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Introduction
In the previous RAN WG 4 meeting 96-e, the first discussion about IAB-DU performance testing took place, which is summarized in [1]. The recommended WF [2] regarding the IAB-DU detailed scope of requirements re-use is that
	All participants are invited to provide a first overview of requirements to re-use/adapt/follow the principle of, for the next meeting.



In this contribution we extend further our previous contribution on IAB-DU demod [3]and discuss the detailed scope of IAB-DU demodulation performance requirements.

Discussion
General considerations
In our previous contribution [4], we examined IAB-related specification changes and evaluated their potential impact on BS demodulation requirements as follows:
· Time-domain resource multiplexing among backhaul (BH) and Access links
· IAB node discovery and measurements
· Initial access between IAB-MT and IAB-Donor
· Timing alignment
[bookmark: _Ref54277403]All new IAB-related features have a minor impact on the BS demodulation performance.
[bookmark: _Ref54277432]There is no need to introduce any new performance requirements for IAB-DU in addition to already existing BS requirements.
In the previous RAN4 96-e meeting, it was discussed how to re-use existing BS performance requirements to IAB-DU. The following dentitions were captured in the WF [2]:
	· Define what “re-use” means in the context of BS demod requirements
· Clarification of terminology
· “Re-use”: Copy and paste the existing requirements, including all definitions, side-conditions, and SNR values.
· “Adapt”: Attempt to copy as much as possible of the existing requirement, but change a small number of parameters where needed (e.g. TDD pattern). The SNR value is not expected to change.
· “Follow the principle of”: Keep one or two characteristics of the existing requirement; e.g. channel model, MCS, number of requirements etc... In this case, it should be stated which principles are followed.
· Re-use of BS demod requirements
· “Re-use”, i.e., copy paste, from BS demod requirements to the extent possible to avoid additional work. All conditions to be kept. For some cases “adapt” or “follow the principle of” may be needed.



In our paper [4], we also made a detailed overview of IAB Release 16 use cases and deployment scenarios.
[bookmark: _Ref54277438]IAB-node deployment conditions are different from the traditional RAN scenarios. In general, they are much more predictable, e.g., without IAB-node mobility, with principally LoS propagation conditions for BH links, very little beam management. Moreover, existing scenarios do not necessitate the use of IAB-nodes together with such features as HST, URLLC, etc.
[bookmark: _Ref54277441]Consider reduced and/or simplified scope of IAB-BS performance requirements, i.e., selectively copy paste from BS demod requirements to the extent possible to avoid additional work.
[bookmark: _Ref54277464]RAN4 to base IAB-DU performance requirements on the 3GPP Release 15 features (e.g., excluding HST, URLLC, etc.) and consider additional features only by request.
Detailed scope of IAB-DU requirements
The scope of conducted and radiated performance requirements was already well summarized in the previous contributions [3] and [5].
Below, based on expected deployment scenarios of IAB-nodes we make the proposals about the re-use of BS performance requirements. A detailed list of performance tests can be found in the Appendix.
[bookmark: _Ref54277483]RAN4 to re-use BS performance requirements for IAB-DU by following the criteria:
a. [bookmark: _Ref54277488]Re-use only propagation conditions adapted to the stationary LOS use case in a requirement, i.e., skip channels with large delay and/or Doppler spread such as TDLB100-400 Low, TDLA30-300 Low, etc., when there are alternatives.
b. [bookmark: _Ref54277489]Re-use only 1T2R requirements.
c. [bookmark: _Ref54277491]Re-use only requirements for PUSCH with transform precoding disabled.
d. [bookmark: _Ref54277493]Limit the PUCCH demodulation requirements to two cases chosen by the manufacturer.
e. [bookmark: _Ref54277494]Skip UL TA and HST tests.

Conclusion
In this contribution we clarify our view on the re-use of BS performance requirements and discuss the detailed scope of IAB-DU performance tests. The following observations and proposals are made:
1. All new IAB-related features have a minor impact on the BS demodulation performance.
1. There is no need to introduce any new performance requirements for IAB-DU in addition to already existing BS requirements.
IAB-node deployment conditions are different from the traditional RAN scenarios. In general, they are much more predictable, e.g., without IAB-node mobility, with principally LoS propagation conditions for BH links, very little beam management. Moreover, existing scenarios do not necessitate the use of IAB-nodes together with such features as HST, URLLC, etc.
Consider reduced and/or simplified scope of IAB-BS performance requirements, i.e., selectively copy paste from BS demod requirements to the extent possible to avoid additional work.
RAN4 to base IAB-DU performance requirements on the 3GPP Release 15 features (e.g., excluding HST, URLLC, etc.) and consider additional features only by request.
RAN4 to re-use BS performance requirements for IAB-DU by following the criteria:
a. Re-use only propagation conditions adapted to the stationary LOS use case in a requirement, i.e., skip channels with large delay and/or Doppler spread such as TDLB100-400 Low, TDLA30-300 Low, etc., when there are alternatives.
b. Re-use only 1T2R requirements.
c. Re-use only requirements for PUSCH with transform precoding disabled.
d. Limit the PUCCH demodulation requirements to two cases chosen by the manufacturer.
e. Skip UL TA and HST tests.
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Appendix
Tables below are based on the contribution [R4-2011517] and demonstrates the main parameters of BS demodulation pefromance requirements and our recommendation about their re-use for IAB-BS demod.
Table 1: Re-use of NR BS demodulation performance requirements for IAB-DU (conducted tests)
	Demodulation performance requirements
	Parameters for test setup
	Recommended re-use for IAB-DU

	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
	Re-use for
· Antenna configuration: 1x2
· Channel model: TDLA30-10 Low

	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
	Skip

	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
	Skip

	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
	Skip

	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
	Skip

	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
	Re-use for
· Antenna configuration: 1x2

	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
	Re-use for
· Antenna configuration: 1x2

	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
	Re-use for
· Antenna configuration: 1x2

	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
	Re-use for
· Antenna configuration: 1x2

	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
	Re-use for
· Antenna configuration: 1x2

	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
	Skip

	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
	Re-use for
· Antenna configuration: 1x2
· Channel model: AWGN

	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
	Skip



Table 2: Re-use of NR BS demodulation performance requirements for IAB-DU (radiated tests)
	Demodulation performance requirements
	Parameters for test setup
	Recommended re-use for IAB-DU

	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
	Re-use for
· Antenna configuration: 1x2
· Channel model: TDLA30-75 Low

	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
	Skip

	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
	Re-use

	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
	Re-use

	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
	Re-use

	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
	Re-use

	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
	Re-use

	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
	Re-use

	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
	Re-use for
· Channel model: AWGN



