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1	Introduction
Part of the Integrated Access and Backhaul work item is defining the RF requirements. The unwanted emission requirements have made some progress for wide area IAB-MT in the previous meeting[1]. It has been agreed that, WA IAB-MT relative ACLR minimum requirement in FR1 is 45 dBc. The WA IAB-MT shall meet [wide area] BS OBUE requirements in both FR1 and FR2. 
Some issues related to the unwanted emissions are still left open and need to be addressed to complete r16, e.g. absolute ACLR for wide area IAB-MT, local area IAB-MT OBUE and ACLR, and the spurious emissions, etc.
In this contribution, we discuss the IAB-MT unwanted emission requirements building on top of the agreements from RAN4#95e. 
2	Discussion
2.1 Wide Area IAB-MT absolute ACLR in FR1
RAN4 has agreed the relative ACLR for wide area IAB-MT is 45 dBc, and the OBUE shall meet the [wide area] BS OBUE requirement in both FR1 and FR2. For the absolute ACLR in FR1, it is rational to follow the BS wide area limit, i.e. -13 dBm/MHz for Category A and -15 dBm/MHz for Category A
Proposal 1: Absolute ACLR for wide area IAB-MT in FR1 shall be -13 dBm/MHz for Category A and -15 dBm for Category B.
2.2 Local Area IAB-MT OBUE and ACLR in FR1
It has been agreed that the relative ACLR for wide area IAB-MT in FR1 is 45 dBc, which followed the wide area BS requirements, For the local area, it would be rational to have the same stringent requirement as 45 dBc. 
Proposal 2: ACLR for local area IAB-MT in FR1 shall be 45 dBc.
2.3 Local Area IAB-MT OBUE in FR2
As relative ACLR follows the wide area BS spec, therefore it is rational that OBUE also re-uses the BS spec to keep the same proven balance between limiting narrowband and wideband emissions. The same applies for absolute ACLR, i.e. wide area IAB-MT can re-use wide area BS requirements, setting the absolute ACLR limit at -13 dBm/MHz for wide area IAB-MT. 
The main purpose of OBUE requirements is to protect services at adjacent channels from narrowband interference, as wideband emissions are already covered by ACLR requirements. As the impact of narrowband emissions is different from wideband emissions, it is not obvious that more relaxed ACLR requirement gives a reason to relax OBUE requirements. In addition, possible regulatory restrictions need to be considered when setting the OBUE limit.
Observation 1: OBUE protects against narrowband emissions, therefore relaxed ACLR does not automatically motivate relaxed OBUE or relaxed absolute ACLR.
Proposal 3: Use the local area BS requirements for local area IAB-MT OBUE and ACLR absolute limit in FR2.
As agreed previously, the relative ACLR in FR2 is 24 dBc, we propose that this relative ACLR is to be defined within the whole FR2, it is not varying with the two frequency spectrum ranges, i.e. 24.25 – 33.4 GHz and 37 – 52.6 GHz.
Proposal 4: Local area IAB-MT ACLR (24 dBc) for both 24.25 – 33.4 GHz and 37 – 52.6 GHz.
Proposal 5: Absolute ACLR for local area IAB-MT in FR2 shall be -20 dBm/MHz, i.e. the same as for medium range and local area base stations.
2.4 General spurious emissions
As general spurious requirements are set by the regulation, they should be the same independent of the IAB-MT class. We propose to re-use the BS category A and category B spurious emissions in FR2 for IAB-MT.
Proposal 6: IAB-MT shall re-use the BS category A and category B spurious emissions in FR2.
2.5 Additional spurious emissions
For UE additional spurious requirements are typically “toggled on” by NS-signalling as UEs need to be able to roam and exist in multiple networks with varying additional emission requirements. IAB-MTs are different as they are part of a known network deployment and do not neither move nor roam between networks. Therefore, BS approach should be used here, i.e. emission requirements need to be met without additional NS signalling in place and without needing A-MPR. That would help with simplifying the definition of PCMAX.
However, the device needs to understand the signalling exists as from RAN2 perspective cell is considered barred if NS-value is not recognized.
Observation 2: IAB-MT needs to understand NS signalling exists as from RAN2 perspective cell is considered barred if NS-value is not recognized.
2.5.1 Co-location and co-existence requirements
Co-location requirements can be in principle categorized to co-location within the same operating band and co-location with other frequency bands. Co-locating an IAB-Node with a BS or another IAB-Node within the same operating is not straightforward, as per the basic operation of IAB-Node it will transmit and receive during both uplink and downlink timeslots. Therefore, synchronized operation cannot be guaranteed by just relying on the TDD frame structure and it would be necessary to synchronize all Tx and Rx time instants for both IAB-MT and IAB-DU to match with the co-located node. 
However, co-location with devices operating in other operating bands is simpler, as then normal filters covering the full operating band will provide additional isolation between the devices. Therefore, co-location requirements are necessary to be defined for both IAB-MT and IAB-DU.
NR BS specification includes also a requirement for protection of own or other BS receiver. This is applicable only for FDD operation, and therefore not necessary to define for IAB at this point of time. The introduction of this requirement needs to be considered if an FDD band will be introduced to IAB specification.
Proposal 7: Adopt co-location and co-existence requirements from TS 38.104 for IAB-MT and IAB-DU. 
Proposal 8: Protection of own or other BS receiver requirement is not defined as it applies only for FDD operation and no FDD bands are included in IAB specification.
3	Conclusion
In this contribution, we have addressed the remining opening issues related to IAB-MT unwanted emissions with the following observations and proposals:
Observation 1: OBUE protects against narrowband emissions, therefore relaxed ACLR does not automatically motivate relaxed OBUE or relaxed absolute ACLR.
Observation 2: IAB-MT needs to understand NS signalling exists as from RAN2 perspective cell is considered barred if NS-value is not recognized.
Proposal 1: Absolute ACLR for wide area IAB-MT in FR1 shall be -13 dBm/MHz for Category A and -15 dBm for Category B.
Proposal 2: ACLR for local area IAB-MT in FR1 shall be 45 dBc.
Proposal 3: Use the local area BS requirements for local area IAB-MT OBUE and ACLR absolute limit in FR2.
Proposal 4: Local area IAB-MT ACLR (24 dBc) for both 24.25 – 33.4 GHz and 37 – 52.6 GHz.
Proposal 5: Absolute ACLR for local area IAB-MT in FR2 shall be -20 dBm/MHz, i.e. the same as for medium range and local area base stations.
Proposal 6: IAB-MT shall re-use the BS category A and category B spurious emissions in FR2.
Proposal 7: Adopt co-location and co-existence requirements from TS 38.104 for IAB-MT and IAB-DU. 
Proposal 8: Protection of own or other BS receiver requirement is not defined as it applies only for FDD operation and no FDD bands are included in IAB specification.
Finally, a text proposal to TR 38.809 provided in Annex A is proposed to be approved.
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Annex A: TP to TR 38.809
<Start of text proposal>
[bookmark: _Toc43107506]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[X]	3GPP TS 38.817-02: "General aspects for Base Station (BS) Radio Frequency (RF) for NR".
<Unchanged sections omitted>
[bookmark: _Toc43107539][bookmark: _Toc18916169][bookmark: _Toc13080192]7.6	Unwanted emissions
Detailed structure of the subclause is TBD.
Unwanted emissions cover the definitions and requirements for OOB boundary, occupied bandwidth, ACLR including also absolute ACLR, OBUE and spurious emissions.
For IAB-DU type 1-H all unwanted emissions requirements, except for protection of the BS receiver of own or different BS, are the same as specified for NR BS type 1-H. The background for these requirements can be found from TR 38.817-02 [X]. The requirement for the own or other receiver is not specified as the for NR BS the requirement applies only for FDD operation and no FDD band are defined for IAB.
All the requirements are the same for IAB-MT and IAB-DU based on class so that wide area IAB-MT requirements were agreed to be the same as defined for wide area IAB-DU and similarly requirements for local area IAB-MT were agreed to be the same as defined for local area IAB-DU.
[bookmark: _Toc43107540][bookmark: _Toc18916170][bookmark: _Toc13080226]7.7	Transmitter intermodulation
<Unchanged sections omitted>
[bookmark: _Toc43107558][bookmark: _Toc18916188][bookmark: _Toc13080371]9.7	OTA unwanted emissions
Detailed structure of the subclause is TBD.OTA Unwanted emissions cover the definitions and requirements for OOB boundary, occupied bandwidth, ACLR including also absolute ACLR, OBUE and spurious emissions.
For IAB-DU all unwanted emissions requirements, except for protection of the BS receiver of own or different BS, are the same as specified for NR BS. The background for these requirements can be found from TR 38.817-02 [X]. The requirement for the own or other receiver is not specified as for the NR BS the requirement applies only for FDD operation and no FDD band are defined for IAB.
Wide area IAB-MT requirements were agreed to be the same as defined for wide area IAB-DU both in FR1 and FR2. In FR1 also local area IAB-MT requirements were agreed to be the same as defined for local area IAB-DU but in FR2 it was agreed that 24 dBc ACLR is sufficient, otherwise requirements for local area IAB-MT were agreed to be the same as defined for local area IAB-DU.
[bookmark: _Toc43107559][bookmark: _Toc18916189][bookmark: _Toc13080404]9.8	OTA transmitter intermodulation
<End of text proposal>
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