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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. In this contribution, we continue discussions on details for IAB test models.
2. Discussion
In Way Forward [1] following agreement were captured regarding test models:
	IAB-MT test models:

IAB-MT tests models will be introduced for UL operation, regarding the detailed parameters need to be included in Test models will be further discussed.
· We will further compare the UE test models (uplink RMC) and BS Test models to narrow down and simplify the necessary information 

Test model WF: 

Test model design takes BS TMs as baseline (regarding the amount of specified details) and further discussion is concentrates on what, if anything, needs to be added from UE test models




Test models in BS performance specification include set of physical channels for transmitter tests. Design principles of BS test models are quite similar since quite long time starting from UTRA, through E-UTRA, up to NR, of course taking into account technology related details. There was quite long time spent for appropriate design of NR test models in first NR Rel-15 conformance specifications TS 38.141-1 and 38.141-2.  

In NR conformance specifications in general following design is introduced for test models:
· Duration of signal
· TDD configuration pattern
· Common physical channel parameters for PDCCH
· Common physical channel parameters for PDSCH

· Common physical channel parameters for PDSCH by RNTI
· Specific physical channel parameters for respective test model.

One significant difference between FR1 and FR2 test models is that for FR2 there is no PDSCH boosting introduced, thus there is less test models compare to FR1. 

FR1 test models that are introduced in TS 38.141-1 specification are presented in table 1.
Table1. Existing NR test models for FR1

	Test model
	Design for testing
	Modulation used for PDSCH

	FR1 test model 1.1 
(NR-FR1-TM1.1)
	-
BS output power

-
Transmit ON/OFF power
-
TAE

-
Unwanted emissions

-
Occupied bandwidth

-
ACLR

-
Operating band unwanted emissions

-
Transmitter spurious emissions

-
Transmitter intermodulation

-
Receiver spurious emissions
	QPSK

	FR1 test model 1.2 
(NR-FR1-TM1.2)
	-
Unwanted emissions

-
ACLR

-
Operating band unwanted emissions


	QPSK

	FR1 test model 2 
(NR-FR1-TM2)
	-
Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)

-
EVM of single 64QAM PRB allocation (at min power)

-
Frequency error (at min power)
	64QAM

	FR1 test model 2a 
(NR-FR1-TM2a)
	-
Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)

-
EVM of single 256QAM PRB allocation (at min power)

-
Frequency error (at min power)
	256QAM

	FR1 test model 3.1 
(NR-FR1-TM3.1)
	-
Output power dynamics

-
Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 64QAM PRBs allocated)

-
Transmitted signal quality

-
Frequency error

-
EVM for 64QAM modulation (at max power)
	64QAM

	FR1 test model 3.2 
(NR-FR1-TM3.2)
	-
Transmitted signal quality

-
Frequency error

-
EVM for 16QAM modulation
	16QAM

	FR1 test model 3.3 
(NR-FR1-TM3.3)
	-
Transmitted signal quality

-
Frequency error

-
EVM for QPSK modulation
	QPSK


FR2 test models that are introduced in TS 38.141-2 specification are presented in table 2.

Table 2. Existing NR test models for FR2

	Test model
	Design for testing
	Modulation for PDSCH

	NR FR2 test model 1.1 
(NR-FR2-TM1.1)
	-
Radiated transmit power

-
BS output power

-
Transmit ON/OFF power

-
TAE

-
Unwanted emissions

-
Occupied bandwidth

-
ACLR

-
Operating band unwanted emissions

-
Transmitter spurious emissions

-
Receiver spurious emissions
	QPSK

	NR FR2 test model 2 
(NR-FR2-TM2)
	-
Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)

-
EVM of single  PRB allocation (at min power)

-
Frequency error (at min power)
	QPSK, or 16QAM, or 64QAM

	NR FR2 test model 2a 
(NR-FR2-TM2a)
	-
Total power dynamic range (lower OFDM symbol power limit at min power)

-
EVM of single 256QAM PRB allocation (at min power)

-
Frequency error (at min power)
	256QAM

	NR FR2 test model 3.1 
(NR-FR2-TM3.1)
	-
Output power dynamics

-
Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all PRBs allocated)

-
Transmitted signal quality

-
Frequency error

-
EVM for modulation (at max power)
	QPSK, or 16QAM, or 64QAM

	NR FR2 test model 3.1a 
(NR-FR2-TM3.1a)
	-
Output power dynamics

-
Total power dynamic range (upper OFDM symbol power limit at max power with all 256QAM PRBs allocated)

-
Transmitted signal quality

-
Frequency error

-
EVM for 256QAM modulation (at max power)
	256QAM


One significant difference between FR1 and FR2 test models is that for FR2 there is no PDSCH boosting introduced, thus there is less test models compare to FR1. Also, it should be noted that in last year there were changes introduced for FR2 test model and currently for TM2 and TM3.1 different modulation is allowed, dependents on which modulations is supported for tested BS. Details of modulations to be used for these cases are described in respective test procedure. Inseparable part of test models is data content section of physical channels and signals that in general is quite common (but not the same) for both FR1 and FR2, taking into account of course specifics of some general design principle (like PT-RS only for FR2 etc.).
Proposal 1: It is proposed to reuse NR FR1 test models and NR FR2 test models for IAB-DU using NR details for physical channel parameters.
As it was already discussed during last meeting, IAB-MT may reuse as well, most of details from NR test models similar to IAB-DU, however some specific modifications might be need and this should be carefully checked. Especially common and specific physical channel parameters for respective test model should be reviewed. 
Proposal 2: It is proposed to reuse NR FR1 test models and NR FR2 test models for IAB-MT taking into account respective physical channel parameters.

We think it is important to not create confusions with test models for IAB design compare to NR test models. Design should follow the same approach as NR test models, with introduction of NR BS “equivalent” test models. Not follow this approach and mixing test models for respective tests including modulation could introduced disorder.  For example, for NR-FR1-TM1.1 an equivalent of IAB-FR1-TM1.1 should be created and so on. Such IAB test model would be design for the similar (or the same) core requirements like NR test model and using similar modulation for PDSCH. Also, it should be noted that test models can be common for both IAB-DU and IAB-MT, thus there is no need to introduce separate test models for IAB-DU and IAB-MT. Of course, as it is already discussing in testing burden issue for IAB, this not means that everything is tested doubled for IAB-DU and IAB-MT, but test models design has to cover all scenarios. For example, in given test description some limitation will be capture like it is done for NR i.e. for modulation quality test only highest modulation order is tested etc. 
Proposal 3: It is proposed to design IAB test models that are equivalent of NR test models in terms of respective set of test and modulation for PDSCH used.

Table 3 presents set of proposed IAB test models for FR1 with corresponding transmitter/receiver tests according to IAB core specification TS 38.174. 

Compare to NR in IAB core specification there is new core requirement IAB-MT power control that should be added to the test models. As this is requirement related to output power dynamics, it should be added to test models that are including output power dynamics tests.
Proposal 4: It is proposed to include IAB-MT power control test to test models covering output power dynamics tests.
Table 3. Proposed IAB test models for FR1
	Test model
	Design for testing
	Modulation for PDSCH

	IAB test model 1.1 
(IAB-FR1-TM1.1)
	-
IAB output power

-
Transmit ON/OFF power

-
IAB-DU TAE

-
IAB-MT TAE

-
Unwanted emissions

-
Occupied bandwidth

-
ACLR

-
Operating band unwanted emissions

-
Transmitter spurious emissions

-
Receiver spurious emissions
	QPSK

	IAB test model 1.2 
(IAB-FR1-TM1.2)
	-
Unwanted emissions

-
ACLR

-
Operating band unwanted emissions


	QPSK

	IAB test model 2 
(IAB-FR1-TM2)
	-
Output power dynamics

-
IAB-DU Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)

-
IAB-MT Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
-
IAB-MT power control (at min power)
-
Transmitted signal quality

-
IAB-DU modulation quality of single 64QAM PRB allocation (at min power)

-
IAB-MT modulation quality of single 64QAM PRB allocation (at min power)

-
IAB-DU Frequency error (at min power)

-
IAB-MT Frequency error (at min power)


	64QAM

	IAB test model 2a 
(IAB-FR1-TM2a)
	-
Output power dynamics

-
IAB-DU Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)

-
IAB-MT Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
-
IAB-MT power control (at min power)

-
Transmitted signal quality

-
IAB-DU modulation quality of single 256QAM PRB allocation (at min power)

-
IAB-MT modulation quality of single 256QAM PRB allocation (at min power)

-
IAB-DU Frequency error (at min power)

-
IAB-MT Frequency error (at min power)


	256QAM

	IAB test model 3.1 
(IAB-FR1-TM3.1)
	-
Output power dynamics

-
IAB-DU Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 64QAM PRBs allocated)

-
IAB-MT Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 64QAM PRBs allocated)
-
IAB-MT power control (at max power)

-
Transmitted signal quality

-
IAB-DU Frequency error (at max power)

-
IAB-MT Frequency error (at max power)

-
IAB-DU modulation quality for 64QAM modulation (at max power)

-
IAB-MT modulation quality for 64QAM modulation (at max power)
	64QAM

	IAB test model 3.2 
(IAB-FR1-TM3.2)
	-
Output power dynamics

-
IAB-DU Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 64QAM PRBs allocated)

-
IAB-MT Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 64QAM PRBs allocated)
-
IAB-MT power control (at max power)

-
Transmitted signal quality

-
IAB-DU Frequency error (at max power)

-
IAB-MT Frequency error (at max power)

-
IAB-DU modulation quality for 64QAM modulation (at max power)

-
IAB-MT modulation quality for 64QAM modulation (at max power)
	16QAM

	IAB test model 3.3 
(IAB-FR1-TM3.3)
	-
Output power dynamics

-
IAB-DU Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 64QAM PRBs allocated)

-
IAB-MT Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 64QAM PRBs allocated)
-
IAB-MT power control (at max power)

-
Transmitted signal quality

-
IAB-DU Frequency error (at max power)

-
IAB-MT Frequency error (at max power)

-
IAB-DU modulation quality for QPSK modulation (at max power)

-
IAB-MT modulation quality for QPSK modulation (at max power)
	QPSK


Proposal 5: It is proposed to define IAB test models for FR1 described in table 3.
Table 4 presents set of proposed IAB test models for FR1 with corresponding transmitter/receiver tests according to IAB core specification TS 38.174. 

Table 4. Proposed IAB test models for FR2
	Test model
	Design for testing
	Modulation for PDSCH

	IAB FR2 test model 1.1 

(IAB -FR2-TM1.1)
	-
IAB output power

-
Transmit ON/OFF power

-
IAB-DU TAE

-
IAB-MT TAE

-
Unwanted emissions

-
Occupied bandwidth

-
ACLR

-
Operating band unwanted emissions

-
Transmitter spurious emissions

-
Receiver spurious emissions
	QPSK

	IAB FR2 test model 2 

(IAB -FR2-TM2)
	-
Output power dynamics

-
IAB-DU Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)

-
IAB-MT Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
-
IAB-MT power control (at min power)

-
Transmitted signal quality

-
IAB-DU modulation quality of single PRB allocation (at min power)

-
IAB-MT modulation quality of single PRB allocation (at min power)

-
IAB-DU Frequency error (at min power)

-
IAB-MT Frequency error (at min power)


	QPSK, or 16QAM, or 64QAM

	IAB FR2 test model 2a 

(IAB-FR2-TM2a)
	-
Output power dynamics

-
IAB-DU Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)

-
IAB-MT Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
-
IAB-MT power control (at min power)
-
Transmitted signal quality

-
IAB-DU modulation quality of single 256QAM PRB allocation (at min power)

-
IAB-MT modulation quality of single 256QAM PRB allocation (at min power)

-
IAB-DU Frequency error (at min power)

-
IAB-MT Frequency error (at min power)


	256QAM

	IAB FR2 test model 3.1 

(IAB -FR2-TM3.1)
	-
Output power dynamics

-
IAB-DU Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all PRBs allocated)

-
IAB-MT Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all PRBs allocated)
-
IAB-MT power control (at max power)

-
Transmitted signal quality

-
IAB-DU Frequency error (at max power)

-
IAB-MT Frequency error (at max power)

-
IAB-DU modulation quality for modulation (at max power)

-
IAB-MT modulation quality for modulation (at max power)
	QPSK, or 16QAM, or 64QAM

	IAB FR2 test model 3.1a 

(IAB-FR2-TM3.1a)
	
Output power dynamics

-
IAB-DU Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 256QAM PRBs allocated)

-
Transmitted signal quality

-
IAB-DU Frequency error (at max power)

-
IAB-DU modulation quality for modulation (at max power)


	256QAM


Proposal 6: It is proposed to define IAB test models for FR2 described in table 4.
3. Conclusion

In this contribution, we continue discussions on details for IAB test models. We have made following observations:
Proposal 1: It is proposed to reuse NR FR1 test models and NR FR2 test models for IAB-DU using NR details for physical channel parameters.

Proposal 2: It is proposed to reuse NR FR1 test models and NR FR2 test models for IAB-MT taking into account respective physical channel parameters.
Proposal 3: It is proposed to design IAB test models that are equivalent of NR test models in terms of respective set of test and modulation for PDSCH used.
Proposal 4: It is proposed to include IAB-MT power control test to test models covering output power dynamics tests.
Proposal 5: It is proposed to define IAB test models for FR1 described in table 3.
Proposal 6: It is proposed to define IAB test models for FR2 described in table 4.
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