark: _Toc37181769]4.8.5a.2	NTC5b generation
NTC5b is only applicable for a BS that supports E-UTRA and GSM. NTC5b is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth for non-contiguous operation. The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum Base Station RF Bandwidth.
-	If the BS supports up to 3 carriers use the method to generate NTC4b for up to 3 carriers.
-	If the BS supports at least 4 carriers use the method to generate NTC4b for up to 4 carriers.
[bookmark: _Toc21097838][bookmark: _Toc29765400][bookmark: _Toc37180882][bookmark: _Toc37181326][bookmark: _Toc37181770]4.8.5a.3	NTC5c generation
NTC5c is only applicable for a BS that supports UTRA, E-UTRA and GSM. NTC5c is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth for non-contiguous operation. The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum Base Station RF Bandwidth.
-	If the BS supports up to 3 carriers use the method to generate NTC4c for up to 3 carriers.
-	If the BS supports at least 4 carriers use the method to generate NTC4c for up to 4 carriers.
[bookmark: _Toc21097839][bookmark: _Toc29765401][bookmark: _Toc37180883][bookmark: _Toc37181327][bookmark: _Toc37181771]4.8.6	TC6: Single carrier for receiver tests
[bookmark: _Toc21097840][bookmark: _Toc29765402][bookmark: _Toc37180884][bookmark: _Toc37181328][bookmark: _Toc37181772]4.8.6.1	TC6a generation
TC6a is constructed using the following method:
-	Place a single UTRA carrier in the middle of the maximum Base Station RF Bandwidth. The carrier may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster.
[bookmark: _Toc21097841][bookmark: _Toc29765403][bookmark: _Toc37180885][bookmark: _Toc37181329][bookmark: _Toc37181773]4.8.6.2	TC6b generation
TC6b is constructed using the following method:
-	Place the narrowest supported E-UTRA carrier in the middle of the maximum Base Station RF Bandwidth.
[bookmark: _Toc21097842][bookmark: _Toc29765404][bookmark: _Toc37180886][bookmark: _Toc37181330][bookmark: _Toc37181774]4.8.6.3	TC6c generation
TC6c is constructed using the following method:
-	Place a single UTRA TDD carrier in the middle of the maximum Base Station RF Bandwidth.
[bookmark: _Toc21097843][bookmark: _Toc29765405][bookmark: _Toc37180887][bookmark: _Toc37181331][bookmark: _Toc37181775]4.8.7	Generation of MB-MSR test configurations
[bookmark: _Toc21097844][bookmark: _Toc29765406][bookmark: _Toc37180888][bookmark: _Toc37181332][bookmark: _Toc37181776]4.8.7.1	TC7a: MB-MSR test configuration for full carrier allocation
The purpose of TC7a is to test multi-band operation aspects considering maximum supported number of carriers.
[bookmark: _Toc21097845][bookmark: _Toc29765407][bookmark: _Toc37180889][bookmark: _Toc37181333][bookmark: _Toc37181777]4.8.7.1.1	TC7a generation
TC7a is based on re-using the existing test configurations applicable per band involved in multi-band operation. TC7a is constructed using the following method:
-	The Base Station RF Bandwidth of each supported operating band shall be the declared maximum Base Station RF Bandwidth in multi-band operation.
-	The number of carriers of each supported operating band shall be the declared maximum number of supported carriers in multi-band operation. Carriers shall first be placed at the outermost edges of the declared Maximum Radio Bandwidth for outermost bands and the Base Station RF Bandwidths edges for middle band(s) if any. Additional carriers shall next be placed at the Base Station RF Bandwidth edges, if possible.
-	The allocated Base Station RF Bandwidth of the outermost bands shall be located at the outermost edges of the declared Maximum Radio Bandwidth.
-	Each concerned band shall be considered as an independent band and the carrier placement in each band shall be according to the test configuration referenced in Table 4.8.7.1.1-1, where the declared parameters for multi-band operation shall apply. The mirror image of the single band test configuration shall be used in each alternate band(s) and in the highest band being tested for the BS.
[bookmark: OLE_LINK130]-	If only one carrier can be placed for the concerned band(s), the carrier(s) shall be placed at the outermost edges of the declared maximum radio bandwidth for outermost band(s) and at one of the outermost edges of the supported frequency range within the Base Station RF Bandwidths for middle band(s) if any.
-	If the sum of the maximum Base Station RF Bandwidth of each supported operating bands is larger than the declared Total RF Bandwidth of transmitter and receiver for the declared band combinations of the BS, 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 Total RF Bandwidth of transmitter and receiver is not exceeded and vice versa.
-	If the sum of the maximum number of supported carrier of each supported operating bands in multi-band operation is larger than the declared total number of supported carriers for the declared band combinations of the BS, repeat the steps above for test configurations where in each test configuration the number of carriers of one of the operating band shall be reduced so that the total number of supported carriers is not be exceeded and vice versa.
Table 4.8.7.1.1-1: The applicability of test configuration for carrier placement in each band
	BC
	CS 1
	CS 2
	CS 3
	CS 4
	CS 5
	CS 6
	CS 7
	CS16
	CS18
	CS19

	BC1
	TC1a
	TC2
	TC3a
	N/A
	N/A
	N/A
	N/A
	TC21
	N/A
	TC21b

	BC2
	TC1a
	TC2
	TC3a
	TC4a
	TC4b
	TC4c
	TC4a and TC4b
	TC21
	TC21a
	TC21b

	BC3
	TC1b
	TC2
	TC3b
	N/A
	N/A
	N/A
	N/A
	TC21
	N/A
	N/A



[bookmark: _Toc21097846][bookmark: _Toc29765408][bookmark: _Toc37180890][bookmark: _Toc37181334][bookmark: _Toc37181778]4.8.7.1.2	TC7a power allocation
Unless otherwise stated, set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration.
If the allocated power of a supported operating band(s) exceeds the declared rated total output power of the operating band(s) in multi-band operation, the exceeded part shall, if possible, be reallocated into the other band(s). If the power allocated for a carrier exceeds the rated carrier output power declared for that carrier, the exceeded power shall, if possible, be reallocated into the other carriers.
[bookmark: _Toc21097847][bookmark: _Toc29765409][bookmark: _Toc37180891][bookmark: _Toc37181335][bookmark: _Toc37181779]4.8.7.2	TC7b: MB-MSR test configuration with high PSD per carrier
The purpose of TC7b 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.
Unless otherwise stated, for all test configurations in this clause, the narrowest supported NR channel bandwidth and lowest SCS for that bandwidth and the narrowest supported E-UTRA channel bandwidth for each operating band shall be used in the test configuration.
[bookmark: _Toc21097848][bookmark: _Toc29765410][bookmark: _Toc37180892][bookmark: _Toc37181336][bookmark: _Toc37181780]4.8.7.2.1	TC7b generation
TC7b is based on re-using the existing test configurations applicable per band involved in multi-band operation. TC7b is constructed using the following method:
-	The Base Station RF Bandwidth of each supported operating band shall be the declared maximum Base Station RF Bandwidth in multi-band operation.
-	The allocated Base Station RF Bandwidth of the outermost bands shall be located at the outermost edges of the declared Maximum Radio Bandwidth.
-	The maximum number of carriers for a BC2 band is limited to three per band for transmitter tests when the BS supports CS4, CS5, CS6, CS7 or CS18. For other transmitter tests and for all receiver tests, the maximum number of carriers is limited to two per band.  Carriers shall first be placed at the outermost edges of the declared Maximum Base Station Radio Bandwidth, for outermost bands and the Base Station RF Bandwidths edges for middle band(s) if any. Additional carriers shall next be placed at the Base Station RF Bandwidth edges.
-	For BS supporting CS1, CS2, CS3, CS16 or CS19 in the band, each concerned band shall be considered as an independent band and the carrier placement in each band shall be according to the test configuration referenced in Table 4.8.7.2.1-1, where the declared parameters for multi-band operation shall apply. The mirror image of the single band test configuration shall be used in each alternate band(s) and in the highest band being tested for the BS.
-	If the maximum supported number of carriers is two for a BC2 band when the BS supports CS4, CS5, CS6 or CS7, place the UTRA/E-UTRA carrier at the Base Station RF Bandwidth edge adjacent to the Inter RF Bandwidth gap and place the GSM/EDGE carrier at the edge of the declared Maximum Base Station Radio Bandwidth.
-	If the maximum supported number of carriers is three or more for a BC2 band when the BS supports CS4, CS5, CS6, CS7 or CS18, place one GSM/EDGE carrier at the Base Station RF Bandwidth edge adjacent to the Inter RF Bandwidth gap, place the second GSM/EDGE carrier at the edge of the declared Maximum Base Station Radio Bandwidth and place the UTRA/E-UTRA/NR carrier adjacent to the GSM/EDGE carrier at the inter RF bandwidth gap. The adjacent UTRA/E-UTRA/NR carrier shall be placed with its channel BW edge aligned with the channel BW edge of the GSM/EDGE carrier by applying Foffset, RAT in clause 4.4.2.
-	If the sum of the maximum Base Station RF Bandwidth of each supported operating bands is larger than the declared Total RF Bandwidth of transmitter and receiver for the declared band combinations of the BS, 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 Total RF Bandwidth of transmitter and receiver is not exceeded and vice versa.
Table 4.8.7.2.1-1: The applicability of test configuration for carrier placement in each band
	BC
	CS 1
	CS 2
	CS 3
	CS16
	CS19

	BC1
	NTC1a
	NTC2
	NTC3a
	NTC21
	NTC21b

	BC2
	NTC1a
	NTC2
	NTC3a
	NTC21
	NTC21b

	BC3
	TC1b 
	NTC2
	NTC3a
	NTC21
	N/A



[bookmark: _Toc21097849][bookmark: _Toc29765411][bookmark: _Toc37180893][bookmark: _Toc37181337][bookmark: _Toc37181781]4.8.7.2.2	TC7b power allocation
Unless otherwise stated, set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration.
If the allocated power of a supported operating band(s) exceeds the declared rated total output power of the operating band(s) in multi-band operation, the exceeded part shall, if possible, be reallocated into the other band(s). If the power allocated for a carrier exceeds the rated carrier output power declared for that carrier, the exceeded power shall, if possible, be reallocated into the other carriers.
[bookmark: _Toc21097850][bookmark: _Toc29765412][bookmark: _Toc37180894][bookmark: _Toc37181338][bookmark: _Toc37181782]4.8.7.3	TC7c: MB-MSR test configuration with GSM/EDGE single RAT operation in one band
The purpose of TC7c is to test single-RAT GSM/EDGE UEM requirement for multi-band base station supporting GSM/EDGE single-RAT operation in BC2 band.
[bookmark: _Toc21097851][bookmark: _Toc29765413][bookmark: _Toc37180895][bookmark: _Toc37181339][bookmark: _Toc37181783]4.8.7.3.1	TC7c generation
TC7c is constructed using the following method:
-	The Base Station RF Bandwidth of each supported operating band shall be the declared maximum Base Station RF Bandwidth in multi-band operation.
-	The allocated Base Station RF Bandwidth of the outermost bands shall be located at the outermost edges of the declared Maximum Radio Bandwidth.
-	If the BS supports one BC1 band and one BC2 band, the maximum number of carriers in a test configuration for BC1 band is limited to two. A UTRA/E-UTRA carrier from BC1 shall first be placed at the outermost edge of the declared Maximum Radio Bandwidth. If two or more carriers are supported in BC1 band, additional UTRA/E-UTRA carrier shall next be placed at the BC1 Base Station RF Bandwidth edge adjacent to the Inter RF Bandwidth gap. For BC2 band, where GSM/EDGE single-RAT operation is supported, one GSM/EDGE carrier shall first be placed at the other outermost edge of the declared Maximum Radio Bandwidth and additional GSM/EDGE carriers shall be placed within the declared maximum Base Station RF Bandwidth for the GSM/EDGE single-RAT BC2 band according to test case b) in TS 51.021 clause 6.12.2.
-	If the BS supports two BC2 bands, the maximum number of carriers in a test configuration is two for a BC2 band where CS1, CS2 or CS3 is supported. 

One UTRA/E-UTRA carrier from the BC2 band, where CS1, CS2 or CS3 is supported, shall first be placed at the outermost edge of the declared Maximum Radio Bandwidth. If two or more carriers are supported in this BC2 band, additional UTRA/E-UTRA carrier shall next be placed at the Base Station RF Bandwidth edge adjacent to the Inter RF Bandwidth gap. For BC2 band, where GSM/EDGE single-RAT operation is supported, place GSM/EDGE carrier at the other outermost edge of the declared Maximum Radio Bandwidth, additional GSM/EDGE carriers shall be placed within the declared maximum Base Station RF Bandwidth for the GSM/EDGE single-RAT BC2 band according to test case b) in TS 51.021 clause 6.12.2.
-	If the BS supports two BC2 bands with GSM/EDGE operation (CS4, CS5, CS6 or CS7) and in at least one band CS4, CS5 or CS6 is supported, the maximum number of carriers for one BC2 band configured to multi-RAT operation is limited to three.
-	For the GSM/EDGE single-RAT BC2 band, one GSM/EDGE carrier shall first be placed at the outermost edge of the declared Maximum Radio Bandwidth, additional GSM/EDGE carriers for the BC2 band shall be placed within the declared maximum Base Station RF Bandwidth for the GSM/EDGE single-RAT BC2 band according to test case b) in TS 51.021 clause 6.12.2.
-	For the multi-RAT BC2 band, if the maximum supported number of carriers is two, place the UTRA/E-UTRA carrier at the Base Station RF Bandwidth edge adjacent to the Inter RF Bandwidth gap, then place the GSM/EDGE carrier at the other edge of the declared Maximum Radio Bandwidth.
-	For the multi-RAT BC2 band, if the maximum supported number of carriers is three or more, place one GSM/EDGE carrier at the Base Station RF Bandwidth edge adjacent to the Inter RF Bandwidth gap, then place the second GSM/EDGE carrier at the other edge of the declared Maximum Radio Bandwidth, then place the UTRA/E-UTRA carrier in the middle of the Base Station RF Bandwidth.
If both BC2 bands are declared as CS4, CS5 or CS6, repeat the steps above with the allocated carriers swapped between the two BC2 bands so that each BC2 band is tested once according to test case b) in TS 51.021 clause 6.12.2.
-	The narrowest supported E-UTRA channel bandwidth shall be used in the test configuration.
-	If the sum of the maximum Base Station RF Bandwidth of each supported operating bands is larger than the declared total bandwidth of transmitter and receiver for the declared band combinations of the BS, 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 Total RF Bandwidth of transmitter and receiver is not exceeded and vice versa.
[bookmark: _Toc21097852][bookmark: _Toc29765414][bookmark: _Toc37180896][bookmark: _Toc37181340][bookmark: _Toc37181784]4.8.7.3.2	TC7c power allocation	
Unless otherwise stated, set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration.
If the allocated power of a supported operating band(s) exceeds the declared rated total output power of the operating band(s) in multi-band operation, the exceeded part shall, if possible, be reallocated into the other band(s). If the power allocated for a carrier exceeds the rated carrier output power declared for that carrier, the exceeded power shall, if possible, be reallocated into the other carriers.
[bookmark: _Toc21097853][bookmark: _Toc29765415][bookmark: _Toc37180897][bookmark: _Toc37181341][bookmark: _Toc37181785]4.8.8	TC8: NB-IoT standalone multi-carrier operation
The purpose of the TC8 is to test NB-IoT standalone multi-carrier aspects.
[bookmark: _Toc21097854][bookmark: _Toc29765416][bookmark: _Toc37180898][bookmark: _Toc37181342][bookmark: _Toc37181786]4.8.8.1	TC8 generation
TC8 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Place a NB-IoT carrier at the upper edge and a NB-IoT carrier at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	For transmitter tests, add NB-IoT carriers at the edges using 600 kHz spacing until no more NB-IoT carriers are supported or no more NB-IoT carriers fit.
[bookmark: _Toc21097855][bookmark: _Toc29765417][bookmark: _Toc37180899][bookmark: _Toc37181343][bookmark: _Toc37181787]4.8.8.2	TC8 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2.
[bookmark: _Toc21097856][bookmark: _Toc29765418][bookmark: _Toc37180900][bookmark: _Toc37181344][bookmark: _Toc37181788]4.8.9	TC9: GSM and NB-IoT standalone multi-carrier operation
The purpose of the TC9 is to test GSM and NB-IoT standalone multi-carrier aspects.
[bookmark: _Toc21097857][bookmark: _Toc29765419][bookmark: _Toc37180901][bookmark: _Toc37181345][bookmark: _Toc37181789]4.8.9.1	TC9 generation
TC9 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Place a NB-IoT carrier at the upper edge and a GSM carrier at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	For transmitter tests, alternately add NB-IoT carriers at the upper edge and GSM carriers at the lower edge using 600 kHz spacing until the Base Station RF Bandwidth is filled or the total number of supported carriers is reached.
[bookmark: _Toc21097858][bookmark: _Toc29765420][bookmark: _Toc37180902][bookmark: _Toc37181346][bookmark: _Toc37181790]4.8.9.2	TC9 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2.
[bookmark: _Toc21097859][bookmark: _Toc29765421][bookmark: _Toc37180903][bookmark: _Toc37181347][bookmark: _Toc37181791]4.8.10	TC10: UTRA and NB-IoT standalone multi-carrier operation
The purpose of the TC10 is to test UTRA and NB-IoT standalone multi-carrier aspects.
[bookmark: _Toc21097860][bookmark: _Toc29765422][bookmark: _Toc37180904][bookmark: _Toc37181348][bookmark: _Toc37181792]4.8.10.1	TC10 generation
TC10 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	For receiver tests, place a NB-IoT carrier at the lower edge and a UTRA FDD carrier at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	For transmitter tests and in the case of a BS supporting only one NB-IoT carrier, place a NB-IoT carrier at the lower edge and a UTRA FDD carrier at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply. Add additional UTRA FDD carriers in the middle if possible. The UTRA FDD carrier(s) may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster.
-	For transmitter tests and in the case of a BS supporting more than one NB-IoT carrier, carry out the following steps.
-	Place a NB-IoT carrier at the upper edge and a NB-IoT carrier at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	Place two UTRA FDD carriers in the middle of the Base Station RF Bandwidth. If only one UTRA FDD carrier is supported or two UTRA FDD carriers do not fit, place only one carrier in the middle of the Base Station RF Bandwidth. The UTRA FDD carrier(s) may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster.
-	Add NB-IoT carriers at the edges using 600 kHz spacing until no more NB-IoT carriers are supported or no more NB-IoT carriers fit.
-	Add additional UTRA FDD carriers in the middle if possible.
[bookmark: _Toc21097861][bookmark: _Toc29765423][bookmark: _Toc37180905][bookmark: _Toc37181349][bookmark: _Toc37181793]4.8.10.2	TC10 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2.
[bookmark: _Toc21097862][bookmark: _Toc29765424][bookmark: _Toc37180906][bookmark: _Toc37181350][bookmark: _Toc37181794]4.8.11	TC11: E-UTRA and NB-IoT standalone multi-carrier operation
The purpose of the TC11 is to test E-UTRA and NB-IoT standalone multi-carrier aspects.
[bookmark: _Toc21097863][bookmark: _Toc29765425][bookmark: _Toc37180907][bookmark: _Toc37181351][bookmark: _Toc37181795]4.8.11.1	TC11 generation
TC11 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	For receiver tests, place a NB-IoT carrier at the lower edge and a 5MHz E-UTRA carrier at the upper Base Station RF Bandwidth edge. If the BS does not support 5 MHz channel BW use the narrowest supported BW. The specified Foffset, RATFOffset-RAT shall apply.
-	For transmitter tests and in the case of a BS supporting only one NB-IoT carrier, place a NB-IoT carrier at the lower edge and a 5MHz E-UTRA carrier at the upper Base Station RF Bandwidth edge. If the BS does not support 5 MHz channel BW use the narrowest supported BW. The specified Foffset, RATFOffset-RAT shall apply. Add additional E-UTRA carriers of the same bandwidth as the already allocated E-UTRA carriers in the middle if possible.
-	For transmitter tests and in the case of a BS supporting more than one NB-IoT carrier, carry out the following steps.
-	Place a NB-IoT carrier at the upper edge and a NB-IoT carrier at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	Place two 5 MHz E-UTRA carriers in the middle of the Base Station RF Bandwidth. If the BS does not support 5 MHz channel BW use the narrowest supported BW, if only one carrier is supported or two carriers do not fit place only one carrier.
-	Add NB-IoT carriers at the edges using 600 kHz spacing until no more NB-IoT carriers are supported or no more NB-IoT carriers fit.
-	Add additional E-UTRA carriers of the same bandwidth as the already allocated E-UTRA carriers in the middle if possible.
[bookmark: _Toc21097864][bookmark: _Toc29765426][bookmark: _Toc37180908][bookmark: _Toc37181352][bookmark: _Toc37181796]4.8.11.2	TC11 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2.
[bookmark: _Toc21097865][bookmark: _Toc29765427][bookmark: _Toc37180909][bookmark: _Toc37181353][bookmark: _Toc37181797]4.8.12	TC12: GSM and UTRA and NB-IoT standalone multi-carrier operation
The purpose of the TC12 is to test GSM and UTRA and NB-IoT standalone multi-carrier aspects.
[bookmark: _Toc21097866][bookmark: _Toc29765428][bookmark: _Toc37180910][bookmark: _Toc37181354][bookmark: _Toc37181798]4.8.12.1	TC12 generation
TC12 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Place a NB-IoT carrier at the upper edge and a GSM carrier at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	Place two UTRA FDD carriers in the middle of the Base Station RF Bandwidth. If only one UTRA FDD carrier is supported or two UTRA FDD carriers do not fit, place only one carrier in the middle of the Base Station RF Bandwidth. The UTRA FDD carrier(s) may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster.
-	For transmitter tests, alternately add NB-IoT carriers at the upper edge and GSM carriers at the lower edge using 600 kHz spacing until the Base Station RF Bandwidth is filled or the total number of supported carriers is reached.
-	For transmitter tests, add additional UTRA FDD carriers in the middle if possible.
[bookmark: _Toc21097867][bookmark: _Toc29765429][bookmark: _Toc37180911][bookmark: _Toc37181355][bookmark: _Toc37181799]4.8.12.2	TC12 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2.
[bookmark: _Toc21097868][bookmark: _Toc29765430][bookmark: _Toc37180912][bookmark: _Toc37181356][bookmark: _Toc37181800]4.8.13	TC13: GSM and E-UTRA and NB-IoT standalone multi-carrier operation
The purpose of the TC13 is to test GSM and E-UTRA and NB-IoT standalone multi-carrier aspects.
[bookmark: _Toc21097869][bookmark: _Toc29765431][bookmark: _Toc37180913][bookmark: _Toc37181357][bookmark: _Toc37181801]4.8.13.1	TC13 generation
TC13 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Place a NB-IoT carrier at the upper edge and a GSM carrier at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	Place two 5 MHz E-UTRA carriers in the middle of the Base Station RF Bandwidth. If the BS does not support 5 MHz channel BW use the narrowest supported BW, if only one carrier is supported or two carriers do not fit place only one carrier.
-	For transmitter tests, alternately add NB-IoT carriers at the upper edge and GSM carriers at the lower edge using 600 kHz spacing until the Base Station RF Bandwidth is filled or the total number of supported carriers is reached.
-	For transmitter tests, add additional E-UTRA carriers of the same bandwidth as the already allocated E-UTRA carriers in the middle if possible.
[bookmark: _Toc21097870][bookmark: _Toc29765432][bookmark: _Toc37180914][bookmark: _Toc37181358][bookmark: _Toc37181802]4.8.13.2	TC13 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2.
[bookmark: _Toc21097871][bookmark: _Toc29765433][bookmark: _Toc37180915][bookmark: _Toc37181359][bookmark: _Toc37181803]4.8.14	TC14: UTRA and E-UTRA and NB-IoT standalone multi-carrier operation
The purpose of the TC14 is to test UTRA and E-UTRA and NB-IoT standalone multi-carrier aspects.
[bookmark: _Toc21097872][bookmark: _Toc29765434][bookmark: _Toc37180916][bookmark: _Toc37181360][bookmark: _Toc37181804]4.8.14.1	TC14 generation
TC14 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	For receiver tests, place a NB-IoT carrier at the lower edge and a 5MHz E-UTRA carrier at the upper Base Station RF Bandwidth edge. If the BS does not support 5 MHz channel BW use the narrowest supported BW. The specified Foffset, RATFOffset-RAT shall apply. Place a UTRA FDD carrier in the middle of the Base Station RF Bandwidth. The UTRA FDD carrier may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster.
-	For transmitter tests and in the case of a BS supporting only one NB-IoT carrier, place a NB-IoT carrier at the lower edge and a 5MHz E-UTRA carrier at the upper Base Station RF Bandwidth edge. If the BS does not support 5 MHz channel BW use the narrowest supported BW. The specified Foffset, RATFOffset-RAT shall apply. Place a UTRA FDD carrier in the middle of the Base Station RF Bandwidth. The UTRA FDD carrier may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster. Add additional UTRA and E-UTRA carriers in the middle if possible. For E-UTRA the same bandwidth as the already allocated E-UTRA carriers shall be used.
-	For transmitter tests and in the case of a BS supporting more than one NB-IoT carrier, carry out the following steps.
-	Place a NB-IoT carrier at the upper edge and a NB-IoT carrier at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	Place one 5 MHz E-UTRA carrier and one UTRA FDD carrier in the middle of the Base Station RF Bandwidth. If the BS does not support 5 MHz E-UTRA channel BW use the narrowest supported BW. The carrier(s) may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster.
-	Add NB-IoT carriers at the edges using 600 kHz spacing until no more NB-IoT carriers are supported or no more NB-IoT carriers fit.
-	Add additional UTRA and E-UTRA carriers in the middle if possible. For E-UTRA the same bandwidth as the already allocated E-UTRA carriers shall be used.
[bookmark: _Toc21097873][bookmark: _Toc29765435][bookmark: _Toc37180917][bookmark: _Toc37181361][bookmark: _Toc37181805]4.8.14.2	TC14 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2.
[bookmark: _Toc21097874][bookmark: _Toc29765436][bookmark: _Toc37180918][bookmark: _Toc37181362][bookmark: _Toc37181806]4.8.15	TC15: GSM and E-UTRA with NB-IoT in-band multi-carrier operation
The purpose of the TC15 is to test GSM and NB-IoT in-band multi-carrier aspects.
[bookmark: _Toc21097875][bookmark: _Toc29765437][bookmark: _Toc37180919][bookmark: _Toc37181363][bookmark: _Toc37181807]4.8.15.1	TC15 generation
TC15 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 5 MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. Place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT PRB (according to sub-clause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-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 5 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 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead.
[bookmark: _Toc21097876][bookmark: _Toc29765438][bookmark: _Toc37180920][bookmark: _Toc37181364][bookmark: _Toc37181808]4.8.15.2	TC15 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2.
[bookmark: _Toc21097877][bookmark: _Toc29765439][bookmark: _Toc37180921][bookmark: _Toc37181365][bookmark: _Toc37181809]4.8.16	TC16: UTRA and E-UTRA with NB-IoT in-band multi-carrier operation
The purpose of the TC16 is to test UTRA and NB-IoT in-band multi-carrier aspects.
[bookmark: _Toc21097878][bookmark: _Toc29765440][bookmark: _Toc37180922][bookmark: _Toc37181366][bookmark: _Toc37181810]4.8.16.1	TC16 generation
TC16 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Place an UTRA FDD carrier at the lower Base Station RF Bandwidth edge. The UTRA FDD may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster. Place a 5 MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. Place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT PRB (according to sub-clause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	For transmitter tests, select as many 5 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 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead.
[bookmark: _Toc21097879][bookmark: _Toc29765441][bookmark: _Toc37180923][bookmark: _Toc37181367][bookmark: _Toc37181811]4.8.16.2	TC16 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2.
[bookmark: _Toc21097880][bookmark: _Toc29765442][bookmark: _Toc37180924][bookmark: _Toc37181368][bookmark: _Toc37181812]4.8.17	TC17: E-UTRA and E-UTRA with NB-IoT in-band multi-carrier operation
The purpose of the TC17 is to test E-UTRA and NB-IoT in-band multi-carrier aspects.
[bookmark: _Toc21097881][bookmark: _Toc29765443][bookmark: _Toc37180925][bookmark: _Toc37181369][bookmark: _Toc37181813]4.8.17.1	TC17 generation
TC17 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Place a 5 MHz E-UTRA carrier adjacent to the lower Base Station RF Bandwidth edge. Place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT PRB (according to sub-clause 4.5.3) at the lower Base Station RF Bandwidth edge. Place a 5 MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. In the case of a BS supporting more than one NB-IoT in-band carrier, place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT PRB (according to sub-clause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	For transmitter tests, select as many 5 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 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead.
[bookmark: _Toc21097882][bookmark: _Toc29765444][bookmark: _Toc37180926][bookmark: _Toc37181370][bookmark: _Toc37181814]4.8.17.2	TC17 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2.
[bookmark: _Toc21097883][bookmark: _Toc29765445][bookmark: _Toc37180927][bookmark: _Toc37181371][bookmark: _Toc37181815]4.8.18	TC18: GSM and E-UTRA with NB-IoT guard-band multi-carrier operation
The purpose of the TC18 is to test GSM and NB-IoT guard-band multi-carrier aspects.
[bookmark: _Toc21097884][bookmark: _Toc29765446][bookmark: _Toc37180928][bookmark: _Toc37181372][bookmark: _Toc37181816]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, RATFOffset-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.
[bookmark: _Toc21097885][bookmark: _Toc29765447][bookmark: _Toc37180929][bookmark: _Toc37181373][bookmark: _Toc37181817]4.8.18.2	TC18 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2.
[bookmark: _Toc21097886][bookmark: _Toc29765448][bookmark: _Toc37180930][bookmark: _Toc37181374][bookmark: _Toc37181818]4.8.19	TC19: UTRA and E-UTRA with NB-IoT guard-band multi-carrier operation
The purpose of the TC19 is to test UTRA and NB-IoT guard-band multi-carrier aspects.
[bookmark: _Toc21097887][bookmark: _Toc29765449][bookmark: _Toc37180931][bookmark: _Toc37181375][bookmark: _Toc37181819]4.8.19.1	TC19 generation
TC19 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Place an UTRA FDD carrier at the lower Base Station RF Bandwidth edge. The UTRA FDD may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster. 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, RATFOffset-RAT shall apply.
-	For transmitter tests, select as many UTRA FDD 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 carrier(s) may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster. The nominal carrier spacing defined in subclause 4.5.1 shall apply.
[bookmark: _Toc21097888][bookmark: _Toc29765450][bookmark: _Toc37180932][bookmark: _Toc37181376][bookmark: _Toc37181820]4.8.19.2	TC19 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2.
[bookmark: _Toc21097889][bookmark: _Toc29765451][bookmark: _Toc37180933][bookmark: _Toc37181377][bookmark: _Toc37181821]4.8.20	TC20: E-UTRA and E-UTRA with NB-IoT guard-band multi-carrier operation
The purpose of the TC20 is to test E-UTRA and NB-IoT guard-band multi-carrier aspects.
[bookmark: _Toc21097890][bookmark: _Toc29765452][bookmark: _Toc37180934][bookmark: _Toc37181378][bookmark: _Toc37181822]4.8.20.1	TC20 generation
TC20 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Place a 10 MHz E-UTRA carrier adjacent to the lower 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 lower Base Station RF Bandwidth edge and adjacent to the E-UTRA PRB edge as close as possible (i.e., away from the lower Base Station RF Bandwidth edge). Place a 10 MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. In the case of a BS supporting more than one NB-IoT guard-band carrier, 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, RATFOffset-RAT shall apply.
-	For transmitter tests, 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 > 10 MHz shall be selected instead.
[bookmark: _Toc21097891][bookmark: _Toc29765453][bookmark: _Toc37180935][bookmark: _Toc37181379][bookmark: _Toc37181823]4.8.20.2	TC20 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2.
[bookmark: _Toc21097892][bookmark: _Toc29765454][bookmark: _Toc37180936][bookmark: _Toc37181380][bookmark: _Toc37181824]4.8.21	TC21: Contiguous operation in CS16, 18, 19
[bookmark: _Toc21097893][bookmark: _Toc29765455][bookmark: _Toc37180937][bookmark: _Toc37181381][bookmark: _Toc37181825]4.8.21.0	General
The purpose of TC21, TC21a and TC21b is to test multi-RAT operations with NR.
Unless otherwise stated, for all test configurations in this clause, the narrowest supported NR channel bandwidth and lowest SCS for that bandwidth for the operating band shall be used in the test configuration. 
Unless otherwise stated, the E-UTRA bandwidth shall be 5 MHz unless the BS does not support 5 MHz E-UTRA, in which case the E-UTRA bandwidth shall be the lowest supported bandwidth for the operating band.
[bookmark: _Toc21097894][bookmark: _Toc29765456][bookmark: _Toc37180938][bookmark: _Toc37181382][bookmark: _Toc37181826]4.8.21.1	TC21 generation
[bookmark: _Toc21097895][bookmark: _Toc29765457]TC21 is only applicable for a BS that supports E-UTRA and NR. TC21 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Adjacent to the lower Base Station RF Bandwidth edge:
[bookmark: OLE_LINK47][bookmark: OLE_LINK26][bookmark: OLE_LINK29]-	If NB-IoT operation in NR in-band is supported, place an NR carrier with NB-IoT operation in NR in-band. Place the power boosted NB-IoT RB at the lower outermost eligible (according to clause 5.7.3 of TS 36.104 [5] and the definition in clause 3.1) in-band position closest to NR minimum guard band for NB-IoT operation in NR in-band at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
[bookmark: OLE_LINK12]-	If NB-IoT operation in NR in-band is not supported, place an NR carrier. The specified Foffset, RATFOffset-RAT shall apply.
-	Adjacent to the upper Base Station RF Bandwidth edge:
-	If NB-IoT guard band operation is supported, place a 10 MHz E-UTRA carrier. Place the power boosted NB-IoT PRB at the outermost guard-band position eligible for NB-IoT PRB (according to subclause 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, RATFOffset-RAT shall apply.
-	If NB-IoT guard-band operation is not supported and NB-IoT in-band operation is supported, place a 5 MHz E-UTRA carrier. Place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT PRB (according to subclause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place an E-UTRA carrier. The specified Foffset, RATFOffset-RAT shall apply.
-	For transmitter tests, alternately add NR carriers at the low end and E-UTRA carriers at the high end adjacent to the already placed carriers until the Base Station RF Bandwidth is filled or the total number of supported carriers is reached. The nominal carrier spacing defined in subclause 4.5.1 shall apply.
[bookmark: _Toc37180939][bookmark: _Toc37181383][bookmark: _Toc37181827]4.8.21.1A	TC21a generation
TC21a is only applicable for a BS that supports GSM, E-UTRA and NR. TC21a is constructed using the following method:
For transmitter tests, if the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of TC21a shall be generated using the following values for rated total output power and the total number of supported carriers:
1)	The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations
2)	The reduced rated total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.
If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, tests that use TC21a shall be performed using both instances 1) and 2) of TC21a except tests for modulation accuracy in which only TC21a according to 2) shall be used.
[bookmark: _Toc21097896][bookmark: _Toc29765458]-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Adjacent to the lower Base Station RF Bandwidth edge:
-	Place a GSM carrier.
[bookmark: OLE_LINK21]-	Adjacent to the upper Base Station RF Bandwidth edge:
[bookmark: OLE_LINK50]-	If NB-IoT operation in NR in-band is supported, place an NR carrier with NB-IoT operation in NR in-band. Place the power boosted NB-IoT RB at the upper outermost RB eligible (according to clause 5.7.3 of TS 36.104 [5] and the definition in clause 3.1) in-band position closest to NR minimum guard band for NB-IoT operation in NR in-band at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	If NB-IoT operation in NR in-band is not supported:
-	If NB-IoT guard band operation is supported, place a 10 MHz E-UTRA carrier. Place the power boosted NB-IoT PRB at the outermost guard-band position eligible for NB-IoT PRB (according to subclause 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, RATFOffset-RAT shall apply.
-	If NB-IoT guard-band operation is not supported and NB-IoT in-band operation is supported, place a 5 MHz E-UTRA carrier. Place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT PRB (according to subclause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place a GSM carrier. The specified Foffset, RATFOffset-RAT shall apply. Place one E-UTRA carrier adjacent to the already placed GSM carrier. The specified Foffset, RATFOffset-RAT shall apply.
-	Place one NR carrier adjacent to the already placed carrier at the upper Base Station RF bandwidth edge.
-	For transmitter tests, add GSM carriers at the lower edge using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit. Add alternately NR carriers and E-UTRA carriers at the high end adjacent to the already placed carriers until the Base Station RF Bandwidth is filled or the total number of supported carriers is reached. The nominal carrier spacing defined in subclause 4.5.1 shall apply.
[bookmark: _Toc37180940][bookmark: _Toc37181384][bookmark: _Toc37181828]4.8.21.1B	TC21b generation 
TC21b is only applicable for a BS that supports UTRA, E-UTRA and NR. TC21b is constructed using the following method:
For transmitter tests, if the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of TC21b shall be generated using the following values for rated total output power and the total number of supported carriers:
1)	The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations
2)	The reduced rated total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.
If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, tests that use TC21b shall be performed using both instances 1) and 2) of TC21b.
[bookmark: _Toc21097897][bookmark: _Toc29765459]-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Adjacent to the lower Base Station RF Bandwidth edge:
[bookmark: OLE_LINK51]-	If NB-IoT operation in NR in-band is supported, place an NR carrier with NB-IoT operation in NR in-band. Place the power boosted NB-IoT RB at the lower outermost RB eligible (according to clause 5.7.3 of TS 36.104 [5] and the definition in clause 3.1) in-band position closest to NR minimum guard band for NB-IoT operation in NR in-band at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	If NB-IoT operation in NR in-band is not supported, place an NR carrier. The specified Foffset, RATFOffset-RAT shall apply.
-	Adjacent to the upper Base Station RF Bandwidth edge:
-	If NB-IoT guard band operation is supported, place a 10 MHz E-UTRA carrier. Place the power boosted NB-IoT PRB at the outermost guard-band position eligible for NB-IoT PRB (according to subclause 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, RATFOffset-RAT shall apply.
-	If NB-IoT guard-band operation is not supported and NB-IoT in-band operation is supported, place a 5 MHz E-UTRA carrier. Place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT PRB (according to subclause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place a E-UTRA carrier. The specified Foffset, RATFOffset-RAT shall apply.
-	Place UTRA carrier adjacent to the already placed E-UTRA carrier. The UTRA FDD may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.
-	For transmitter tests, alternately add NR carriers at the low end and E-UTRA carriers at the high end adjacent to the already placed carriers until the Base Station RF Bandwidth is filled or the total number of supported carriers is reached. The nominal carrier spacing defined in subclause 4.5.1 shall apply.
[bookmark: _Toc37180941][bookmark: _Toc37181385][bookmark: _Toc37181829]4.8.21.2	TC21 power allocation
a)	Unless otherwise stated, set each carrier to the same power so that the sum of the carrier powers equals the rated total output power as appropriate for the test configuration according to manufacturer’s declarations in subclause 4.7.2
b)	In case that TC21 is configured for testing modulation quality, the power allocated per carrier for the RAT on which modulation quality is measured shall be the highest possible for the given modulation configuration according to the manufacturer’s declarations in subclause 4.7.2, unless that power is higher than the level defined by case a). The power of the remaining carriers from other RAT(s) shall be set to the same level as in case a).
If in the case of b) the power of one RAT needs to be reduced in order to meet the manufacture’s declaration the power in the other RAT(s) does not need to be increased.
[bookmark: _Toc21097898][bookmark: _Toc29765460][bookmark: _Toc37180942][bookmark: _Toc37181386][bookmark: _Toc37181830]4.8.22	NTC21: Non-contiguous operation in CS16, 18, 19
[bookmark: _Toc21097899][bookmark: _Toc29765461][bookmark: _Toc37180943][bookmark: _Toc37181387][bookmark: _Toc37181831]4.8.22.0	General
The purpose of NTC21, NTC21a and NTC21b is to test multi-RAT operations with NR.
Unless otherwise stated, for all test configurations in this clause, the narrowest supported NR channel bandwidth and lowest SCS for that bandwidth shall be used in the test configuration. 
Unless otherwise stated, the E-UTRA bandwidth shall be 5 MHz unless the BS does not support 5 MHz E-UTRA, in which case the E-UTRA bandwidth shall be the lowest supported bandwidth.
[bookmark: _Toc21097900][bookmark: _Toc29765462][bookmark: _Toc37180944][bookmark: _Toc37181388][bookmark: _Toc37181832]4.8.22.1	NTC21 generation
NTC21 is only applicable for a BS that supports E-UTRA and NR. NTC21 is constructed using the following method:
[bookmark: _Toc21097901][bookmark: _Toc29765463]-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth for non-contiguous operation. The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum Base Station RF Bandwidth.
-	Adjacent to the lower Base Station RF Bandwidth edge:
[bookmark: OLE_LINK52]-	If NB-IoT operation in NR in-band is supported, place an NR carrier with NB-IoT operation in NR in-band. Place the power boosted NB-IoT RB at the lower outermost RB eligible (according to clause 5.7.3 of TS 36.104 [5] and the definition in clause 3.1) in-band position closest to NR minimum guard band for NB-IoT operation in NR in-band at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	If NB-IoT operation in NR in-band is not supported, place an NR carrier. The specified Foffset, RATFOffset-RAT shall apply.
-	Adjacent to the upper Base Station RF Bandwidth edge:
-	If NB-IoT guard band operation is supported, place a 10 MHz E-UTRA carrier. Place the power boosted NB-IoT PRB at the outermost guard-band position eligible for NB-IoT PRB (according to subclause 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, RATFOffset-RAT shall apply.
-	If NB-IoT guard-band operation is not supported and NB-IoT in-band operation is supported, place a 5 MHz E-UTRA carrier. Place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT PRB (according to subclause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place an E-UTRA carrier. The specified Foffset, RATFOffset-RAT shall apply.
-	The sub-block edges adjacent to the sub-block gap shall be determined using the specified Foffset, RATFOffset-RAT for the carrier adjacent to the sub-block gap.
[bookmark: _Toc37180945][bookmark: _Toc37181389][bookmark: _Toc37181833]4.8.22.1A	NTC21a generation
NTC21a is only applicable for a BS that supports GSM, E-UTRA and NR. NTC21a is constructed using the following method:
If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of NTC21a shall be generated using the following values for rated total output power and the total number of supported carriers:
1)	The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations
2)	The reduced rated total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.
If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, tests that use NTC21a shall be performed using both instances 1) and 2) of NTC21a except:
1)	Tests for modulation accuracy in which only NTC21a according to 2) shall be used.
2)	If the reduced number of supported carriers is 6 or more, only instance 1) of NTC21a shall be used.
[bookmark: _Toc21097902][bookmark: _Toc29765464]-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth for non-contiguous operation. The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum Base Station RF Bandwidth.
-	Adjacent to the lower Base Station RF Bandwidth edge:
-	Place a GSM carrier at the lower RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block and:
-	If NB-IoT operation in NR in-band is supported, place an NR carrier with NB-IoT operation in NR in-band in the middle of the lower sub-block bandwidth and place the power boosted NB-IoT RB at the lower outermost RB eligible (according to clause 5.7.3 of TS 36.104 [5] and the definition in clause 3.1) in-band position closest to NR minimum guard band for NB-IoT operation in NR in-band.
-	If NB-IoT operation in NR in-band is not supported, place NR carrier in the middle of the lower sub-block bandwidth.
-	Adjacent to the upper Base Station RF Bandwidth edge:
-	If NB-IoT guard band operation is supported, place a 10 MHz E-UTRA carrier. Place the power boosted NB-IoT PRB at the outermost guard-band position eligible for NB-IoT PRB (according to subclause 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, RATFOffset-RAT shall apply.
-	If NB-IoT guard-band operation is not supported and NB-IoT in-band operation is supported, place a 5 MHz E-UTRA carrier. Place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT PRB (according to subclause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place a GSM carrier. The specified Foffset, RATFOffset-RAT shall apply.
-	Place a GSM carrier adjacent to the lower sub-block edge of the upper sub-block. Place an E-UTRA carrier in the middle of the upper sub-block bandwidth.
-	The nominal carrier spacing defined in subclause 4.5.1 shall apply. The sub-block edges adjacent to the sub-block gap shall be determined using the specified Foffset, RATFOffset-RAT for the carrier adjacent to the sub-block gap. 
[bookmark: _Toc37180946][bookmark: _Toc37181390][bookmark: _Toc37181834]4.8.22.1B	NTC21b generation
NTC21b is only applicable for a BS that supports UTRA, E-UTRA and NR. NTC21b is constructed using the following method:
If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of NTC21b shall be generated using the following values for rated total output power and the total number of supported carriers:
1)	The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations
2)	The reduced rated total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.
If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, tests that use NTC21b shall be performed using both instances 1) and 2) of NTC21b except if the reduced number of supported carriers is 4 or more, only instance 1) of NTC21b shall be used.
[bookmark: _Toc21097903][bookmark: _Toc29765465]-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth for non-contiguous operation. The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum Base Station RF Bandwidth.
-	Adjacent to the lower Base Station RF Bandwidth edge:
-	If NB-IoT operation in NR in-band is supported, place an NR carrier with NB-IoT operation in NR in-band. Place the power boosted NB-IoT RB at the lower outermost RB eligible (according to clause 5.7.3 of TS 36.104 [5] and the definition in clause 3.1) in-band position closest to NR minimum guard band for NB-IoT operation in NR in-band at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	If NB-IoT operation in NR in-band is not supported, place an NR carrier. The specified Foffset, RATFOffset-RAT shall apply.
-	Adjacent to the upper Base Station RF Bandwidth edge:
-	If NB-IoT guard band operation is supported, place a 10 MHz E-UTRA carrier. Place the power boosted NB-IoT PRB at the outermost guard-band position eligible for NB-IoT PRB (according to subclause 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, RATFOffset-RAT shall apply.
-	If NB-IoT guard-band operation is not supported and NB-IoT in-band operation is supported, place a 5 MHz E-UTRA carrier. Place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT PRB (according to subclause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place an E-UTRA carrier. The specified Foffset, RATFOffset-RAT shall apply.
-	Place a UTRA carrier adjacent to the lower sub-block edge of the upper sub-block.	
-	For transmitter tests, place one UTRA adjacent to the upper sub-block edge of the lower sub-block. The nominal carrier spacing defined in subclause 4.5.1 shall apply.
-	The sub-block edges adjacent to the sub-block gap shall be determined using the specified Foffset, RATFOffset-RAT for the carrier adjacent to the sub-block gap. The carrier(s) may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.
[bookmark: _Toc37180947][bookmark: _Toc37181391][bookmark: _Toc37181835]4.8.22.2	NTC21 power allocation
a)	Unless otherwise stated, set each carrier to the same power so that the sum of the carrier powers equals the rated total output power appropriate for the test configuration according to manufacturer’s declarations in subclause 4.7.2.
b)	In case that NTC21 is configured for testing modulation quality, the power allocated per carrier for the RAT on which modulation quality is measured shall be the highest possible for the given modulation configuration according to the manufacturer’s declarations in subclause 4.7.2, unless that power is higher than the level defined by case a). The power of the remaining carriers from other RAT(s) shall be set to the same level as in case a).
If in the case of b) the power of one RAT needs to be reduced in order to meet the manufacture’s declaration the power in the other RAT(s) does not need to be increased.
[bookmark: _Toc21097904][bookmark: _Toc29765466][bookmark: _Toc37180948][bookmark: _Toc37181392][bookmark: _Toc37181836]4.8.23	TC22: Contiguous operation in CS17
[bookmark: _Toc21097905][bookmark: _Toc29765467][bookmark: _Toc37180949][bookmark: _Toc37181393][bookmark: _Toc37181837]4.8.23.1	TC22 generation
TC22 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Adjacent to the upper Base Station RF Bandwidth edge:
-	Place a standalone NB-IoT carrier.
· Adjacent to the lower Base Station RF Bandwidth edge:
[bookmark: OLE_LINK14][bookmark: OLE_LINK59]-	If NB-IoT operation in NR in-band is supported, place an NR carrier with NB-IoT operation in NR in-band. Place the power boosted NB-IoT RB at the lower outermost RB eligible (according to clause 5.7.3 of TS 36.104 [5] and the definition in clause 3.1) in-band position closest to NR minimum guard band for NB-IoT operation in NR in-band at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply. Place a 5MHz / 15kHz SCS E-UTRA carrier adjacent to the 5MHz NR carrier.
-	If NB-IoT operation in NR in-band is not supported and:
-	If NB-IoT guard band operation is supported, place a 10 MHz E-UTRA carrier. Place the NB-IoT PRB at the outermost guard-band position eligible for NB-IoT PRB (according to subclause 4.5.3) at the lower Base Station RF Bandwidth edge and adjacent to the E-UTRA PRB edge as close as possible (i.e., away from the lower Base Station RF Bandwidth edge). The specified Foffset, RATFOffset-RAT shall apply. Place a 5MHz / 15kHz SCS NR carrier adjacent to the 10 MHz E-UTRA carrier.
-	If NB-IoT guard-band operation is not supported and NB-IoT in-band operation is supported, place a 5 MHz E-UTRA carrier. Place the NB-IoT PRB at the outermost in-band position eligible for NB-IoT PRB (according to subclause 4.5.3) at the lower Base Station RF Bandwidth edge. The specified Foffset, RATFOffset-RAT shall apply. Place a 5MHz / 15kHz SCS NR carrier adjacent to the 5 MHz E-UTRA carrier.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place a 5MHz/15kHz SCS NR carrier. The specified Foffset, RATFOffset-RAT shall apply. Place a 5 MHz E-UTRA carrier adjacent to the 5MHz / 15kHz SCS NR carrier.
-	For transmitter tests, alternately add 5MHz E-UTRA carriers at the low end and NB-IoT standalone carriers at the high end adjacent to the already placed carriers until the Base Station RF Bandwidth is filled or the total number of supported carriers is reached. The nominal carrier spacing defined in subclause 4.5.1 shall apply.
-	If NR 5MHz and/or E-UTRA 5/10 MHz channel bandwidth is not supported, the narrowest carrier shall be selected. If 15kHz SCS is not supported for particular NR operating band, the smallest supported SCS declared per operating band shall be selected.
[bookmark: _Toc21097906][bookmark: _Toc29765468][bookmark: _Toc37180950][bookmark: _Toc37181394][bookmark: _Toc37181838]4.8.23.2	TC22 power allocation
Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.7.2.

--------- end of changes -------

