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1 Introduction
 In RAN4#95e, WF [1] has agreement as below:
Agreement:

· IAB-MT ACLR minimum requirement in FR1
· Wide area IAB-MT: 45 dBc
· FFS for Local area IAB-MT, make decision in Q3 2020:  
· Option 1: 45dBc
· Option 2: 30dBc
· For FR2:
· Wide area IAB-MT: Wide Area IAB-MT shall meet [wide area] BS OBUE requirements 
· We can further discuss  how to capture the requirements into TS/TR. 
· FFS for local area IAB-MT, make decision in Q3 2020
· Option 1: Using Local area BS OBUE requirements 
· Option 2: Using UE specification requirements 
· For FR1
· Wide Area IAB-MT shall meet [wide area] BS OBUE requirements
· We can further discuss  how to capture the requirements into TS/TR. 
· FFS for local area IAB-MT
· Option 1: Using Local area BS OBUE requirements 
· Option 2: Using UE specification requirements 
· FR1 and FR2 the boundary between in-band and spurious region
· Wide-area IAB-MT: follow BS requirements
· Local-area IAB-MT: FFS
· Absolute ACLR to be discussed further in future meetings.
· FR1/FR2 Tx spurious emissions
· Wide-area IAB-MT: The same spurious emissions requirements as base stations (category A and category B)
· Local-area IAB-MT:FFS
In this paper, we provide our view on the open issue of ACLR, OBUE and spurious requirement on IAB-MT. 
2 Discussion
2.1 General

IAB-MT Forward compatibility support for SDM/FDM:

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

IAB-MT transmitting at downlink time slot are needed for # 2 and # 3 above. For # 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. Below text is quoted below[3]:
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).

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.

Observation#1: IAB-MT TX RF requirements to be defined when IAB-MT transmit at downlink time slot.
For the # 2 and # 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.
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#1: When IAB-MT transmitting during downlink time slot, the IAB-DU unwanted emission applies to IAB-MT irrespective of IAB-MT class.
The question comes how to understand the same hardware would have different RF requirements depending on which time slot it transmits. It may be easier to understand it from the feature perspective.  As SDM/FDM is a new feature in Rel-17. It would be natural to add the new RF requirement along with the new feature. As transmitting during downlink time slot is required for FDM/SDM operation, this would relate to a more generic question on how the different feature should be supported in an IAB node. According to current RAN4 discussion on this topic, we believe it is most appropriate to declare the feature support in Rel-17 by vendor according to hardware design. For example, if IAB-MT only support uplink time slot transmission, there is no way to support the FDM/SDM feature. 
Proposal#2: Vendor declare the FDM/SDM support in Rel-17. The FDM/SDM related requirement could be specified in addition in Rel-17.
2.2 Unwanted emission:
During the RAN4#95e, the implementation of separate box of IAB-MT and IAB-DU was mentioned by some companies and it is not clear if the co-location of these boxes still be guaranteed or it is allowed that these IAB-MT box and IAB-DU box can be separately installed in different location. We believe in Rel-16 scope, only the co-location of the IAB-MT and IAB-DU should be specified otherwise from RF perspective, it will be BS and UE spec apply separately and there is no need to specify.
Proposal#3: Confirm the RAN4 understanding on the co-location necessity of the IAB-MT and IAB-DU of one IAB node irrespective how they would be implemented.
2.3 IAB-MT ACLR
It is agreed that the Tx dynamic range for LA IAB-MT is 10 dB while for WA IAB-MT is 5 dB. Compared with WA IAB-MT ACLR of 45 dBc, the 30 dBc ACLR together with 10 dB dynamic range for IAB-MT will not achieve the same adjacent channel leakage power for the same maximum Tx power of LA and WA IAB-MT. 
Proposal-4: LA IAB-MT ACLR need consider both the maximum output power and Tx dynamic range.
For WA IAB-MT, it is straight forward to reuse the absolute ACLR floor as the Tx dynamic range is 5 dB and relative ACLR is the same as the BS. For LA IAB-MT, the absolute ACLR floor need to wait till relative ACLR is agreed.
Proposal-5: Reuse the WA BS absolute ACLR for WA IAB-MT. 
2.4 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. As IAB is network node, it is reasonable to reuse the BS definition as IAB-MT could transmit in downlink time slot and as such it is good to have same boundary definition as IAB-DU.  This is even necessary when IAB-MT transmitting in downlink time slot as at the same time, the IAB-DU could be configured on other carriers within the same band. 
Proposal-8: Reuse the BS definition for boundary of OBUE for LA 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.   
Proposal-9: For OBUE of local area IAB-MT reuse the OBUE requirement of BS.
2.5 IAB-MT spurious

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 for IAB-MT type 1-O. 

Proposal-10: Scaling factor of 9 dB should be kept for IAB-MT type 1-O considering the co-location of IAB-MT and IAB-DU

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.
As mentioned earlier, there is a need on the RAN4 common understanding on the co-location of the IAB-MT and IAB-DU of one IAB node, if this is confirmed, we propose below: 

Proposal-11: 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: When IAB-MT transmitting during downlink time slot, the IAB-DU unwanted emission applies to IAB-MT irrespective of IAB-MT class.
Proposal#2: Vendor declare the FDM/SDM support in Rel-17. The FDM/SDM related requirement could be specified in addition in Rel-17.
Proposal#3: Confirm the RAN4 understanding on the co-location necessity of the IAB-MT and IAB-DU of one IAB node irrespective how they would be implemented.
Proposal-4: LA IAB-MT ACLR need consider both the maximum output power and Tx dynamic range.
Proposal-5: Reuse the WA BS absolute ACLR for WA IAB-MT. 

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

Proposal-9: For OBUE of local area IAB-MT reuse the OBUE requirement of BS.

Proposal-10: Scaling factor of 9 dB should be kept for IAB-MT type 1-O considering the co-location of IAB-MT and IAB-DU

Proposal-11: Reuse BS spurious for all IAB-MT class spurious requirement for FR2 and FR1.
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