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1 Introduction
 In RAN4#94bis-e, WF [1] has agreement as below:
Agreement:

For FR2 it is agreeable that:

· Wide Area IAB-MT shall re-use BS requirements

· Local Area IAB-MT shall meet 24 dBc ACLR, FFS on different requirements and related capability for transmission during UL and DL timeslot.

In this paper, we provide our view on the ACLR, OBUE and spurious requirement on IAB-MT. 
2 Discussion
2.1 General

IAB-MT transmitting at downlink time slot:

IAB-MT in Rel-16 can operate three different modes:

1. IAB-MT transmit at uplink time slot as the same as the UE

2. IAB-MT transmit at downlink time slot as the same as BS

3. IAB-MT transmit at the same time as IAB-DU at downlink time slot for SDM/FDM operation

Mode 2 and mode 3 are basically the same for IAB-MT transmitting at downlink time slot. For mode 3, it is stated in [3] that IAB-MT can transmit to parent IAB and simultaneously IAB-DU transmit to UE/child IAB for transmitter-side SDM/FDM, IAB-DU only transmit during downlink time slot, this implies the IAB-MT transmits during downlink time slot. As Rel-16 IAB need to be forward compatible with SDM/FDM, IAB-MT RF requirements when transmitting during downlink time slot need to be specified otherwise there is no performance guarantee on the FDM/SDM feature in future release.
In case of transmitter-side SDM/FDM, an IAB-node simultaneously transmits in the DL (to an access UE and/or child IAB-node) and transmits in the UL (to a parent IAB-node). In case of receiver-side SDM/FDM, an IAB-node simultaneous receives in the DL (from a parent node) and receives in the UL (from an access UE and/or child IAB-node).

Observation#1: IAB-MT TX RF requirements to be defined when IAB-MT transmit at downlink time slot.
For the mode 2 and mode 3, there is no coexisting study needed and legacy NR coexisting conclusion should be used. 

Observation#2: IAB-MT transmitting at downlink time slot has the same coexisting scenario as BS so legacy NR coexisting should apply.
Unwanted emission:
When AAS BS is introduced, it is stated in [2] that the total unwanted emission from AAS BS should be no higher than the unwanted emissions from a non-AAS BS conforming to the Rel-13 specifications with either the same number of transmitter units as the AAS BS or a maximum of 8 transmitter units (E-UTRA) or 4 transmitter units (UTRA).  This is general principle guiding how the unwanted emission level should be set on AAS BS.
In 94bis-e, it is agreed in WF [4], the IAB co-location with BS of other bands should be a valid scenario to consider for FR1. Such IAB co-location scenario should be interpreted as the co-location of the BS of same class (reference to IAB-DU class).  As it is agreed that IAB-DU shall reuse the BS RF requirement, from unwanted emission perspective, the total unwanted emission from IAB should be no higher than the unwanted emission from a BS of the same class, this is to protect the BS coexisting service for both 3GPP and non-3GPP system and is following the same logic when introducing the AAS BS. As IAB-MT can transmit during uplink time slot by default, the protection to UE coexisting service for both 3GPP and non-3GPP system should also be evaluated based on the reasonable IAB-MT to UE distance. 
Proposal#1: The total unwanted emission from IAB should be no higher than the unwanted emission from a BS of the same class (reference to IAB-DU class). 
In WF[5], it is agreed that:
IAB-MT and IAB-DU classes shall be possible to be combined freely in an IAB-Node, additional RF impact analysis is needed after two IAB-MT class RF requirement is agreed.

This agreement is adding another dimension of complexity on unwanted emission requirement for an IAB node with IAB-MT and IAB-DU belonging to different class. As explained above, the total unwanted emission from IAB is bounded by the IAB-DU class and the IAB-DU class definition is inherited from BS class. BS classes are differentiated from the deployment scenario which relates to different antenna height, output power etc. It will be confusing to understand the permutation of the IAB-MT and IAB-DU class within the same IAB node from traditionally BS deployment scenario perspective as they are within at the same box and deployed the same site.  However, if we think the different IAB-MT class mainly results from the nature of the deployment as it is either planned or unplanned by operator, it would not matter how the different IAB-MT class is combined with an IAB-DU class. For the unplanned IAB node, it would need higher Tx dynamic range for NLOS case and higher IBB level to tolerate closer aggressor because the knowledge of the nearby victim/aggressor BS (the distance, power etc) is not available when it is installed in a plug&play way. With such understanding, we believe it will be naturally to have IAB-MT unwanted emission requirement dependent on the unwanted emission of IAB-DU within the same IAB node irrespective of IAB-MT class. 
Proposal#2: IAB-MT unwanted emission requirement is dependent on IAB-DU unwanted emission irrespective of IAB-MT class.

When IAB-MT transmitting during downlink time slot, the same unwanted emission requirement with IAB-DU within the same IAB node should apply to IAB-MT. This is due to the coexisting of such IAB-MT transmission with IAB-DU transmission is the same with BS coexisting. 
Proposal#3: When IAB-MT transmitting during downlink time slot, the IAB-DU unwanted emission applies to IAB-MT irrespective of IAB-MT class.
When IAB-MT transmitting during uplink time slot, it will be analyzed further in below sections.

The question comes how to understand the same hardware would have different RF requirements depending on which time slot it transmits. As transmitting during downlink time slot is required for FDM/SDM operation, this would relate to a more generic question of how the different feature should be supported in an IAB node. During the discussion of mandatory features supported by IAB-MT in RAN4#94bis-e, most companies think the declaration of feature support should be used for IAB node but no agreement on this. If this was agreeable, the mandatory feature of the FDM/SDM could be declared by vendor. 
Observation#3: The discussion of the setting unwanted emission during uplink or downlink time slot may relate to more general discussions on feature support of IAB-MT.
2.2 IAB-MT ACLR
WA IAB-MT is agreed to have the same relative ACLR as BS. As such there is no need to differentiate the uplink or downlink time slot transmission for ACLR requirement. For LA IAB-MT, the agreed ACLR is 24 dBc. It is understood it is for uplink time slot transmission as it shows in coexisting study, the ACLR can be relaxed compared to the BS ACLR.   If the vendor could declare whether the FDM/SDM feature is supported or not, the ACLR needs to be differentiate the uplink or downlink time slot transmission so the test can be done differently according to vendor declaration. 
Proposal-4: The ACLR differentiation on downlink or uplink time slot needs to be reflected in IAB TS if vendor could declare the FDM/SDM feature support.
If the feature cannot be declared by vendor then only option left is to specify the more stringent requirement for transmission during uplink or downlink time slot. If this is the case, it is not necessary to associate the uplink or downlink time slot on the ACLR requirement.
The absolute ACLR level of IAB-MT should depend on the IAB-DU irrespective IAB-MT class and should no higher than the absolute ACLR level of IAB-DU within the same box. One could question if it is necessary that the floor of ALCR should be depend on IAB-DU, as the IAB-MT can transmit during uplink time slot and within the TDD band, different operator will operate synchronically. To have a more relax in-band emission floor than BS is not practical in reality as compared with BS ACLR floor, the UE ACLR floor much lower, so practically there should be no concern to reuse the BS ACLR floor.
Proposal-5: IAB-MT ACLR floor should not be higher than ACLR floor of IAB-DU within the same IAB node. 
In our opinion, it does not need to have a more stringent ACLR floor than IAB-DU neither. This is the case for the planned IAB node. For the unplanned IAB node, as there is no agreed minimal distance to the victim BS, there is no strong motivation to set more stringent ACLR floor. Based on this, we propose below for WA IAB-MT and LA IAB-MT:

Proposal-6: The ACLR floor of wide area IAB-MT follow the ACLR floor of IAB-DU within the same node.
Proposal-7: The ACLR floor of local area IAB-MT follow the ACLR floor of IAB-DU within the same node.

2.3 IAB-MT OBUE

The boundary between OBUE and spurious requirement is different for UE and BS.  The boundary for UE is carrier centric with definition of 200% channel BW while BS boundary is band centric with fixed offset to the band edges. There is a need to align the spurious boundary as the IAB-MT and IAB-DU is logical unit mapped to the transmitter unit and they are operating with the same NR RAT. We believe it is more appropriated to reuse the BS definition on IAB-MT as IAB is network node and IAB-MT unwanted emission depending on unwanted emission of IAB-DU within the same IAB node.
Proposal-8: Reuse the BS definition for boundary of OBUE for wide area IAB-MT for FR2 and FR1.
UE SEM for FR2 does not scale with UE power class while BS OBUE scale with declared power. The BS approach assumes similar transceiver implementation was used for the different sized BS and with the implementation scaled with the BS power level in terms of the number of transmitting elements. We believe the similar assumption could be used for IAB-MT so the OBUE mask has dependency on its rated power.   Another aspect is that when IAB-MT is combined with other IAB-DU class within the same node, IAB-MT OBUE needs to follow the OBUE of IAB-DU within the same node irrespective of the IAB-MT class. This is especially the case when IAB-MT transmits during the downlink time slot. For OBUE of BS 2-O, as there is no BS class differentiation the logic is simplified for FR2 IAB-MT OBUE discussion. 
Proposal-9: For OBUE of wide area IAB-MT of type 2-O reuse the OBUE requirement of BS of type 2-O.

Proposal-10: For OBUE of local area IAB-MT of type 2-O reuse the OBUE requirement of BS of type 2-O.

There is an open issue on the min number of transmitter unit for IAB-MT. As the IAB-MT unwanted emission should refer to the IAB-DU or generic OTA BS, there is no need to specify more stringent emission requirement compared to IAB-DU within the same IAB node. Hence the scaling factor of 9 dB can still be kept. 
Another issue for FR1 is the combination of the different type within the same node, during the discussion of the reference point in system parameter, there is no consensus that IAB-MT and IAB-DU must be the same type and hence it is assumed that it is also allowed to have permutation of the different types on top of the different class. 
Proposal-11: OBUE of wide area IAB-MT of type 1-O should follow the OBUE requirement of IAB-DU within same IAB node.

Proposal-12: OBUE of local area IAB-MT of type 1-O should follow OBUE requirement of IAB-DU based on declared IAB-DU class and type  within same IAB node.

Proposal-13: OBUE of wide area IAB-MT of type 1-H should follow the OBUE requirement of IAB-DU declared IAB-DU class and type within same IAB node.

Proposal-14: OBUE of local area IAB-MT of type 1-H should follow OBUE requirement of IAB-DU based on declared IAB-DU class and type within same IAB node.

2.4 IAB-MT spurious

Spurious requirement is to protect other coexisting services outside the operating band, these services may be synchronized or may be not with the IAB node. Assuming the boundary of OBUE and spurious is reused from BS spec, the unsynchronized coexisting service outside the operating band will be focus. For unsynchronized coexisting service, IAB-MT needs to protect another band UE receiving and the BS receiving. For unsynchronized coexisting service IAB-MT does not need to have tighter spurious requirement than BS (IAB-DU) spurious spec as IAB-MT is integrated in the same box with IAB-DU. There is no BS class differentiation for spurious requirement and thus the IAB-MT spurious requirement is simplified and reusing the BS requirement is good enough.
Proposal-15: Reuse BS spurious for all IAB-MT class spurious requirement for FR2 and FR1.
3 Conclusions

In this contribution, we have provided our view on the IAB-MT unwanted emission and have below proposal:
Observation#1: IAB-MT TX RF requirements to be defined when IAB-MT transmit at downlink time slot.

Observation#2: IAB-MT transmitting at downlink time slot has the same coexisting scenario as BS so legacy NR coexisting should apply.

Proposal#1: The total unwanted emission from IAB should be no higher than the unwanted emission from a BS of the same class (reference to IAB-DU class). 
Proposal#2: IAB-MT unwanted emission requirement is dependent on IAB-DU unwanted emission irrespective of IAB-MT class.

Proposal#3: When IAB-MT transmitting during downlink time slot, the IAB-DU unwanted emission applies to IAB-MT irrespective of IAB-MT class.
Observation#3: The discussion of the setting unwanted emission during uplink or downlink time slot may relate to more general discussions on feature support of IAB-MT.

Proposal-4: The ACLR differentiation on downlink or uplink time slot needs to be reflected in IAB TS if vendor could declare the FDM/SDM feature support.

Proposal-5: IAB-MT ACLR floor should not be higher than ACLR floor of IAB-DU within the same IAB node. 

Proposal-6: The ACLR floor of wide area IAB-MT follow the ACLR floor of IAB-DU within the same node.

Proposal-7: The ACLR floor of local area IAB-MT follow the ACLR floor of IAB-DU within the same node.

Proposal-8: Reuse the BS definition for boundary of OBUE for wide area IAB-MT for FR2 and FR1.

Proposal-9: For OBUE of wide area IAB-MT of type 2-O reuse the OBUE requirement of BS of type 2-O.

Proposal-10: For OBUE of local area IAB-MT of type 2-O reuse the OBUE requirement of BS of type 2-O.


same IAB node.

Proposal-12: OBUE of local area IAB-MT of type 1-O should follow OBUE requirement of IAB-DU based on declared IAB-DU class and type  within same IAB node.

Proposal-13: OBUE of wide area IAB-MT of type 1-H should follow the OBUE requirement of IAB-DU declared IAB-DU class and type within same IAB node.

Proposal-14: OBUE of local area IAB-MT of type 1-H should follow OBUE requirement of IAB-DU based on declared IAB-DU class and type within same IAB node.

Proposal-15: Reuse BS spurious for all IAB-MT class spurious requirement for FR2 and FR1.
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