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1   Introduction
In this contribution we would like to initialize the discussion on IAB DU demodulation performance requirements.
2   Discussion

As shown in Figure 1, an IAB node consists of two functions:
· IAB node MT (Mobile Termination): Function for transmission/reception of backhaul link
· IAB node DU (Distributed Unit): Function for transmission/reception of access links 
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Figure 1: IAB basic definitions

IAB DU function is most like a BS. Although there are some special design for IAB in the physical layer, the basic idea to specify the demodulation performance requirements for IAB DU by reusing BS demodulation performance requirements as much as possible.
In our view, the special designs for IAB include

· Backhaul RACH configurations: IAB specific RO

· BH-SSB to support inter-IAB node discovery and measurement

· OTA synchronization

· Resource multiplexing between backhaul and access links

In our view, IAB specific RO configuration may impact the configuration of PRACH demodulation performance requirements. The RRM requirements have already covered BH-SSB and OTA synchronization by measurement and timing requirements. So for demodulation performance requirements, we do not need to verify the corresponding functionality and performance requirements.
The simplest approach is to design a set of test setups such that IAB MT functionality can be disabled during the test, and IAB DU behaves like a BS. Under such test setup, the BS demodulation performance requirements can be reused.

· Proposal 1: Design test setups by disabling IAB MT functionality during the test in order to reuse the existing BS demodulation performance requirements to verify IAB DU demodulation performance.
When talking about reusing BS demodulation performance requirements, we would like to list all the existing BS demodulation performance requirements in Table 1 and Table 2 for conductive and radiated respectively.
In our view, IAB node specified in Rel-16 is mainly for low mobility scenario. So to simplify the test complexity, the tests with relative higher Doppler spread seem unnecessary. And IAB scenario may has no coverage problem and even has LOS propagation condition, thus some test which targets at coverage enhancement could be skipped. In our view, the applicability rules could be specified.
· Proposal 2: Define the applicability rule to apply the BS demodulation performance requirements to IAB DU by skipping some test cases which do not match the typical IAB scenario in order to reduce test complexity and cost
· Skip the PUSCH test case with propagation condition TDLB100-400Low, TDLC300-100Low
· Skip PUSCH high speed train test case

· Skip UL timing adjustment test

· Skip multi-slot PUCCH  test
· Evaluate whether all the PUCCH format needs be verified.
Table 1: NR BS demodulation performance requirements (conductive test)
	Demodulation performance requirements
	Parameters for test setup

	PUSCH with transform precoding disabled
	· Antenna configuration: 1x2, 1x4, 1x8; 2x2, 2x4, 2x8
· Channel model: TDLB100-400 Low, TDLC300-100 Low, TDLA30-10 Low
· MCS: QPSK 193/1024, 16QAM 658/1024, 64QAM 567/1024

· Channel bandwidth & SCS: 5MHz 15KHz, 10MHz 15KHz, 20MHz 15KHz, 10MHz 30KHz, 20MHz 30KHz, 40MHz 30KHz, 100MHz 30KHz

· Resource mapping: Type A, Type B

· Test metric: 70% TP, 30% TP

	PUSCH with transform precoding enabled
	· Antenna configuration: 1x2, 1x4, 1x8
· Channel model: TDLB100-400 Low
· MCS: QPSK 193/1024

· Channel bandwidth & SCS: 5MHz 15KHz, 10MHz 30KHz
· Resource mapping: Type A, Type B
· Test metric: 70% TP

	UCL multiplexed on PUSCH
	· Antenna configuration: 1x2

· Channel model: TDLC300-100 Low
· MCS: 16QAM 658/1024

· UCI: 7(5,2), 40 (20,20)

· Channel bandwidth & SCS: 10MHz 30KHz

· Resource mapping: Type A, Type B

· Test metric: 0.1%, 1% BLER for CSI part 1 and part 2 respectively

	PUSCH for high speed train
	· Antenna configuration: 1x2, 1x8

· Channel model: HST Scenario 1-NR350, HST Scenario 3-NR350
· MCS: QPSK 193/1024, 16QAM 658/1024

· Channel bandwidth & SCS: 10MHz 15KHz, 40MHz 30KHz

· Additional DMRS position: pos2

· Resource mapping: Type A

· Test metric: 70% TP

	UL timing adjustment
	· Antenna configuration: 1x2

· Channel model: Scenario Y
· MCS: 16QAM 658/1024

· Channel bandwidth & SCS: 10MHz 15KHz, 40MHz 30KHz

· Resource mapping: Type A, Type B

· Test metric: 70% TP

	PUCCH format 0
	· Antenna configuration: 1x2, 1x4, 1x8

· Channel model: TDLC300-100 Low

· Channel bandwidth & SCS: 5MHz 15KHz, 10MHz 15KHz, 20MHz 15KHz, 10MHz 30KHz, 20MHz 30KHz, 40MHz 30KHz, 100MHz 30KHz

· Test metric: 1% BLER and 1% false alarm rate

	PUCCH format 1
	· Antenna configuration: 1x2, 1x4, 1x8

· Channel model: TDLC300-100 Low

· Channel bandwidth & SCS: 5MHz 15KHz, 10MHz 15KHz, 20MHz 15KHz, 10MHz 30KHz, 20MHz 30KHz, 40MHz 30KHz, 100MHz 30KHz

· Test metric: N2A 0.1%, ACK miss 1% BLER and 1% false alarm rate

	PUCCH format 2
	· Antenna configuration: 1x2, 1x4, 1x8

· Channel model: TDLC300-100 Low

· Channel bandwidth & SCS: 5MHz 15KHz, 10MHz 15KHz, 20MHz 15KHz, 10MHz 30KHz, 20MHz 30KHz, 40MHz 30KHz, 100MHz 30KHz

· Test metric: ACK miss 1% with 4UCI bits 1% block error rate, and 1% false alarm rate

	PUCCH format 3
	· Antenna configuration: 1x2, 1x4, 1x8

· Channel model: TDLC300-100 Low

· Channel bandwidth & SCS: 5MHz 15KHz, 10MHz 15KHz, 20MHz 15KHz, 10MHz 30KHz, 20MHz 30KHz, 40MHz 30KHz, 100MHz 30KHz

· Symbol number: 14, 4

· Test metric: UCI 1% block error rate, and 1% false alarm rate

	PUCCH format 4
	· Antenna configuration: 1x2, 1x4, 1x8

· Channel model: TDLC300-100 Low

· Channel bandwidth & SCS: 5MHz 15KHz, 10MHz 15KHz, 20MHz 15KHz, 10MHz 30KHz, 20MHz 30KHz, 40MHz 30KHz, 100MHz 30KHz

· Test metric: UCI 1% block error rate, and 1% false alarm rate

	Multi-slot PUCCH
	· Antenna configuration: 1x2

· Channel model: TDLC300-100 Low

· Channel bandwidth & SCS: 40MHz 30KHz

· Test metric: ACK miss 1%, and 1% false alarm rate

	PRACH for normal mode
	· Antenna configuration: 1x2, 1x4, 1x8

· Channel model: TDLC300-100 Low with 400KHz shift, AWGN

· Burst formats: 0, A1, A2, A3, B4, C0, C2 (1.25KHz, 15KHz, 30KHz SCS)
· Channel bandwidth & SCS: 40MHz 30KHz

· Test metric: detection rate >99%, and 0.1% false alarm rate

	PRACH high speed
	· Antenna configuration: 1x2, 1x4, 1x8

· Channel model: AWGN 625Hz, AWGN 2334Hz, AWGN 1740Hz, AWGN 3334Hz
· Burst formats: 0, A2, B4, C2 (1.25KHz, 15KHz, 30KHz SCS)
· Channel bandwidth & SCS: 40MHz 30KHz

· Test metric: detection rate >99%, and 0.1% false alarm rate


Table 2: NR BS demodulation performance requirements (radiated test)

	Demodulation performance requirements
	Parameters for test setup

	PUSCH with transform precoding disabled
	· Antenna configuration: 1x2, 2x2
· Channel model: TDLA30-300 Low, TDLA30-75 Low
· MCS: QPSK 193/1024, 16QAM 658/1024, 16QAM 434/1024
· Channel bandwidth & SCS: 50MHz 60KHz, 100MHz 60KHz, 50MHz 120KHz, 100MHz 120KHz, 200MHz 120KHz
· Additional DMRS: pos0, pos1
· PT-RS: configured, not configured

· Test metric: 70% TP, 30% TP

	PUSCH with transform precoding enabled
	· Antenna configuration: 1x2
· Channel model: TDLA30-300 Low
· MCS: QPSK 193/1024

· Channel bandwidth & SCS: 50MHz 60KHz, 50MHz 120KHz

· Additional DMRS: pos0, pos1

· Test metric: 70% TP

	UCL multiplexed on PUSCH
	· Antenna configuration: 1x2

· Channel model: TDLA30-300 Low
· MCS: 16QAM 658/1024

· UCI: 7(5,2), 40 (20,20)

· Channel bandwidth & SCS: 50MHz 120KHz
· Additional DMRS: pos0, pos1

· Test metric: 0.1%, 1% BLER for CSI part 1 and part 2 respectively

	PUCCH format 0
	· Antenna configuration: 1x2
· Channel model: TDLA30-300 Low
· Channel bandwidth & SCS: 50MHz 60KHz, 100MHz 60KHz, 50MHz 120KHz, 100MHz 120KHz, 200MHz 120KHz
· Symbol number: 1, 2

· Test metric: 1% BLER and 1% false alarm rate

	PUCCH format 1
	· Antenna configuration: 1x2
· Channel model: TDLC300-100 Low

· Channel bandwidth & SCS: 50MHz 60KHz, 100MHz 60KHz, 50MHz 120KHz, 100MHz 120KHz, 200MHz 120KHz
· Test metric: N2A 0.1%, ACK miss 1% BLER and 1% false alarm rate

	PUCCH format 2
	· Antenna configuration: 1x2
· Channel model: TDLA30-300 Low
· Channel bandwidth & SCS: 50MHz 60KHz, 100MHz 60KHz, 50MHz 120KHz, 100MHz 120KHz, 200MHz 120KHz
· Test metric: ACK miss 1% with 4UCI bits 1% block error rate, and 1% false alarm rate

	PUCCH format 3
	· Antenna configuration: 1x2
· Channel model: TDLA30-300 Low
· Channel bandwidth & SCS: 50MHz 60KHz, 100MHz 60KHz, 50MHz 120KHz, 100MHz 120KHz, 200MHz 120KHz
· Symbol number: 14, 4

· Test metric: UCI 1% block error rate, and 1% false alarm rate

	PUCCH format 4
	· Antenna configuration: 1x2

· Channel model: TDLA30-300 Low
· Channel bandwidth & SCS: 50MHz 60KHz, 100MHz 60KHz, 50MHz 120KHz, 100MHz 120KHz, 200MHz 120KHz
· Test metric: UCI 1% block error rate, and 1% false alarm rate

	PRACH for normal mode
	· Antenna configuration: 1x2
· Channel model: TDLA30-300 Low with 4000Hz shift, AWGN

· Burst formats: A1, A2, A3, B4, C0, C2 (60KHz 120KHz SCS)
· Channel bandwidth & SCS: 40MHz 30KHz

· Test metric: detection rate >99%, and 0.1% false alarm rate


3   Conclusion 
In this contribution, we provide some initial analysis on the IAB DU demodulation performance requirements. Based on the evaluation, we have the following proposals:
· Proposal 1: Design test setups by disabling IAB MT functionality during the test in order to reuse the existing BS demodulation performance requirements to verify IAB DU demodulation performance.
· Proposal 2: Define the applicability rule to apply the BS demodulation performance requirements to IAB DU by skipping some test cases which do not match the typical IAB scenario in order to reduce test complexity and cost

· Skip the PUSCH test case with propagation condition TDLB100-400Low, TDLC300-100Low

· Skip PUSCH high speed train test case

· Skip UL timing adjustment test

· Skip multi-slot PUCCH  test

· Evaluate whether all the PUCCH format needs be verified.
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