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Background

During RAN4#91, the way forward on new capability sets has been agreed [1]. In order to finalize the remaining issues, agreement on test configuration definitions and requirements applicability needs to be made. This document provides proposal on test configuration defintions for new capability sets.
Discussion
Below is the proposal (shown by track changes) on test configuration definitions for new capability sets. Since new capability sets have similarities to CS16 (newly introduced CS with E-UTRA and NR) and CS7 (UTRA/E-UTRA/GSM excluding single-RAT GSM operation), the proposal is based on test configurations used in CS7 (TC4a, TC4b, NTC4a, NTC4b, NTC5a, NTC5b) and CS16 (TC21, NTC21). 
4.8.21
TC21: Contiguous operation in CS16, CS18 and CS19
4.8.21.1
TC21 generation

TC21 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 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 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.

-
Place 5MHz/15kHz SCS NR carrier adjacent to the already placed E-UTRA carrier.
-
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 5MHz/15kHz SCS NR carriers 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.

4.8.21.1b
TC21b generation

TC21b 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.

-
Place UTRA carrier adjacent to the already placed E-UTRA carrier. 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.
-
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.
4.8.21.2
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.

4.8.22
NTC21: Non-contiguous operation in CS16, CS18 and CS19
4.8.22.1
NTC21 generation

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 a 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

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 a GSM carrier at the lower 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.

-
Place 5MHz/15kHz SCS NR carrier adjacent to the lower sub-block edge of the upper sub-block.

-
For transmitter tests, place one GSM adjacent to the upper sub-block edge of the lower sub-block. If supported, add GSM carriers in the lower sub-block using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit. In the upper sub-block, add alternately 5MHz/15kHz SCS NR carriers and 5 MHz E-UTRA carriers adjacent to the already placed carriers until the upper sub-block is filled or the total number of supported carriers is reached. 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-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.

4.8.22.1b
NTC21b generation

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 a 5MHz/15kHz SCS NR carrier at the lower 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.

-
Place UTRA carrier adjacent to the already placed E-UTRA carrier. 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.

-
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.
4.8.22.2
NTC21 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.

Conclusion
It is proposed to agree on proposal on test configuration definitions as shown above.

Reference
[1]
R4-1907807; Way forward on new capability sets; Ericsson, Huawei, Nokia, Nokia Shanghai Bell, ZTE
3GPP


