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1. Introduction
RAN4#97-e meeting started works on performance part of Integrated Access and Backhaul. Outcome of the discussions for different issues are agreed in the respective way forwards. One of them [1] captured some details related to test configurations. We already started analysis on IAB test configurations in [2] last RAN4#97-e meeting. In this contribution, we continue discussions on details for IAB test configurations.
2. Discussion
In Way Forward [1] following agreement were captured regarding test configurations: 
	BS 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


2.1 Channel bandwidth for test configurations

Currently legacy NR conformance specification uses for test configurations 5 MHz CBW for bands wide up to 100MHz. As 5 MHz channel bandwidths is excluded for IAB-MT and IAB-DU. Below there is example from 38.141-1 specification showing table for signals that should be used to build test configurations:
Table 4.7.2-1: Signal to be used to build NR TCs [excerpt from TS 38.141-1]
	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.

	


Per agreement in [1] on not using 5 MHz channel bandwidth it should be decided which channel bandwidth should be used. Assumption on signal channel bandwidth for legacy NR test configuration was to use narrowest supported channel bandwidth. We think that the same approach should be reused for IAB conformance test. 
Observation 1: There are at least two options how to define in IAB conformance specification channel bandwidth for test configurations. 
First option is to use next in the row channel bandwidth i.e. 10 MHz which is most common narrowest channel bandwidth for NR bands, that value would be explicitly include in table. Second option would be extension of already existing idea in NR specification for subcarrier spacing that is tested, or simply reusing Note 1 i.e. include text that narrowest supported channel bandwidth should be tested. Example is presented in table below:
Table 1: Signal to be used to build IAB TCs [example]
	Operating Band characteristics
	FDL_high – FDL_low <100 MHz
	FDL_high – FDL_low ≥ 100 MHz

	TC signal 
	BWchannel
	Narrowest supported channel bandwidth
	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.


It seems that second option looks simple, flexible and very practical from testing point of view, thus we propose to use such approach. Also, it should be highlighted that already for SCS used for test configurations the same approach with vendor declaration is used.
Proposal 1: It is proposed to use a note that narrowest supported channel bandwidth should be used to build IAB test configurations signal for conformance tests for conducted IAB test specification.
One difference between signal to be used to built NR TCs in specification 38.141-1 and 38.141-2, is that in 38.141-2 specification there is dedicated manufacturer declaration introduced D.7. Reference to this declaration is also used in tables in 38.141-2 for BS type 1-H, 1-O and 2-O as follow:
Table 4.7.2.1-1: Signal to be used to build NR TCs for BS type 1-H and BS type 1-O
	Operating band characteristics
	FDL_high – FDL_low < 100 MHz
	FDL_high – FDL_low ≥ 100 MHz

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

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

	NOTE:
If this BS channel bandwidth is not supported, the narrowest supported BS channel bandwidth declared per operating band (D.7) shall be used.


Table 4.7.2.1-2: Signal to be used to build NR TCs for BS type 2-O
	Operating band characteristics
	FDL_high – FDL_low ≤ 3250 MHz

	TC signal
	BWchannel
	100 MHz (Note 1, Note 2)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

	NOTE 1:
BS vendor can decide to test with 50 MHz BS channel bandwidth and smallest supported SCS declared per operating band (D.7) instead of 100 MHz BS channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 50 MHz.
NOTE 2:
If this BS channel bandwidth is not supported, the narrowest supported BS channel bandwidth declared per operating band (D.7) shall be used.


Where manufacturer declaration D.7 is defined as:

	Declaration identifier
	Declaration
	Description
	Applicability

(Note 1)

	
	
	
	BS type 1-H

(Note 2)
	BS type 1-O
	BS type 2-O

	D.7
	BS channel band width and SCS support
	BS supported SCS and channel bandwidth per supported SCS. Declared for each beam (D.3) and each operating band (D.4).
	c
	x
	x


Proposal 2: It is proposed to use a note that narrowest supported channel bandwidth according D.7 declaration should be used to build IAB test configurations signal for conformance tests for radiated IAB test specification.

It should be noted that discussed above signal to be used to build test configurations are common for all test configurations. 
2.2 IAB test configurations
In current NR conformance specification five types of test configurations are specified for base stations, that are covering scenarios from contiguously and non-contiguously placed carriers up to multi-band operation. These all configurations are described in following sections. 
2.2.1 NRTC1: contiguous spectrum
Only two outermost carriers within each supported operating band need to be generated by the test equipment. This test configuration should be reused for IAB conformance tests. This test configuration should be reused for IAB conformance test specifications.
Proposal 3: It is proposed to reuse NRTC1 test configuration for IAB conformance tests.

2.2.2 NRTC2: Contiguous CA occupied BW
This NRTC2 configuration should be constructed on a per band basis using methodology described in conformance spec, that limit possible cases to single combinations that fulfil conditions define. That was designed for NR to limit possible combinations available. This test configuration should be reused for IAB conformance test specifications.

Proposal 4: It is proposed to reuse NRTC2 test configuration for IAB conformance tests.

2.2.3 NRTC3: Non-contiguous spectrum operation
For this test configurations outermost carriers for each sub-block need to be generated by the test equipment; other supported carriers are optional to be generated. This test configuration should be reused for IAB conformance test specifications.

Proposal 5: It is proposed to reuse NRTC3 test configuration for IAB conformance tests.

2.2.4 NRTC4: Multi-band test configuration for full carrier allocation
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 algorithm described in specification. This test configuration should be reused for IAB conformance test specifications.

Proposal 6: It is proposed to reuse NRTC4 test configuration for IAB conformance tests.

2.2.5 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. It is constructed using algorithm described in specification. This test configuration should be reused for IAB conformance test specifications.

Proposal 7: It is proposed to reuse NRTC5 test configuration for IAB conformance tests.
2.3 Summary for IAB test configurations
It should be noted that having the test configurations in place does not mandate IAB-MT implementation to support e.g. multi-band operation. Rather, support for different configurations is something that should be covered by manufacturer declarations. 

Only if support is declared, then the relevant test configuration will be actually used in the conformance testing. Therefore, it is proposed to adopt the same test configurations from 38.141-1 and 38.141-2 for both IAB-MT and IAB-DU, as proposed above in proposals 3 – 7.
Observation 2: Having all the test configurations in place does not mandate supporting all these configurations in the IAB-MT implementation. 

3. Conclusion

In this contribution, we continue discussions on details for IAB test configurations. We have made following observations and proposals:
Observation 1: There are at least two options how to define in IAB conformance specification channel bandwidth for test configurations. 

Observation 2: Having all the test configurations in place does not mandate supporting all these configurations in the IAB-MT implementation. 
Proposal 1: It is proposed to use a note that narrowest supported channel bandwidth should be used to build IAB test configurations signal for conformance tests for conducted IAB test specification.

Proposal 2: It is proposed to use a note that narrowest supported channel bandwidth according D.7 declaration should be used to build IAB test configurations signal for conformance tests for radiated IAB test specification.

Proposal 3: It is proposed to reuse NRTC1 test configuration for IAB conformance tests.

Proposal 4: It is proposed to reuse NRTC2 test configuration for IAB conformance tests.

Proposal 5: It is proposed to reuse NRTC3 test configuration for IAB conformance tests.

Proposal 5: It is proposed to reuse NRTC4 test configuration for IAB conformance tests.

Proposal 6: It is proposed to reuse NRTC5 test configuration for IAB conformance tests.
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