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1 Introduction
In RAN4#97e, the WF [1] states the below agreements on IAB-MT test model:
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 for from UE test models

In this paper, we present our investigation on how the IAB-MT conducted test model should be defined.

2 Discussion
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

The following discussion is to address three aspects above. 

IAB-MT Core requirements list:

In NR BS the test models for FR1 and corresponding IAB-MT test models suggestion for FR1 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

	· QPSK

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


	NR IAB Test Model 1.2 (To Be Discussed)
	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 (at 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 (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
	-
Total power dynamic range (at max power)
-
Frequency error(at max power)
-
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
	-
Total power dynamic range (at max power)

-
Frequency error (at max power)
-
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(To Be Discussed)
	Transmitted signal quality

-
Frequency error

-
EVM for QPSK modulation
	Related to the power boosting 


Proposal-1: Discuss the above core requirement classification for IAB-MT different test model design.
Physical channel parameters of test model,

In TS 38.141-1, there are general parameters that used by all test models and common physical channel parameters specified and so the same aspects needs to discuss for IAB-MT test model.

· General parameters IAB-MT:

BS NR test model general parameters for FR1:
The following general parameters are used by all NR test models:

-
Duration is 1 radio frame (10 ms) for FDD and 2 radio frames for TDD (20 ms)

-
The slots are numbered 0 to 10(2µ – 1 where µ is the numerology corresponding to the subcarrier spacing

-
NRB is the maximum transmission bandwidth configuration seen in table 5.3.2-1 in TS 38.104 [2].
-
Normal CP

-
Virtual resource blocks of localized type
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


For UE RMC common parameters from TS 38.101-1:

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.


The BS radio frame length is 20 ms for TDD for FR1. The measurement time for frequency error requirement is the same with BS and UE. For TDD configuration between BS and UE, most of parameters are the same. As such we suggest to reusing the BS general parameters together. 
 For IAB-MT for FR1 we propose:
The following general parameters are used by all NR test models:

-
Duration is 2 radio frames for TDD (20 ms)

-
The slots are numbered 0 to 10(2µ – 1 where µ is the numerology corresponding to the subcarrier spacing

-
NRB is the maximum transmission bandwidth configuration seen in clause 5.3.2 in TS 38.174 [x].
-
Normal CP

-
Virtual resource blocks of localized type
Table x.y.z -1: Configurations of TDD for IAB-MT type 1-H and type I-O 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


Proposal-2: Adopt the above common parameter configuration for IAB-MT test model.

Unlike the downlink Transmission test model which needs the PDCCH and PDSCH configuration. For uplink test model design, only PUSCH configuration is needed. In UE TS 38.521-1 and 38.521-2, the PUCCH and PUSCH is tested separately. For PUSCH, the MAC padding bit is sending with the UL RMC and no companion PUCCH will be configured.

Observation#1: No PUCCH common configuration will be needed for UE test case if not to test PUCCH specifically.

Proposal-3: No PUCCH common configuration for IAB-MT test model.

The common configuration in Table 4.9.2.2-3 in TS 38.141-1 for the BS PDSCH for FR1 is referenced. The common PUSCH channel parameter can be constructed with the NOTE 1 in UE RMC for FR1 (i.e Table A.2.3.5-1 in TS 38.101-1), alternatively the common PUSCH channel parameter can be referenced to the FRC design for BS receiver test. The difference is that the number of DMRS symbols in one time slot, for BS FRC it is two DMRS symbols and UE UL RMC using 3 DMRS symbols, the duration (ld) of the PUSCH is 14 symbols including the DMRS symbol in one slot for BS and UE. Both single symbol DMRS is used in BS FRC and UE RMC. The PUSCH mapping both type A and dmrs-Type for comb pattern are configuration 1 for BS and UE. The The DMRS position setting is configured according to Table 6.4.1.1.3-3 in TS 38.211. As WF agree to use BS TM as baseline, the BS approach is followed, the proposed common PUSCH channel parameter will be as below (the DMRS symbol is 2, 11)

Table x.y.z-1: Common physical channel parameters for PUSCH for IAB type 1-H and type 1-O test models
	Parameter
	Value

	Mapping type
	PUSCH mapping type A

	dmrs-TypeA-Position for the first DM-RS symbol
	pos2

	dmrs-AdditionalPosition for additional DM-RS symbol(s)
	Pos1

	dmrs-Type for comb pattern
	Configuration type 1

	maxLength
	1

	Ratio of PDSCH EPRE to DM-RS EPRE
	[0] dB


In the above proposed table, the DMRS boosting will be discussed late.
Proposal-4: Adopt the above common physical channel parameter for the IAB type 1-H and 1-O.

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.
Observation#2: 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#5: 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 for conducted test and have below proposal:
Proposal-1: Discuss the above core requirement classification for IAB-MT different test model design.

Proposal-2: Adopt the above common parameter configuration for IAB-MT test model.

Observation#1: No PUCCH common configuration will be needed for UE test case if not to test PUCCH specifically.

Proposal-3: No PUCCH common configuration for IAB-MT test model.

Proposal-4: Adopt the above common physical channel parameter for the IAB type 1-H and 1-O.

Observation#2: uplink TM has no multiple user differentiation.

Proposal#5: No need to construct the power boosting PRB for DMRS signal in TM design of IAB-MT.
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