
Page 4
Draft prETS 300 ???: Month YYYY

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG-RAN WG4 Meeting #94-e											  	     		    R4-2001435
Electronic meeting, 24 February – 6 March, 2020

Source: 	Nokia, Nokia Shanghai Bell
Title: 					IAB-Node receiver requirements for FR2
Agenda item:			8.5.4.2.2
Document for:			Approval
1	Introduction
Part of the Integrated Access and Backhaul work item is defining the RF requirements. In this contribution we discuss the receiver requirements. 
2	Discussion
The status of IAB-Node receiver requirements in FR2 have been summarized in Table 1. In this contribution we summarize our views for the requirements where no agreement has not been reached yet.
Table 1: Summary of IAB-Node receiver requirements in FR2
	RF Requirement
	IAB-MT
	IAB-DU

	OTA reference sensitivity level
	Under discussion
	Under discussion

	OTA in-band selectivity and blocking
	ACS: [23.5 … 22.5] dB
	ACS: [23.5 … 22.5] dB 
In-band blocking: covered in [2]

	
	In-band blocking: covered in [2]
	

	OTA maximum input level
	Agreed not to be defined [1]
	Agreed not to be defined [1]

	OTA out-of-band blocking
	Currently not defined for UE
	Under discussion

	OTA receiver spurious emissions
	Agreed to re-use BS specs [1]
	Under discussion

	OTA receiver intermodulation
	Currently not defined for UE
	Under discussion

	OTA in-channel selectivity
	Currently not defined for UE
	Under discussion



As IAB-DU is operating in similar conditions and in similar manner as regular gNB, we see that for all the receiver requirements in FR2 base station requirements can be re-used. This includes also in-band blocking which is discussed more in detailed in [2].
Proposal 1: Re-use BS type 2-O receiver requirements for IAB-DU for all receiver requirements in FR2.
For IAB-MT the situation is more complicated, and the requirements are discussed one-by-one below.

Reference sensitivity
We see that IAB-MTs can have different antenna sizes. Depending on deployments the beamforming capabilities, i.e. the range within which receiver target direction can be varied can also be different: In some cases the angles of arrival may have greater range than in other cases. Therefore, from our point of view there is no need to limit these in the specification. This can be in practice achieved by adopting the same concept as used in BS requirements, but adapting the range of allowed sensitivity declarations.
Specifically, in [2] we have proposed to have only a single power class or category for IAB-MT in FR2. In the context of reference sensitivity this means that the specification should allow at least as great range for reference sensitivity declaration than what is allowed for all BS classes combined.
Also IAB-Nodes can be deployed for multiple purposes, including extending coverage and filling coverage holes and the multitude of use cases also means that in some cases the receiver sensitivity capabilities of IAB-DU and IAB-MT may differ from each other e.g. due to different antenna array size. Therefore we see it beneficial to be able to declare IAB-MT and IAB-DU sensitivity independent of each other.
Proposal 2: Similarly as BS, IAB-MT shall declare its reference sensitivity
Proposal 3: The range of allowed reference sensitivity declarations shall cover at least the range from lowest allowed power from wide area BS type 2-O to highest power allowed for local area BS type 2-O.
Proposal 4: IAB-MT and IAB-DU reference sensitivity declarations shall be independent of each other.

OTA in-band selectivity and blocking
Based on our studies ACS of 23.5 dB for 24.25 – 29.5 GHz bands and ACS of 22.5 dB for 37-40 GHz bands is sufficient to guarantee coexistence performance.
Proposal 5: ACS for IAB-MT shall be 
· 23.5 dB for frequencies 24.25 – 29.5 GHz and 
· 22.5 dB for frequencies 37 – 40 GHz 
In-band blocking is discussed more in detail in [2].

OTA out-of-band blocking

Currently no out-of-band blocking requirement has been specified for UEs. IAB-MT is expected to be co-located with the IAB-DU, i.e. under similar exposure to other systems as the gNB part of the IAB-Node. Therefore, it seem justified to apply similar requirement for IAB-MT. However, further considerations are needed in the performance part of the work to agree the conditions when the requirement is necessary to be verified independently for IAB-MT and IAB-DU.
Proposal 6: Re-use BS OOB blocking requirements, including the in-band and out-of-band boundary, for IAB-MT. It is necessary to agree conditions when it is required to verify the requirement independently for IAB-MT and IAB-DU in the performance part of the WI.

OTA receiver intermodulation
OTA receiver intermodulation requirements are currently defined for base station but not for UEs. Similar to in-band blocking, receiver intermodulation test stresses the receiver linearity. The difference is that in in-band blocking the interfering signal is a single wideband signal whereas in receiver intermodulation test there is one narrowband and one wideband signal. In current BS requirements the signal levels for receiver intermodulation test are clearly lower than in in-band blocking test.
Given the discrepancy in the in-band blocking and receiver intermodulation interferer signal levels, and in addition the baseline operation of IAB-MT to be receiving during DL timeslot where BS transmissions take place the presence of wideband signals is much higher than it is for BS receiver. Therefore we do not see necessary to specify receiver intermodulation requirements for IAB-MT.
Proposal 7: OTA receiver intermodulation requirements shall not be specified for IAB-MT

OTA in-channel selectivity

Currently in-channel selectivity requirements have not been specified for UEs, but they exist for BS. In-channel selectivity tests the receiver capability to receive a signal while there is an interferer signal present at adjacent resource blocks. IAB WID says that RF requirements shall consider forward compatibility. We see that FDM operation is one potential future case where two signals could be present at adjacent resource blocks. On the other hand, it is unclear at the moment whether FDM operation is aimed more towards FR1 or FR2. Therefore, we see that further discussion within the group is needed to decide whether in-channel selectivity requirements are needed in FR2 in release 16.
Proposal 8: Given the target of forward compatible RF requirements and FDM operation being targeted in rel-17, discuss further whether in-channel selectivity requirements are needed for IAB-MT in FR2 in release 16.
3	Conclusion
In this contribution IAB-Node receiver requirements in FR2 were discussed and following proposals were made.
Proposal 1: Re-use BS type 2-O receiver requirements for IAB-DU for all receiver requirements in FR2.
Proposal 2: Similarly as BS, IAB-MT shall declare its reference sensitivity
Proposal 3: The range of allowed reference sensitivity declarations shall cover at least the range from lowest allowed power from wide area BS type 2-O to highest power allowed for local area BS type 2-O.
Proposal 4: IAB-MT and IAB-DU reference sensitivity declarations shall be independent of each other.
Proposal 5: ACS for IAB-MT shall be 
· 23.5 dB for frequencies 24.25 – 29.5 GHz and 
· 22.5 dB for frequencies 37 – 40 GHz 
Proposal 6: Re-use BS OOB blocking requirements, including the in-band and out-of-band boundary, for IAB-MT. It is necessary to agree conditions when it is required to verify the requirement independently for IAB-MT and IAB-DU in the performance part of the WI.
Proposal 7: OTA receiver intermodulation requirements shall not be specified for IAB-MT
Proposal 8: Given the target of forward compatible RF requirements and FDM operation being targeted in rel-17, discuss further whether in-channel selectivity requirements are needed for IAB-MT in FR2 in release 16.
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