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1 Introduction
IAB RF rel-16 core requirement was finalized in RAN4#96e and conformance testing is starting in RAN4#97e. In this paper, we present our view on test model for IAB RF conformance test work.
2 Discussion
As the IAB-DU is reusing the BS specification and so to reduce the SCS and channel BW permutation combination and testing cost it is straightforward to reuse the test model of BS for IAB-DU. As the test model constructed in BS testing is to save testing time by reducing the permutation of the SCS channel BW while at the same time keep reasonable testing coverage, it is recommended that the same principle should apply to IAB-MT to construct similar Test model.
Proposal#1: Reusing the BS test model for IAB-DU.
Proposal#2: Reusing the BS test model principle for IAB-MT.

In [4], the principle elements for the BS test model design is summarized with below:’
· Core requirements list for which given test model is used,

· Physical channel parameters of test model,

· Most of TMs include tables of specific parameters that are used for test models

In NR BS the test models for FR1 and corresponding IAB-MT test models suggestion are listed below:

	· NR FR1 test models (38.141-1):
	· NR Test requirements
	· NR IAB-MT test models

· 
	· NR IAB-MT Test requirements
	· Comments

	NRTest 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
	NR IAB Test Model 1.1
	· IAB-MT output power
-
Transmit ON/OFF power
-
Unwanted emissions
-
Occupied bandwidth
-
ACLR
-
Operating band unwanted emissions
-
Transmitter spurious emissions
-
Transmitter intermodulation
-
Receiver spurious emissions
	· QPSK

	NRTest Model 1.2 (NR-FR1--TM1.2)
	-
Unwanted emissions
-
ACLR
-
Operating band unwanted emissions


	NR IAB Test Model 1.2
	Unwanted emissions
-
ACLR
-
Operating band unwanted emissions
	· Whether the TM should be constructed with power boosting needs to be discussed.
· QPSK

	NR 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)
	NR IAB Test Model 2
	-
Total power dynamic range (min power)
-
EVM of single 64QAM PRB allocation (at min power)

-
Frequency error (at min power)
	64QAM

	NR 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)
	NR IAB  Test Model 2a
	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

	NR 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)
	NR IAB  Test Model 3.1
	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

	NR Test Model 3.1a (NR-FR1--TM3.1a)
	Output power dynamics

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

-
Transmitted signal quality

-
Frequency error

-
EVM for 256QAM modulation (at max power)
	NR IAB  Test Model 3.1a
	Output power dynamics

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

-
Transmitted signal quality

-
Frequency error

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

	NRTest Model 3.2 (NR-FR1-TM3.2)
	-
Transmitted signal quality

-
Frequency error

-
EVM for 16QAM modulation
	NR IAB  Test Model 3.2
	Transmitted signal quality

-
Frequency error

-
EVM for 16QAM modulation
	16QAM

	NR Test Model 3.3 (NR-FR1-TM3.3)
	-
Transmitted signal quality

-
Frequency error

-
EVM for QPSK modulation
	NR IAB Test Model 3.3
	Transmitted signal quality

-
Frequency error

-
EVM for QPSK modulation
	Related to the power boosting 


In NR BS the test models for FR2 and corresponding IAB-MT test models suggestion are listed below:
	NR FR2 test models (38.141-2):
	NR Test requirements
	NR IAB-MT test models


	NR IAB-MT Test requirements
	Comments

	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

	NR IAB FR2 test model 1.1
	-
Radiated transmit power
-
BS output power
-
Transmit ON/OFF power

-
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 64QAM PRB allocation (at min power)

-
Frequency error (at min power)
	NR IAB FR2 test model 2
	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

	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 64QAM PRBs allocated)

-
Transmitted signal quality

-
Frequency error

-
EVM for 64QAM modulation (at max power)


	NR IAB FR2 test model 3.1
	Output power dynamics

-
Total power dynamic range (max power with all 64QAM PRBs allocated)

-
Transmitted signal quality

-
Frequency error

-
EVM for 64QAM modulation (at max power)


	· 64QAM 
· Multiple User


Core requirements list for which given test model is used:

The BS has classified the test requirement under the different TM. There are extensive discussion on how these requirement should be tested with relation to the defined Test model, as IAB-MT is network node, the same consideration should be applied to IAB-MT and as such IAB-MT could start with such requirement classification and further discuss whether or not some of TM could be merged.

Proposal#3: Start with the BS TM model test requirement under the BS TM model and further discussion of modification if needed.

Physical channel parameters of test model,

UE uplink testing specifies the RMC with either DFT-s-OFDM and CP-OFDM. The reference channel from 38.101-1 is showed below.
Table A.2.3.5-1: Reference Channels for CP-OFDM QPSK for 60 kHz SCS
	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for UL slots (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 4)
	Total number of bits per slot for UL slots (Note 4)
	Total modulated symbols per slot for UL slots (Note 4)

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	50-200
	60
	1
	11
	QPSK
	2
	1/6
	56
	16
	2
	1
	264
	132

	
	50-200
	60
	16
	11
	QPSK
	2
	1/6
	768
	16
	2
	1
	4048
	2024

	 
	50
	60
	33
	11
	QPSK
	2
	1/6
	1672
	16
	2
	1
	8712
	4356

	 
	50
	60
	66
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17424
	8712

	 
	100
	60
	66
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17424
	8712

	 
	100
	60
	132
	11
	QPSK
	2
	1/6
	6536
	24
	2
	2
	34848
	17424

	 
	200
	60
	132
	11
	QPSK
	2
	1/6
	6536
	24
	2
	2
	34848
	17424

	 
	200
	60
	264
	11
	QPSK
	2
	1/6
	13064
	24
	2
	4
	69696
	34848

	NOTE 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM'ed] with PUSCH data.

NOTE 2:
MCS Index is based on MCS table 6.1.4.1-1 defined in 38.214.

NOTE 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

NOTE 4:
Indexes of active UL slots are given by Table A.2.3-1 with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, indexes of active UL slots are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.


In the UE RMC, the DMRS is chosen to be TDM’ed with the PUSCH data and this could be considered for IAB-MT. while the TDD configuration should be discussed in general with the Demod discussion.  For other parameter in the test model, the UE RMC could be reference to set the parameter.

Proposal#4: Reuse the DMRS configuration of UE uplink RMC design.

Proposal#5: Align the TDD configuration with Demod discussion.

Proposal#6: UE RMC could be reference to the IAB-MT test model physical channel parameter design.

Specific parameters that are used for test models

BS Test model is constructed with the different number user for PDSCH for different TM and as uplink test model is only one user, there is no need to consider multiple user and thus for some of TM model there is possibility to be combined, for example, FR2-TM2 and FR2-TM3.1 could be merged. 
Observation#1: Some TM could be merged as uplink TM has no multiple user differentiation.
There is another aspect for power boosting for reference signal regarding the uplink PUSCH Test model design. In 6.4.3.1.1 in 38.211, DMRS can be configured with scaling factor of [image: image1.wmf]DMRS

PUSCH

b

which defined as ratio of PUSCH EPRE to DM-RS EPRE. Whether or not to construct the test waveform with the power boosting PRB should be discussed and our opinion is that as the IAB node should be deployed to achieve higher SNR so the higher modulation scheme could be scheduled, the reference signal SNR should be good enough and there is no need to boost it for the uplink transmission from IAB-MT.

Proposal#7: No need to construct the power boosting PRB for DMRS signal in TM design of IAB-MT.
3 Conclusions

In this contribution, we have provided our view on IAB test model and have below proposal:
Proposal#1: Reusing the BS test model for IAB-DU.

Proposal#2: Reusing the BS test model principle for IAB-MT.

Proposal#3: Start with the BS TM model test requirement under the BS TM model and further discussion of modification if needed.

Proposal#4: Reuse the DMRS configuration of UE uplink RMC design.

Proposal#5: Align the TDD configuration with Demod discussion.

Proposal#6: UE RMC could be reference to the IAB-MT test model physical channel parameter design.

Observation#1: Some TM could be merged as uplink TM has no multiple user differentiation.

Proposal#7: No need to construct the power boosting PRB for DMRS signal in TM design of IAB-MT.
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