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Introduction
[bookmark: _Hlk67466568]Rel.17 WID [1] has following RAN1-led objectives that may/will require RAN4 involvement:
Duplexing enhancements [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
· [bookmark: _Hlk26193173]Support of simultaneous operation (transmission and/or reception) of IAB-node’s child and parent links (i.e., MT Tx/DU Tx, MT Tx/DU Rx, MT Rx/DU Tx, MT Rx/DU Rx).
· Support for dual-connectivity scenarios defined by RAN2/RAN3 in the context of topology redundancy for improved robustness and load balancing.
· Specification of IAB-node timing mode(s), extensions for DL/UL power control, and CLI and interference measurements of BH links, as needed, to support simultaneous operation (transmission and/or reception) by IAB-node’s child and parent links.

RAN4 objectives are defined as follows:
RF and RRM requirements [RAN4-led]:
· Definition of IAB node RF requirements if needed for any Rel-17 extensions.
· Definition of RRM core requirements if needed for any Rel-17 extensions.

In this contribution we discuss how possible changes on RF requirements or possible new RF requirements should be specified taking into account that a release 16 baseline already exists.
Discussion
RAN1 started working on possible solutions for resource multiplexing between child and parent links of an IAB node where the multiplexing can be based on spatial or frequency division of signals, i.e., SDM or FDM type multiplexing. The new multiplexing schemes require enhancements for control and usage of available radio resources of IAB-MT and IAB-DU. Simultaneous usage of MT and DU resources, in fact BH and access channels, will result in new interference scenarios that may have implications to CLI measurements and/or power control.
It is possible that new RF requirements are necessary to guarantee system performance when SDM and/or FDM multiplexing feature is supported, despite the fact that rel-16 IAB WI objectives included considerations for forward-compatibility with SDM and FDM [2]:

The outcome of discussions in RAN4#98-bis-e were captured in an approved way forward in [3]. The main open issues are · Specification of mechanisms for resource multiplexing among backhaul and access links. This includes: 
Specification of semi-static configuration for IAB-node/IAB-donor DU resources in case of TDM operation subject to half-duplex constraint. This shall be forward compatible to allow the support of half-duplex scenarios with FDM and SDM resource sharing among backhaul and access links

· whether RF core requirements will be impacted due to introduction of simultaneous operation between IAB-DU and IAB-MT. 
· capabilities for DC operation. 
· RAN4 impact due to timing enhancement to support case 6, case 7 timing and switching between case 1, 6 and 7.
Here RF core requirement impact is discussed further, as it was seen that in later stages of the WI there is still time to discuss capabilities and it is more important now to concentrate on identifying possible RF core requirement impact.
One possible scenario where RF performance is impacted is FDM-transmission where IAB-MT transmission is power controlled. This may result in a case where unwanted emissions of the higher-power IAB-DU transmission have impact on the signal quality of the lower-power IAB-MT transmission. Additionally, some emission requirements, like ACLR, could be difficult to be met for the lower power IAB-MT transmissions, in case the unwanted emissions are dominated by the high power IAB-DU transmission. The scenario is illustrated in Figure 1.
[image: ]
Figure 1: Wanted signals (blue) and emissions spectra of IAB-DU transmissions (orange) and IAB-MT transmission (green). Only one side of emission spectra drawn. The illustration is not in scale.
Observation 1: FDM of IAB-MT and IAB-DU transmissions may impact RF performance, especially if IAB-MT transmission is power controlled.
Proposal 1: Further investigate specification impact of FDM of IAB-MT and IAB-DU transmissions, taking into account at least if emissions requirements can be met and impact to signal quality
Another situation where signal quality may be impacted is FDM transmission where relatively large timing advance applies to IAB-MT transmission. This means that IAB-DU and IAB-MT transmissions start at different time. There is a possibility that some variation of signal quality will take place in IAB-MT transmission during the ramp up of IAB-DU transmission. However, we do not immediately see this having specification impact.
Observation 2: FDM of IAB-MT and IAB-DU transmissions may impact IAB-MT signal quality, if relatively large timing advance is applied to IAB-MT. It is not clear if there is specification impact.
When it comes to SDM operation simultaneous transmission of different panels of simultaneous reception of different panels likely has no specification impact. We see SDM operation and impacts from site specific antenna solutions/isolations is best to be left for implementation.
Proposal 2: No specification impact from SDM-operation when two panels are simultaneously receiving or simultaneously transmitting.
Conclusion 
In this contribution rel-17 IAB RF requirement impact was discussed. Following observations and proposals were made:
Observation 1: FDM of IAB-MT and IAB-DU transmissions may impact RF performance, especially if IAB-MT transmission is power controlled.
Proposal 1: Further investigate specification impact of FDM of IAB-MT and IAB-DU transmissions, taking into account at least if emissions requirements can be met and impact to signal quality
Observation 2: FDM of IAB-MT and IAB-DU transmissions may impact IAB-MT signal quality, if relatively large timing advance is applied to IAB-MT. It is not clear if there is specification impact.
Proposal 2:  No specification impact from SDM-operation when two panels are simultaneously receiving or simultaneously transmitting.
References 
[1] RP-201293 WID: Enhancements to Integrated Access and Backhaul
[2] RP-210442 Revised WID: Integrated Access and Backhaul for NR
[3] R4-2106115 WF on NR Rel-17 eIAB RAN4 scope




image1.png
IAB-
IAB- DU





