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1 Introduction

During RAN4#96e, the scope of IAB demod was discussed. For the IAB-DU, the following was agreed:
· Re-use the BS test setup for both OTA and conducted requirements, with IAB-MT functionality disabled during the test.
· “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.
· All participants are invited to provide a first overview of requirements to re-use/adapt/follow the principle of, for the next meeting.
· Preliminary evaluations indicate no need to define any additional new DU demod requirements in Rel-16. The option of defining new requirements is left open.
One of the actions from the meeting is to produce a matrix of gNB demod requirements and indicate views on applicability to IAB.
2 Discussion

An IAB node is a stationary node that uses an NR wireless link for backhaul. From the access link point of view, it is no different from a gNB. In that sense, technically there is no reason why all requirements applicable to a gNB cannot be applicable to an IAB; especially considering that several requirements are subject to vendor declaration.

Taking as an example high speed train; for the backhaul link HST requirements are not applicable as both the donor gNB and IAB will be static. However, the IAB could be positioned next to a railway track and serve UEs that pass by in a train. Technically, there is not a reason to prevent the IAB-DU from implementing a receiver for HST, although in practice a deployment next to a railway track may not be so likely.
One requirement that may not make technical sense is the URLLC low-latency requirement. Although low latency may be achievable on the IAB-DU to UE link, it is questionable whether after one or more IAB hops an extreme latency requirement could be met.

Observation 1: There is no technical reason why the IAB access link could not be designed to support the same scenarios as a gNB, hence from a technical point of view all gNB demodulation requirements could be applicable (apart from possibly URLLC low latency).
An IAB-DU may also receive from and IAB-MT for a backhaul link. In this case, the link would be static and, in order to be an effective backhaul link would presumably be dimensioned to achieve high SNR. The backhaul link may be covered by fewer demodulation requirements. It is preferable though to create a single set of demodulation requirements for the IAB-DU. We do not currently see any need to create any new requirements considering the backhaul link and consider the set of requirements needed to cover backhaul connections to be a sub-set of the requirements needed for access connections.
Observation 2: The IAB DU backhaul link requirements are a sub-set of the IAB-DU access link requirements.
The table below captures the Rel-15 and Rel-16 FR1 demodulation requirements. There is no concept of mandatory or not for a BS but the table indicates whether there is a declaration as to whether the requirement is met or not.

In our view, there is in general no technical reason why all of the gNB demodulation requirements cannot be made applicable for the IAB-DU, in particular considering that support for several of the requirements is declared. The third column of the table indicates though where we view requirements as lower priority.

Table 1: gNB demodulation requirements for FR1
	Requirement description
	Declaration of support for requirement ?
	Low priority ?

	PUSCH, transform precoding disabled, QPSK
	
	

	PUSCH, transform precoding disabled, 16QAM
	
	

	PUSCH, transform precoding disabled, 64QAM
	
	

	PUSCH, 30% throughput, QPSK
	
	

	PUSCH, transform precoding enabled
	Support for transform precoding
	

	PUSCH UCI
	
	

	PUSCH, HST 350km/h, QPSK
	HST support
	Y (Deployment scenario may be questioned, although technically the requirement could be supported and support is declared anyhow)

	PUSCH, HST 350km/h, 16QAM
	HST support
	Y (Deployment scenario may be questioned, although technically the requirement could be supported and support is declared anyhow)

	PUSCH, HST 500km/h, QPSK
	HST support
	Y (Deployment scenario may be questioned, although technically the requirement could be supported and support is declared anyhow)

	PUSCH, HST 500km/h, 16QAM
	HST support
	Y (Deployment scenario may be questioned, although technically the requirement could be supported and support is declared anyhow)

	UL timing adjustment
	HST support
	For HST: Y (Deployment scenario may be questioned, although technically the requirement could be supported and support is declared anyhow)

	PUCCH DTX-ACK
	
	

	PUCCH format 0
	PUCCH format
	

	PUCCH format 1
	PUCCH format
	

	PUCCH format 2
	PUCCH format
	

	PUCCH format 3
	PUCCH format
	

	PUCCH format 4
	PUCCH format
	

	Multi-slot PUCCH
	PUCCH format
	

	PRACH non-HST
	
	

	PRACH HST
	HST support
	Y (Deployment scenario may be questioned, although technically the requirement could be supported and support is declared anyhow)

	URLLC 0.001% BLER
	Presumably delared if supported ?
	Y (Technically maybe possible but seems unlikely to have IAB backhauling for an ultra-reliable system. Anyhow support presumably declared)

	URLLC high reliability
	Presumably delared if supported ?
	Y (Technically maybe possible but seems unlikely to have IAB backhauling for an ultra-reliable system. Anyhow support presumably declared)

	URLLC low latency
	Presumably delared if supported ?
	Y – low latency questionable to achieve with IAB hops.

	2-step RACH
	Presumably delared if supported ?
	

	NR-U
	Presumably delared if supported ?
	Y – Technically possible to support, although wireless backhaul to NR-U may be questioned. Anyhow support is presumably declared.


Table 2: gNB demodulation requirements for FR2
	Requirement description
	Declaration of support for requirement ?
	Low priority ?

	PUSCH (Transform precoding disabled), QPSK
	
	

	PUSCH (Transform precoding disabled), 16QAM
	
	

	PUSCH (Transform precoding disabled), 64QAM
	
	

	PUSCH 30% throughput
	
	

	PUSCH Transform precoding enabled
	Support for transform precoding
	

	UCI on PUSCH
	
	

	PUCCH DTX-ACK
	
	

	PUCCH format 0
	PUCCH format
	

	PUCCH format 1
	PUCCH format
	

	PUCCH format 2
	PUCCH format
	

	PUCCH format 3
	PUCCH format
	

	PUCCH format 4
	PUCCH format
	

	PRACH
	
	

	URLLC high reliability
	Presumably delared if supported ?
	Y (Technically maybe possible but seems unlikely to have IAB backhauling for an ultra-reliable system. Anyhow support presumably declared)

	URLLC low latency
	Presumably delared if supported ?
	Y – low latency questionable to achieve with IAB hops.

	2-step RACH
	Presumably delared if supported ?
	


3 Conclusion

This contribution has considered the applicability of gNB requirements for IAB-DU. In general, there is no need to exclude any gNB requirements from applying to the IAB. Relevant declarations for some requirements should also be copied to IAB. Applying gNB requirements should be straightforward copy/paste or reference.

We have also indicated which requirements could be seen as lower priority in case issues are identified to specify all of the requirements.
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