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1	Introduction
In this contribution the principles of IAB-Node requirements especially when it comes to relationship of IAB-MT, IAB-DU and therefore access and backhaul link are discussed.
2	Discussion
In RAN4#92 it was agreed in IAB Ad Hoc meeting minutes [1] that IAB-Node specifications shall be defined in architecture agnostic way for backhaul and access function. This means in practice that the requirements are defined in a generic manner and they shall not be specific depending on which exact RF architecture implementation is used in an IAB-Node. Part of the agreement is that backhaul and access functions within IAB-Node will have their own requirements. 
To define the requirements, it is essential to understand how access and backhaul requirements map to IAB-MT and IAB-DU and physical signals/channels. This is summarized below.
IAB-DU
· May transmit/receive in child backhaul or access link
· Transmits downlink signals/channels (e.g. PDSCH)
· Receives uplink signals/channels (e.g. PUSCH)
IAB-MT 
· May transmit/receive only in parent backhaul link
· Transmits uplink signals/channels (e.g. PUSCH)
· Receives downlink signals/channels (e.g. PDSCH)
As seen above, categorizing the requirements for backhaul and access may not be straightforward, as then there would be two sets of requirements for IAB-DU function.
Proposal 1: Requirements shall be categorized using IAB-DU and IAB-MT functions, when needed.
Naturally, RAN1 agreements for the physical layer need to be followed in RAN4 specifications, meaning that e.g. IAB-MT Tx requirements should base on UL signals/channels being used. The details of signals can be discussed as part of defining conformance tests.
Proposal 2: Requirements shall be based on correct signal types:
· UL signals for IAB-MT Tx and IAB-DU Rx 
· DL signals for IAB-MT Rx and IAB-DU Tx 
Details of these shall be left to conformance testing phase
When it comes to structuring the specification, there are multiple options. The requirements for IAB-DU and IAB-MT could be completely separated from each other, so that they have only separate sections in the specification. However, there may be cases where the requirement is the same for both. For example, it seems logical that the EVM limits would be the same, even though one is for uplink and the other for downlink signal. It seems unnecessary to generate complete different sections for this kind of cases.
In addition, it is expected that many of the requirements can be handled by directly referencing other specifications. It may be unnecessary to have different sections for IAB-DU and IAB-MT in case the section would only contain a reference to a different document, as this mainly just increases the number of sub-sections without bringing any additional value.
Overall, unnecessary repetition should of course be avoided. Therefore, whenever there are common aspects for IAB-DU and IAB-MT those can be placed in a common section in the beginning of each requirement before the IAB-DU and IAB-MT specific sections. If there is no difference between IAB-DU and IAB-MT requirements, they do not need specific sections or other separation in the specification. One option is to refer to IAB-Node requirements in those cases.
Proposal 3: Structure the requirements in the specification starting with general section for common aspects for IAB-MT and IAB-DU. No specific sections are needed in case the requirement is the same for IAB-MT and IAB-DU.
While many requirements could be re-used and/or referenced from current base station and UE requirements, a requirement-by-requirement analysis and decision is needed to do so. As more work is needed for the cases where new or modified requirements are needed, it is important to identify those requirements so that the work can be done in a timely manner. To facilitate this work, the relevant sections from 38.104 and 38.101-1 and -2 have been gathered in table 1 and table 2 below. Requirements where new or modified requirements are needed have been highlighted in red. It should be noted that this is not a comprehensive analysis and therefore other requirements may be added to these still.
Table 1: Requirements from 38.104, considered for re-use for IAB-DU
	BS Specification

	Requirement
	Requirement set

	
	BS type 1-H
	BS type 1-O
	BS type 2-O

	BS output power
	6.2
	NA
	NA

	Output power dynamics 
	6.3
	
	

	Transmit ON/OFF power 
	6.4
	
	

	Transmitted signal quality
	6.5
	
	

	Occupied bandwidth
	6.6.2
	
	

	ACLR
	6.6.3
	
	

	Operating band unwanted emissions
	6.6.4
	
	

	Transmitter spurious emissions
	6.6.5
	
	

	Transmitter intermodulation 
	6.7
	
	

	Reference sensitivity level
	7.2
	
	

	Dynamic range 
	7.3
	
	

	In-band selectivity and blocking 
	7.4
	
	

	Out-of-band blocking 
	7.5
	
	

	Receiver spurious emissions 
	7.6
	
	

	Receiver intermodulation
	7.7
	
	

	In-channel selectivity 
	7.8
	
	

	Radiated transmit power
	9.2
	9.2
	9.2

	OTA base station output power
	NA
	9.3
	9.3

	OTA output power dynamics
	
	9.4
	9.4

	OTA transmit ON/OFF power
	
	9.5
	9.5

	OTA transmitted signal quality
	
	9.6
	9.6

	OTA occupied bandwidth
	
	9.7.2
	9.7.2

	OTA ACLR
	
	9.7.3
	9.7.3

	OTA out-of-band emission
	
	9.7.4
	9.7.4

	OTA transmitter spurious emission 
	
	9.7.5
	9.7.5

	OTA transmitter intermodulation 
	
	9.8
	NA

	OTA sensitivity
	10.2
	10.2
	NA

	OTA reference sensitivity level
	NA
	10.3
	10.3

	OTA dynamic range
	
	10.4
	NA

	OTA in-band selectivity and blocking
	
	10.5
	10.5

	OTA out-of-band blocking
	
	10.6
	10.6

	OTA receiver spurious emission 
	
	10.7
	10.7

	OTA receiver intermodulation
	
	10.8
	10.8

	OTA in-channel selectivity
	
	10.9
	10.9



Table 2: Requirements from 38.101-1 and 38.101-2, considered to be re-used for IAB-MT
	UE specification

	Requirement
	FR1 (38.101-1)
	FR2 (38.101-2)

	Transmitter power
	6.2
	6.2

	Output power dynamics
	6.3
	6.3

	Transmit signal quality
	6.4
	6.4

	RF emissions 
	6.5
	6.5

	Beam correspondence
	N/A
	6.6

	Reference sensitivity
	7.3
	7.3

	Maximum input level
	7.4
	7.4

	Adjacent channel selectivity
	7.5
	7.5

	Blocking characteristics
	7.6
	7.6

	Spurious response
	7.7
	N/A

	Intermodulation characteristics
	7.8
	N/A

	Spurious emissions
	7.9
	7.9



To summarize, it seems that requirements from 38.104 can be directly re-used for IAB-DU, but most requirements in 38.101-1 and 2 need some re-work. In transmitter side transmitter power levels are different for IAB-MT and regular UE, and concepts like MPR or spherical coverage are not expected to be needed for IAB-MT. Output power dynamics includes power control, where the range and accuracy requirements may change, if they are defined. Transmit signal quality requirement is tied to output power which needs clarification. It is also unclear whether a separate requirement for carrier leakage is required. Spectrum flatness specification at least for pi/2 BPSK is unlikely to be needed. RF emissions are dependent on output power levels and co-existence stud outcome. Beam correspondence is defined via spherical coverage, which likely is not needed, and it is unclear if requirement for beam correspondence is needed at all for IAB-MT. 
In receiver side sensitivity requirements change as also FR1 may need radiated requirements, and naturally the levels change if an antenna array is used. Maximum input level and all selectivity/blocking requirements need to be checked based on the date from co-existence study. Spurious emissions for IAB-MT might be adapted to align with IAB-DU requirement.
Proposal 4: Requirement-by-requirement analysis is done on which requirements can be directly re-used for IAB-DU and IAB-MT from existing base station and UE requirements.
3	Conclusion
In this contribution basis for IAB-Node specifications and specification structure was discussed and following proposals were made.
Proposal 1: Requirements shall be categorized using IAB-DU and IAB-MT functions, when needed.
Proposal 2: Requirements shall be based on correct signal types:
· UL signals for IAB-MT Tx and IAB-DU Rx 
· DL signals for IAB-MT Rx and IAB-DU Tx 
Details of these shall be left to conformance testing phase
Proposal 3: Structure the requirements in the specification starting with general section for common aspects for IAB-MT and IAB-DU. No specific sections are needed in case the requirement is the same for IAB-MT and IAB-DU.
Proposal 4: Requirement-by-requirement analysis is done on which requirements can be directly re-used for IAB-DU and IAB-MT from existing base station and UE requirements.
4	References
[1] 	R4-1910589 IAB Ad Hoc meeting minutes, Qualcomm Incorporated




