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[bookmark: _Toc535410627]4.8.21	TC21: Contiguous operation in CS16, 18, 19
4.8.21.A1 General
The purpose of TC21 is to test multi-RAT operations with NR. 
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 TC21 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 TC21 shall be performed using both instances 1) and 2) of TC21, except tests for modulation accuracy in which only TC21 according to 2) shall be used.
Unless otherwise stated, for all test configurations in this section, NR bandwidth shall be 5MHz and SCS 15kHz and E-UTRA bandwidth thall be 5MHz.

[bookmark: _Toc535410628]4.8.21.1	TC21 generation
TC21a is only applicable for a BS that supports E-UTRA and NR. TC21a is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Place a 5MHz/15kHz SCS NR carrier at the lower Base Station RF Bandwidth edge and:
-	If NB-IoT guard band operation is supported, 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 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-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 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 subclause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place a 5 MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
-	For transmitter tests, alternately add 5MHz/15kHz SCS NR 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.
-	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.
4.8.21.1a	TC21a generation     
TC21a is only applicable for a BS that supports UTRA, E-UTRA and NR. TC21a is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Place a NR carrier at the lower Base Station RF Bandwidth edge and:
-	If NB-IoT guard band operation is supported, 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 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-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 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 subclause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place an MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
-	If more than 2 carriers are supported, place UTRA carrier in the middle of the 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.
-	Add additional NR and E-UTRA carriers in the middle if possible (firstly NR, then E-UTRA, then NR etc.). The same bandwidths as the already allocated E-UTRA/NR carriers shall be used.

4.8.21.1b	TC21b generation
TC21b is only applicable for a BS that supports GSM, E-UTRA and NR. TC21b 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 edge and:
-	If NB-IoT guard band operation is supported, 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 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-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 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 subclause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place a GSM carrier adjacent to the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
-	IF supported, place one NR carrier and then one E-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. If the BS does not support 5 MHz NR channel BW use the narrowest supported BW. If 15kHz SCS is not supported for particular NR operating band, the smallest supported SCS declared per operating band shall be selected. 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 NR and E-UTRA carriers in the middle if possible (firstly NR, then E-UTRA, then NR etc.).. The same bandwidths as the already allocated E-UTRA and NR carriers shall be used.

[bookmark: _Toc535410629]4.8.21.2	TC21 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: _Toc535410630]4.8.22	NTC21: Non-contiguous operation in CS16
4.8.22.A1 General   
The purpose of NTC21 is to test multi-RAT operations with NR. 
If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of NTC21 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 NTC21 shall be performed using both instances 1) and 2) of NTC21, except:
1)	Tests for modulation accuracy in which only NTC21 according to 2) shall be used.
2)	If the reduced number of supported carriers is 6 or more, only instance 1) of NTC21 shall be used.
Unless otherwise stated, for all test configurations in this section, NR bandwidth shall be 5MHz and SCS 15kHz and E-UTRA bandwidth thall be 5MHz.

[bookmark: _Toc535410631]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:
-	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.
-	Place an 5MHz/15kHz SCS NR carrier at the lower RF Bandwidth edge and:
-	If NB-IoT guard band operation is supported and NB-IoT in-band operation is supported, 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 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-RAT shall apply.
-	If NB-IoT guard-band operation is not supported, 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 subclause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place a 5 MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
-	The sub-block edges adjacent to the sub-block gap shall be determined using the specified FOffset-RAT for the carrier adjacent to the sub-block gap.
-	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.

4.8.22.1a	NTC21a generation
NTC21a is only applicable for a BS that supports UTRA, E-UTRA and NR. NTC21a 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 UTRA carrier adjacent to the lower sub-block edge and one NR carrier adjacent to the upper sub-block edge of the lower sub-block. Place one E-UTRA carrier adjacent to the upper BS RF bandwidth edge as follows:
- 	If NB-IoT guard band operation is supported, place a 10 MHz E-UTRA carrier adjacent to the upper BS RF bandwidth edge. 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 BS RF bandwidth edge and adjacent to the E-UTRA PRB edge as close as possible (i.e., away from the upper BS RF bandwidth edge). The specified FOffset-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 adjacent to the upper BS RF bandwidth edge. 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 BS RF bandwidth edge. The specified FOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place a 5 MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
The carrier(s) 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-RAT for the carrier adjacent to the sub-block gap. If NR or E-UTRA 5MHz 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.


4.8.21.1b	NTC21b generation
NTC21b is only applicable for a BS that supports GSM, E-UTRA and NR. NTC21b 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 NR carrier adjacent to the upper sub-block edge of the lower sub-block. Place an E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge as follows:
- 	If NB-IoT guard band operation is supported, 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 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-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 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 subclause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place a 5 MHz E-UTRA carrier adjacent to the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
-	If the BS supports up to 4 carriers, place one GSM carrier adjacent to the lower Base Station RF Bandwidth edge. Place one NR carrier adjacent to the upper sub-block edge of the lower sub-block and one E-UTRA carrier adjacent to the lower sub-block edge of the upper sub-block. Place an E-UTRA or GSM carrier adjacent to the upper Base Station RF Bandwidth edge as follows:
- 	If NB-IoT guard band operation is supported, 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 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-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 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 subclause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place a GSM carrier adjacent to the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.

-	If the BS supports up to 5 carriers, place one GSM carrier adjacent to the lower Base Station RF Bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block. Place one NR carrier in the middle of the lower sub-block bandwidth and one E-UTRA carrier adjacent to the lower sub-block edge of the upper sub-block. Place an E-UTRA or GSM carrier adjacent to the upper Base Station RF Bandwidth edge as follows:
- 	If NB-IoT guard band operation is supported, 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 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-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 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 subclause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place a GSM carrier adjacent to the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.

-	If the BS supports at least 6 carriers, place one GSM carrier adjacent to the lower Base Station RF Bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block. Place one NR carrier in the middle of the lower sub-block bandwidth and one NR carrier in the middle of the upper sub-block bandwidth. Place one E-UTRA carrier adjacent to the lower sub-block edge of the upper sub-block. Place an E-UTRA or GSM carrier adjacent to the upper Base Station RF Bandwidth edge as follows:
- 	If NB-IoT guard band operation is supported, 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 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-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 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 subclause 4.5.3) at the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
-	If neither NB-IoT guard-band nor NB-IoT in-band operation is supported, place a GSM carrier adjacent to the upper Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
The carrier(s) 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-RAT for the carrier adjacent to the sub-block gap. If NR or E-UTRA 5MHz 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: _Toc535410632]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 according to manufacturer’s declarations in subclause 4.7.2 a) 
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.
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.

