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1 Introduction
in RAN4#97e WF[1] states the agreements on the test configuration construction. In this paper, we present our view on test configuration for IAB RF conformance test work and also propose the TP for the test configuration
2 Discussion
In WF[1], the test configuration agreement is stated below:
IAB test configurations are the baseline to be used for IAB-MT. For the details need to be further checked including CHBW and other parameters.

•
5 MHz ChBW needs to be replaced or removed for IAB-MT
The test configuration is constructed based on declared node characteristic and thus it is also important to discuss the declaration-based characteristic for IAB-MT. In IAB declaration, there are some specific parameter relating to the test configuration, to follow the same principle of the IAB, these declared parameters for IAB-MT needs to be agreed, for example, the highlighted items below, most of the IAB-DU declaration can be reused for IAB-MT except one for TAE. The void declaration which could be either kept in table or removed but keep the declaration number unchanged. By doing this the declaration number is consistent with the BS declaration number and make it easier to handle when reference to BS conformance test.
Proposal#1: Reusing the below declared parameter for IAB-MT relating to the test configuration.
Table x.y-1 Manufacturers declarations for IAB-MT type 1-H,  IAB-DU type 1-H test requirements
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	IAB-DU type 1-H
	IAB-MT type 1-H

	D.1
	IAB requirements set
	Declaration of one of the NR IAB requirement's set as defined for IAB-DU type 1-H, or IAB-MT type 1-H.
	x
	x

	D.2
	IAB class
	IAB class of the IAB, declared as Wide Area IAB, or Local Area IAB.
	x
	x

	D.3
	Operating bands and frequency ranges
	List of NR operating band(s) supported by single-band connector(s) and/or multi-band connector(s) of the IAB and if applicable, frequency range(s) within the operating band(s) that the IAB can operate in. 
Declarations shall be made per TAB connector for IAB type 1-H.
	x
	x

	D.4
	Spurious emission category
	Declare the IAB spurious emission category as either category A or B with respect to the limits for spurious emissions, as defined in Recommendation ITU-R SM.329 [5]. 
	x
	x

	D.5
	Additional operating band unwanted emissions
	The manufacturer shall declare whether the IAB under test is intended to operate in geographic areas where the additional operating band unwanted emission limits defined in clause 6.6.4.5.6 apply. (Note 3).
	x
	x

	D.6
	Co-existence with other systems
	The manufacturer shall declare whether the IAB under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA, PHS and/or NR operating in another band are deployed. 
	x
	x

	D.7
	Co-location with other base stations
	The manufacturer shall declare whether the IAB under test is intended to operate co-located with IAB and/or Base Stations of one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or NR operating in another band. 
	x
	x

	D.8
	Single band connector or multi-band connector
	Declaration of the single band or multi-band capability of single band connector(s) or multi-band connector(s), declared for every connector.
	x
	x

	D.9
	Contiguous or non-contiguous spectrum operation support
	Ability to support contiguous or non-contiguous (or both) frequency distribution of carriers when operating multi-carrier. Declared per single band connector or multi-band connector, per operating band.
	x
	x

	D.10

	void
	void
	x
	x

	D.11
	Maximum IAB RF Bandwidth
	Maximum IAB RF Bandwidth in the operating band for single-band operation. Declared per supported operating band, per TAB connector for IAB type 1-H. (Note 2)
	x
	x

	D.12
	Maximum IAB RF Bandwidth for multi-band operation
	Maximum IAB RF Bandwidth for multi-band operation. Declared per supported operating band, per TAB connector for IAB type 1-H.
	x
	x

	D.13
	Total RF bandwidth (BWtot)
	Total RF bandwidth BWtot of transmitter and receiver, declared per the band combinations (D.27). 
	x
	x

	D.14
	NR supported channel bandwidths and SCS
	NR supported SCS and channel bandwidths per supported SCS. Declared per supported operating band, per TAB connector for IAB type 1-H.
	x
	x

	D.15
	CA only operation
	Declaration of CA-only operation (with equal power spectral density among carriers) but not multiple carriers, declared per operating band per TAB connector for IAB type 1-H.
	x
	x

	D.16
	Single or multiple carrier
	Capable of operating with a single carrier (only) or multiple carriers. Declared per supported operating band, per TAB connector for IAB type 1-H.
	x
	x

	D.17
	Maximum number of supported carriers per operating band in single band operation
	Maximum number of supported carriers per supported operation band in single band operation. Declared per supported operating band, per TAB connector for IAB type 1-H. (Note 2)
	x
	x

	D.18
	Maximum number of supported carriers per operating band in multi-band operation
	Maximum number of supported carriers per supported operation band in multi-band operation. (Note 2)
	x
	x

	D.19
	Total maximum number of supported carriers in multi-band operation
	Maximum number of supported carriers for all supported operating bands in multi-band operation. Declared for all connectors (D.18).
	x
	x

	D.20
	Other band combination multi-band restrictions
	Declare any other limitations under simultaneous operation in the declared band combinations (D.35) for each multi-band connector which have any impact on the test configuration generation.
Declared for every multi-band connector.
	x
	x

	D.21
	Rated carrier output power (Prated,c,AC, or Prated,c,TABC)
	Conducted rated carrier output power, per single band connector or multi-band connector.
Declared per supported operating band, per TAB connector for IAB type 1-H. (Note 1, 2)
	x
	x

	D.22
	Rated total output power (Prated,t,AC, or Prated,t,TABC)
	Conducted total rated output power.
Declared per supported operating band, per TAB connector for IAB type 1-H.

For multi-band connectors declared for each supported operating band in each supported band combination. (Note 1, 2)
	x
	x

	D.23
	Rated multi-band total output power, Prated,MB,TABC
	Conducted multi-band rated total output power.
Declared per supported operating band combinations, per multi-band connector. (Note 1)
	x
	x

	D.24
	Ncells
	Number corresponding to the minimum number of cells that can be transmitted by a IAB in a particular operating band with transmission on all TAB connectors supporting the operating band. 
	x
	x

	D.25
	Maximum supported power difference between carriers
	Maximum supported power difference between carriers. Declared per supported operating band, per TAB connector for IAB type 1-H.
	x
	x

	D.26
	Maximum supported power difference between carriers is different operating bands
	Supported power difference between any two carriers in any two different supported operating bands. Declared per supported operating band combination, per multi-band connector.
	x
	x

	D.27
	Operating band combination support
	List of operating bands combinations supported by single-band connector(s) and/or multi-band connector(s) of the IAB. Declared per TAB connector for IAB type 1-H.
	x
	x

	D.28
	void 
	void
	x
	x

	D.29
	Intra-system interfering signal declaration list
	List of single band connector(s) or multi-band connector(s) for which an intra-system interfering signal level is required to be declared. Declaration is required if the intra-system interfering signal level is larger than the co-location interfering signal level.
	x
	x

	D.30
	Intra-system interfering signal level
	The interfering signal level in dBm. Declared per supported operating band, per TAB connector for IAB type 1-H covered by D.29.
	x
	x

	D.31
	TAE groups
	Set of declared TAB connector beam forming groups on which the TAE requirements apply.

All TAB connectors belong to at least one TAB connector beam forming group (even if it's a TAB connector beam forming group consisting of one connector).

The smallest possible number of TAB connector beam forming groups need to be declared such that there is no TAB connector not contained in at least one of the declared TAB connector beam forming groups.

Declared per supported operating band.
	x
	

	D.32
	Equivalent connectors
	List of TAB connector of IAB type 1-H, which have been declared equivalent.

Equivalent connectors imply that the TAB connector of IAB type 1-H, are expected to behave in the same way when presented with identical signals under the same operating conditions. All declarations made for the TAB connector of IAB type 1-H are identical and the transmitter unit and/or receiver unit driving the TAB connector of IAB type 1-H are of identical design.
	x
	x

	D.33
	TAB connector RX min cell group


	Declared as a group of TAB connectors to which RX requirements are applied. This declaration corresponds to group of TAB connectors which are responsible for receiving a cell when the IAB type 1-H setting corresponding to the declared minimum number of cells (Ncells) with transmission on all TAB connectors supporting an operating band.
	x
	x

	D.34
	TAB connector TX min cell group
	Declared group of TAB connectors to which TX requirements are applied. This declaration corresponds to group of TAB connectors which are responsible for transmitting a cell when the IAB type 1-H setting corresponding to the declared minimum number of cells (Ncells) with transmission on all TAB connectors supporting an operating band.
	x
	x

	D.36
	Relation between supported maximum RF bandwidth, number of carriers and Rated total output power
	If the rated total output power and total number of supported carriers are not simultaneously supported, the manufacturer shall declare the following additional parameters:

-
The reduced number of supported carriers at the rated total output power;

-
The reduced total output power at the maximum number of supported carriers.
	x
	x

	D.38
	Inter-band CA 
	Band combinations declared to support inter-band CA (per CA capable multi-band connector(s), as in D.15).
Declared for every multi-band connector which support CA.
	x
	x

	D.39
	Intra-band contiguous CA 
	Bands declared to support intra-band contiguous CA (per CA capable single band connector(s) or multi-band connector(s), as in D.15).

Declared per TAB connector for IAB type 1-H.
	x
	x

	D.40
	Intra-band non-contiguous CA
	Bands declared to support intra-band non-contiguous CA (per CA capable single band connector(s) or multi-band connector(s), as in D.15).

Declared per TAB connector for IAB type 1-H.
	x
	x

	NOTE 1:
If a IAB is capable of 256QAM DL operation then two rated output power declarations may be made. One declaration is applicable when configured for 256QAM transmissions and the other declaration is applicable when not configured for 256QAM transmissions.
NOTE 2:
Parameters for contiguous or non-contiguous spectrum operation in the operating band are assumed to be the same unless they are separately declared. When separately declared, they shall still use the same declaration identifier.

NOTE 3:
If IAB is declared to support Band n20 (D.3), the manufacturer shall declare if the IAB may operate in geographical areas allocated to broadcasting (DTT). Additionally, related declarations of the emission levels and maximum output power shall be declared.
NOTE 4:
This manufacturer declaration is optional. 


Proposal-2: Use the above declaration for IAB-MT to construct the test configuration.

To follow the IAB principle, for IAB-MT type 1-H, the specific Test configuration reuse the test configuration (NRTC1 to NRTC 5 ) in TS 38.141-1, namely:

· NRTC1: Contiguous spectrum operation

· NRTC2: Contiguous CA occupied bandwidth

· NRTC3: Non-contiguous spectrum operation

· NRTC4: Multi-band test configuration for full carrier allocation

· NRTC5: Multi-band test configuration with high PSD per carrier
For each of the test configuration, NRTC generation and NRTC power allocation has dependency on the manufacture declaration. As IAB-MT has the same declaration with IAB-DU, so the same NRTC generation and power allocation can be reused. 
Proposal-3: NRTC generation and NRTC power allocation for IAB-MT can be the same with IAB-DU.

In WF[1], there is a open issue on how to treat the 5MHz channel bandwidth as current IAB FR1 band does not support 5MHz channel. We think in test specification, the same principle with IAB could be used for IAB-MT which stated in test signal description in Note 1in Table 4.7.2.1-1, so in case there is no 5MHz supported, the narrowest bandwidth will be used depending on the declaration.
Note: If this IAB channel bandwidth is not supported, the narrowest supported IAB channel bandwidth declared per operating band (D.7) shall be used.
Proposal-4: Use the same IAB principle for the 5MHz minimum supported bandwidth for test signal generation.
3. Text Proposal

--------------------------------------------------Start of TP------------------------------------------------------

4.7
Test configurations

4.7.1
General

The test configurations shall be constructed using the methods defined below, subject to the parameters declared by the manufacturer for the supported RF configurations as listed in clause 4.6. The test configurations to use for conformance testing are defined for each supported RF configuration in clauses 4.8.3 and 4.8.4.

The applicable test models for generation of the carrier transmit test signal are defined in clause 4.9.

NOTE:
If required, carriers are shifted to align with the channel raster.
4.7.2
Test signal used to build Test Configurations

The signal's channel bandwidth and subcarrier spacing used to build NR Test Configurations shall be selected according to table 4.7.2-1.

Table 4.7.2-1: Signal to be used to build NR TCs

	Operating Band characteristics
	FDL_high – FDL_low <100 MHz
	FDL_high – FDL_low ≥ 100 MHz

	TC signal 
	BWchannel
	5 MHz (Note 1)
	20 MHz (Note 1)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing

	NOTE 1:
If this channel bandwidth is not supported, the narrowest supported channel bandwidth shall be used.


4.7.3
NRTC1: Contiguous spectrum operation

The purpose of test configuration NRTC1 is to test all IAB requirements excluding CA occupied bandwidth.
For NRTC1 used in receiver tests only the two outermost carriers within each supported operating band need to be generated by the test equipment;
4.7.3.1
NRTC1 generation

NRTC1 shall be constructed on a per band basis using the following method:

-
Declared maximum Base Station RF Bandwidth supported for contiguous spectrum operation (D.11) shall be used;

-
Select the carrier to be tested according to 4.7.2 and place it adjacent to the lower IAB RF Bandwidth edge. Place same signal adjacent to the upper IAB RF Bandwidth edge. 

-
If NB-IoT operation in NR in-band is supported, place the power boosted NB-IoT RB at the lower outermost RB eligible for NB-IoT operation in NR in-band according to clause 5.7.3 of TS 36.104 [22] and the definition in clause 3.1. If more than one NB-IoT carrier is supported with NB-IoT operation in NR in-band, place the power boosted NB-IoT RB at the upper outermost RB eligible for NB-IoT operation in NR in-band.

-
For transmitter tests, select as many carriers (according to 4.7.2) that the IAB supports within an operating band and fit in the rest of the declared maximum IAB RF Bandwidth (D.11). Place the carriers adjacent to each other starting from the upper IAB RF Bandwidth edge. The nominal channel spacing defined in TS 38.104 [2], clause 5.4.1 shall apply.

The test configuration should be constructed sequentially on a per band basis for all component carriers of the inter-band CA bands declared to be supported by the IAB and are transmitted using the same antenna connector. All configured component carriers are transmitted simultaneously in the tests where the transmitter should be ON.

4.7.3.2
NRTC1 power allocation

Set the power spectral density of each carrier to the same level so that the sum of the carrier powers equals the rated total output power (Prated,t,AC, or Prated,t,TABC, D.22) according to the manufacturer's declaration in clause 4.6.
4.7.4
NRTC2: Contiguous CA occupied bandwidth

NRTC2 in this clause is used to test CA occupied bandwidth.

4.7.4.1
NRTC2 generation

The CA specific test configuration should be constructed on a per band basis using the following method:

-
All component carrier combinations supported by the IAB, which have different sum of channel bandwidth of component carrier, shall be tested. For all component carrier combinations which have the same sum of channel bandwidth of component carriers, only one of the component carrier combinations shall be tested.

-
Of all component carrier combinations which have same sum of channel bandwidth of component carrier, select those with the narrowest carrier with the smallest supported subcarrier spacing at the lower IAB RF Bandwidth edge.

-
Of the combinations selected in the previous step, select one with the narrowest carrier with the smallest supported subcarrier spacing at the upper IAB RF Bandwidth edge.

-
If there are multiple combinations fulfilling previous steps, select the one with the smallest number of component carrier.

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing being adjacent to the lowest carrier.

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing being adjacent to the highest carrier.

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing being adjacent to the carrier which has been selected in the previous step.

-
If there are multiple combinations fulfilling previous steps, repeat the previous step until there is only one combination left.

-
The nominal channel spacing defined in TS 38.104 [2], clause 5.4.1 shall apply.

4.7.4.2
NRTC2 power allocation

Set the power spectral density of each carrier to be the same level so that the sum of the carrier powers equals the rated total output power (Prated,t,AC, or Prated,t,TABC, D.22) for NR according to the manufacturer's declaration in clause 4.6.

4.7.5
NRTC3: Non-contiguous spectrum operation

The purpose of NRTC3 is to test all IAB requirements excluding CA occupied bandwidth.

For NRTC3 used in receiver tests, outermost carriers for each sub-block need to be generated by the test equipment; other supported carriers are optional to be generated.
4.7.5.1
NRTC3 generation

NRTC3 is constructed on a per band basis using the following method:

-
The IAB RF Bandwidth shall be the maximum IAB RF Bandwidth supported for non-contiguous spectrum operation (D.11). The IAB RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum supported IAB RF Bandwidth (D.11).
-
Select the carrier to be tested according to 4.7.2. Place it adjacent to the upper IAB RF Bandwidth edge and another carrier (as described in 4.7.2) adjacent to the lower IAB RF Bandwidth edge.

-
If NB-IoT operation in NR in-band is supported, place the power boosted NB-IoT RB at the lower outermost RB eligible for NB-IoT operation in NR in-band according to clause 5.7.3 of TS 36.104 [22] and the definition in clause 3.1. If more than one NB-IoT carrier is supported with NB-IoT operation in NR in-band, place the power boosted NB-IoT RB at the upper outermost RB eligible for NB-IoT operation in NR in-band.

-
For single-band operation receiver tests, if the remaining gap is at least 15 MHz (or 60 MHz if channel bandwidth of the carrier to be tested is 20 MHz) plus two times the channel BW used in the previous step and the IAB supports at least 4 carriers, place a carrier of this BW adjacent to each already placed carrier for each sub-block. The nominal channel spacing defined in TS 38.104 [2], clause 5.4.1 shall apply.

-
The sub-block edges adjacent to the sub-block gap shall be determined using the specified Foffset_high and Foffset_low for the carriers adjacent to the sub-block gap.

4.7.5.2
NRTC3 power allocation

Set the power of each carrier to the same level so that the sum of the carrier powers equals the rated total output power (Prated,t,AC, or Prated,t,TABC, D.22) according to the manufacturer's declaration in clause 4.6.

4.7.6
NRTC4: Multi-band test configuration for full carrier allocation

The purpose of NRTC4 is to test multi-band operation aspects considering maximum supported number of carriers.

4.7.6.1
NRTC4 generation
NRTC4 is based on re-using the previously specified test configurations (NRTC1, NRTC2 and NRTC3) applicable per band involved in multi-band operation. It is constructed using the following method:
-
The IAB RF Bandwidth of each supported operating band shall be the declared maximum IAB RF Bandwidth in multi-band operation (D.12).

-
The number of carriers of each supported operating band shall be the declared maximum number of supported carriers per operating band in multi-band operation (D. 18). Carriers shall be selected according to 4.7.2 and shall first be placed at the outermost edges of the declared maximum Radio Bandwidth. Additional carriers shall next be placed at the IAB RF Bandwidths edges, if possible.

-
The allocated IAB 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 NRTC1, 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.
-
If only three carriers are supported, two carriers shall be placed in one band according to the relevant test configuration while the remaining carrier shall be placed at the edge of the maximum Radio Bandwidth in the other band.
-
If the sum of the maximum IAB RF Bandwidths of each supported operating bands is larger than the declared Total RF Bandwidth BWtot (D.13) of transmitter and receiver for the declared band combinations of the IAB , repeat the steps above for test configurations where the IAB 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 carriers per operating band in multi-band operation (D.18) is larger than the declared total maximum number of supported carriers in multi-band operation (D. 19), 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 exceeded and vice versa.

4.7.6.2
NRTC4 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 (Prated,t,AC or Prated,t,TABC, D.22) 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 output power declared for that carrier, the exceeded power shall, if possible, be reallocated into the other carriers.

4.7.7
NRTC5: Multi-band test configuration with high PSD per carrier

The purpose of NRTC5 is to test multi-band operation aspects considering higher PSD cases with reduced number of carriers and non-contiguous operation (if supported) in multi-band mode.

4.7.7.1
NRTC5 generation

NRTC5 is based on re-using the existing test configuration applicable per band involved in multi-band operation. It is constructed using the following method:
-
The IAB RF Bandwidth of each supported operating band shall be the declared maximum IAB RF Bandwidth in multi-band operation (D.12).
-
The allocated IAB RF Bandwidth of the outermost bands shall be located at the outermost edges of the declared Maximum Radio Bandwidth.
-
The maximum number of carriers is limited to two per band. Carriers shall be selected according to 4.7.2 and shall first be placed at the outermost edges of the declared Maximum Radio Bandwidth for outermost bands and at the IAB RF Bandwidths edges for middle band(s) if any. Additional carriers shall next be placed at the IAB RF Bandwidths edges, if possible.

-
Each concerned band shall be considered as an independent band and the carrier placement in each band shall be according to NRTC3, where the declared parameters for multi-band operation shall apply. Narrowest supported NR channel bandwidth and smallest subcarrier spacing shall be used in the test configuration.
-
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 IAB RF Bandwidths for middle band(s) if any.

-
If the sum of the maximum IAB RF Bandwidth of each supported operating bands is larger than the declared Total RF Bandwidth BWtot (D.13) of transmitter and receiver for the declared band combinations of the IAB, repeat the steps above for test configurations where the IAB RF Bandwidth of one of the operating band shall be reduced so that the Total RF Bandwidth BWtot of transmitter and receiver is not exceeded and vice versa.

4.7.7.2
NRTC5 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 total rated output power (Prated,t,AC or Prated,t,TABC, D.22) 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 output power declared for that carrier, the exceeded power shall, if possible, be reallocated into the other carriers.
.
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