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1. Introduction
This contribution provides our further study of IAB-MT test model. Some detail proposals are provided for discussion.
2. Discussion
The followings are the agreements in the last RAN4 meeting.
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
For the FR1 and FR2, detail go through is needed to see how to design the IAB-MT test model.
There’s a general issue need to be discussed and decided that if all of the physical channels PUSCH, PUCCH, PRACH, SRS should be tested. Our view is that for RF test, PUSCH test may be sufficient.
Proposal 1: Only PUSCH is tested for the RF test.
2.1 FR1 IAB-MT test models
2.1.1 General configuration and parameters
For the configurations of TDD for IAB-MT, comparing BS and UE configuration can be done to see the solution. The following table is copied from TS 38.141.
==============
Table 4.9.2.2-1: Configurations of TDD for BS type 1-C and BS type 1-H test models
	Field name
	Value 

	referenceSubcarrierSpacing (kHz)
	15
	30
	60

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	5 
	5
	5

	nrofDownlinkSlots
	3
	7
	14

	nrofDownlinkSymbols
	10
	6
	12

	nrofUplinkSlots
	1
	2
	4

	nrofUplinkSymbols
	2
	4
	8


=================
The following is copied from TS 38.521,
===============
TDD slot patterns defined for reference sensitivity tests will be used for UL RMCs defined below.
===============
Table A.3.3.1-1: Additional reference channels parameters for TDD
	Parameter
	Value

	
	SCS 15 kHz (µ=0)
	SCS 30 kHz (µ=1)
	SCS 60 kHz (µ=2)

	TDD Slot Configuration pattern (Note 1)
	DDDSU
	7DS2U
	14DS1S24U

	Special Slot Configuration (Note 2)
	10D+2G+2U
	6D+4G+4U
	S1=12D+2G, S2=6G+8U

	referenceSubcarrierSpacing
	15 kHz
	30 kHz
	60 kHz

	UL-DL configuration
	dl-UL-TransmissionPeriodicity
	5 ms
	5 ms
	5 ms

	
	nrofDownlinkSlots
	3
	7
	14

	
	nrofDownlinkSymbols
	10
	6
	12

	
	nrofUplinkSlot
	1
	2
	4

	
	nrofUplinkSymbols
	2
	4
	8

	Number of HARQ Processes
	8
	8
	16

	The number of slots between PDSCH and corresponding HARQ-ACK information (Note 3)
	K1 = 4 if mod(i,5) = 0
K1 = 3 if mod(i,5) = 1
K1 = 2 if mod(i,5) = 2
where i is slot index per frame; i = {0,…,9}
	K1 = 8 if mod(i,10) = 0
K1 = 7 if mod(i,10) = 1
K1 = 6 if mod(i,10) = 2
K1 = 5 if mod(i,10) = 3
K1 = 4 if mod(i,10) = 4
K1 = 3 if mod(i,10) = 5
K1 = 2 if mod(i,10) = 6
where i is slot index per frame; i = {0,…,19}
	
K1 = 13 if mod(i,20) = 2
K1 = 12 if mod(i,20) = 3
K1 = 11 if mod(i,20) = 4
K1 = 10 if mod(i,20) = 5
K1 = 9 if mod(i,20) = 6
K1 = 8 if mod(i,20) = 7
K1 = 7 if mod(i,20) = 8
K1 = 6 if mod(i,20) = 9
K1 = 6 if mod(i,20) = 10
K1 = 6 if mod(i,20) = 11
K1 = 6 if mod(i,20) = 12
K1 = 6 if mod(i,20) = 13
where i is slot index per frame; i = {0,…,39}

	NOTE 1:	D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a slot with all UL symbols. The field is for information.
NOTE 2:	D, G, U denote DL, guard and UL symbols, respectively. The field is for information.
NOTE 3:	i is the slot index per frame.


======================
It can be seen that the TDD UL-DL pattern for UE test is the same as BS except the special slot configuration is provided in the UE test configuration. So this part can be common for IAB-DU and IAB-MU.
Proposal 2: The configurations of TDD for IAB-MT reuse the same configuration table as BS test, i.e. leave the special slot configuration in test implementation.
For the common physical channel parameters, BS parameters can’t be reused because the DL signal should be changed to UL signal. TS 38.521 has the details of the parameters in A.2. However, the information in TS 38.521 is redundant, for example that every CBW is tested for each SCS. There’re two ways to treat this part, first is that extract the useful information from TS 38.521, second is that refer to TS 38.521 with the clarification that only the information for the tested CBW information is used. Our understanding is that referring TS 38.521 can be a choice to make the IAB test spec cleaner. Extracting the information from 
Proposal 3: IAB-MT common physical channel parameters can refer TS 38.521 with the clarification that only the information for the used CBW is referred.
2.1.2 Test models
As it was agreed that IAB-MT follows BS structure, BS test models can be reviewed one by one to see if there need some modification for IAB-MT. The test model for NB-IoT is not needed, a total of 8 test models are reviewed and summarized in the following table.
Table 1: FR1 test models
	BS Test Models
	Necessary for IAB-DU?
	Necessary for IAB-MT?
	Parameters change for IAB-MT

	NR-FR1-TM1.1
	yes
	yes
	# of PRBs PUSCH: NRB
Modulation PUSCH: QPSK
Waveform: DFT-s-OFDM and CP-OFDM

	NR-FR1-TM1.2
	yes
	no (no boosting function for IAB-MT)
	-

	NR-FR1-TM2
	yes
	Depends on how to test power dynamic range
	If it’s needed, changing PDSCH to PUSCH and adding DFT-s-OFDM waveform.

	NR-FR1-TM2a
	yes
	Depends on how to test power dynamic range
	If it’s needed, changing PDSCH to PUSCH and adding DFT-s-OFDM waveform.

	NR-FR1-TM3.1
	yes
	Yes
The model needs to be reviewed for frequency error
	Using BS approach that IAB-MT NR-FR1-TM1.1 modulation is changed to 64QAM.

	NR-FR1-TM3.1a
	yes
	Yes
The model needs to be reviewed for frequency error
	Using BS approach that IAB-MT NR-FR1-TM1.1 modulation is changed to 256QAM.

	NR-FR1-TM3.2
	yes
	No (no boosting for IAB-MT)
	-

	NR-FR1-TM3.3
	yes
	No (no boosting for IAB-MT)
	-



Observation 1: NR-FR1-TM1.1, NR-FR1-TM3.1 and NR-FR1-TM3.1a are needed for IAB-MT, some modifications are needed to adapt to UL signal.
There’s no power control requirement for BS, so the model for IAB-MT power control need to be designed after the decision of power control.
Observation 2: The test models for IAB-MT power control and frequency error need to be reviewed after the decision of the two tests.
2.1.3 Data content of Physical channels and Signals
The data content of UL signal can’t reuse BS spec, mapping of uplink physical channels and signals to physical resources for UE test is described in TS 38.521 Table G.1-1. However, it’s similar with common physical channel parameters, there’re some redundant information. Dealing with this can be the same as physical channel parameters that referring this table with some information that only the useful information is used.
Observation 3: FR1 IAB-MT physical channel and signals mapping can refer TS 38.521-1 with the clarification that only the information for the used physical channels is referred.
2.2 FR2 IAB-MT test models
2.2.1 General configuration and parameters
For the general configuration, after comparing with TS 38.521-2 and TS 38.141-2, there’re some differences for the TDD pattern if Tx signals are tested.
The followings are copied from TS 38.141-2,
==========================
Table 4.9.2.2-1: Configurations of TDD for BS type 2-O test models
	Field name
	Value

	referenceSubcarrierSpacing (kHz)
	60
	120

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	1.25 
	1.25 

	nrofDownlinkSlots
	3
	7

	nrofDownlinkSymbols
	10
	6

	nrofUplinkSlots
	1
	2

	nrofUplinkSymbols
	2
	4


=======================
The followings are copied from TS 38.521-2,
=======================
For UL RMCs defined below, TDD slot pattern defined in Table A.2.3-1 will be used for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, TDD slot patterns defined for reference sensitivity tests in Table A.3.3.1-1 will be used.
Table A.2.3-1: Additional reference channels parameters for TDD
	Parameter
	Value

	
	SCS 60 kHz (µ=2)
	SCS 120 kHz (µ=3)

	TDD Slot Configuration pattern (Note 1)
	DDDSUUUU
	7DS8U

	Special Slot Configuration (Note 2)
	S=4D+6G+4U
	S=12D+2G

	UL-DL configuration
	referenceSubcarrierSpacing
	60 kHz
	120 kHz

	
	dl-UL-TransmissionPeriodicity
	2 ms
	2 ms

	
	nrofDownlinkSlots
	3
	7

	
	nrofDownlinkSymbols
	4
	12

	
	nrofUplinkSlot
	4
	8

	
	nrofUplinkSymbols
	0
	0

	
	UL slot numbers
	mod(slot index, 40) = {36,…,39}
	mod(slot index, 80) = {72,…,79}

	NOTE 1:	D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a slot with all UL symbols. The field is for information.
NOTE 2:	D, G, U denote DL, guard and UL symbols, respectively. The field is for information.


===================
It can be seen the UE FR2 Tx test TDD slot configuration pattern is not the same as BS. The Tx time duration for UE is 1 ms which is near BS Tx time duration. From that aspect, it may be reasonable that using UE TDD pattern for IAB-MT test model. The views from TE vendors is needed that if the Tx time duration is too small when BS TDD patern is used. More discussion is needed to make the decision.
Observation 4: For FR2, TDD pattern for UE Tx and BS Tx are different. It may need some discussion if UE TDD reference parameters can be reused for IAB-MT.
Similar with FR1, we have the following observation,
Observation 5: FR2 IAB-MT common physical channel parameters can refer TS 38.521-2 with the clarification that only the information for the used CBW is referred.
2.2.2 Test models
Very similar with FR1, BS FR2 test models can be reviewed to see if the model is necessary and if any modification is needed.
Table 1: FR2 test models
	BS Test Models
	Necessary for IAB-DU?
	Necessary for IAB-MT?
	Parameters change for IAB-MT

	NR-FR2-TM1.1
	yes
	yes
	# of PRBs PUSCH: NRB
Modulation PUSCH: QPSK
Waveform: DFT-s-OFDM and CP-OFDM

	NR-FR2-TM2
	yes
	Depends on how to test power dynamic range
	If it’s needed, changing PDSCH to PUSCH and adding DFT-s-OFDM waveform.

	NR-FR2-TM2a
	yes
	Depends on how to test power dynamic range
	If it’s needed, changing PDSCH to PUSCH and adding DFT-s-OFDM waveform.

	NR-FR2-TM3.1
	yes
	Yes
The model needs to be reviewed for frequency error
	Using BS approach that NR-FR2-TM1.1 modulation is changed to 64QAM.

	NR-FR2-TM3.1a
	yes
	Yes
The model needs to be reviewed for frequency error
	Using BS approach that NR-FR2-TM1.1 modulation is changed to 256QAM.



2.2.3 Data content of Physical channels and Signals
The observation for this part is very similar as FR1,
Observation 6: FR2 IAB-MT physical channel and signals mapping can refer TS 38.521-2 with the clarification that only the information for the used physical channels is referred.
3. Conclusion
We discuss IAB-MT test model and provides the following proposals and observations,
Proposal 1: Only PUSCH is tested for the RF test.
Proposal 2: The configurations of TDD for IAB-MT reuse the same configuration table as BS test, i.e. leave the special slot configuration in test implementation.
Proposal 3: IAB-MT common physical channel parameters can refer TS 38.521 with the clarification that only the information for the used CBW is referred.

Observation 1: NR-FR1-TM1.1, NR-FR1-TM3.1 and NR-FR1-TM3.1a are needed for IAB-MT, some modifications are needed to adapt to UL signal.
Observation 2: The test models for IAB-MT power control and frequency error need to be reviewed after the decision of the two tests.
Observation 3: FR1 IAB-MT physical channel and signals mapping can refer TS 38.521-1 with the clarification that only the information for the used physical channels is referred.
Observation 4: For FR2, TDD pattern for UE Tx and BS Tx are different. It may need some discussion if UE TDD reference parameters can be reused for IAB-MT.
Observation 5: FR2 IAB-MT common physical channel parameters can refer TS 38.521-2 with the clarification that only the information for the used CBW is referred.
Observation 6: FR2 IAB-MT physical channel and signals mapping can refer TS 38.521-2 with the clarification that only the information for the used physical channels is referred.
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