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Introduction
The basic IAB functionality has been standardized in NR Rel-16. The potential enhancements targeting further end-to-end performance improvement have been discussed after RAN#85. In this contribution, we provide our views on the key points for IAB enhancements.
Discussion
In general, the potential IAB enhancements in Rel-17 should prioritize the most simple and effective solutions on the table, preferably those that have been discussed and studied during the SI phase and/or the ones which have been discussed in Rel-16 but not specified due to time constraint. The specification effort should be also be taken into account when discussing the scope of a potential WI. In the following, we provide our views on support of higher order modulation, duplexing enhancements and topology adaptation enhancements.
Higher order modulation
Higher order modulation is one of the key and simplest enabling technologies to improve the spectrum efficiency. For IAB, a higher capacity backhaul link is always preferable since the backhaul link capacity tends to be the bottleneck for system performance considering that one IAB node has to serve several access UEs. Higher order modulation on backhaul link is technically feasible due to the following reasons: 1) Good backhaul link quality due to IAB node site planning; 2) Better RF capability of IAB node compared to UE. 
In NR Rel-15, only 64QAM is supported in FR2. In Rel-16, a RAN4 WI is ongoing targeting the support of DL 256QAM in FR2. However, this WI and the IAB WI are separate WIs and there is few discussion on whether the requirements can apply to IAB. Hence there are two issues that should be addressed in order to support higher order modulation for IAB:
· Whether the requirement for gNB Tx EVM and UE maximum input level can be applied for IAB DU and IAB MT respectively. 
· The support of 256QAM for UL in FR2 is missing. It may be difficult for a UE to support 256QAM but may be feasible for IAB node. Additional RAN4 work are required to support 256QAM for UL in FR2.
Proposal 1: Support 256QAM for IAB backhaul link in FR2.
Duplexing enhancements
The specification work of Rel-16 WI has mainly focused on IAB node with TDM constraint, i.e. simultaneous transmission and reception at backhaul link and access link is not allowed. For a potential Rel-17 WI, duplexing enhancements have been discussed and widely supported. In our view, the specification work should start with the solutions that have been discussed extensively during the SI phase.
Proposal 2: The specification of enhancements to resource multiplexing between backhaul and access links for IAB includes the following aspects
· Specification of resource allocation/configuration and associated behaviours for IAB node to support SDM/FDM operation, e.g. remove the restriction of Rel-16 that TDD-UL-DL-ConfigDedicated-IAB-MT can only overrides the flexible symbols provided by TDD-UL-DL-ConfigurationCommon 
· Specification of mechanisms to support case 6 and case 7 timing alignment 
· Specification of enhancements to power control to support SDM/FDM operation 
· Specification of mechanisms for interference measurement and resource coordination for CLI management
It was also proposed to enhance the support of multi-parent connectivity scenarios defined by RAN2/RAN3 (e.g. intra-frequency) in the context of topology redundancy for improved robustness and load balancing. In our understanding, this proposal relates to the scenario where one IAB node MT is connecting to two parent IAB nodes. In the Rel-16 MR-DC WI, intra-frequency dual connectivity has already been supported. It is unclear any further enhancement is necessary and any performance improvement can be achieved. Hence, some justification are needed before agreeing to include it into the scope of a potential Rel-17 WI.
Proposal 3: The enhancement of multi-parent connectivity scenarios defined by RAN2/RAN3 (e.g. intra-frequency) in the context of topology redundancy for improved robustness and load balancing needs further justification compared to Rel-16 intra-frequency dual connectivity.
Topology adaptation enhancements
In Rel-16 only intra-Donor CU topology adaptation of IAB-node is supported due to time limitation. It would be beneficial to support inter-Donor CU topology adaptation to enable IAB-node self-topology adaptation in all scenarios. In order to support inter-Donor CU topology adaptation, whether changing the IAB-donor will result in the change in PCI of the IAB-node and its downstream IAB-nodes needs to be discussed. Another potential enhancement is to regard the migrating IAB-node and its children as a group, and the network controls all the members in this group handover to the target donor-CU.
In Rel-16, some mobility enhancements mechanism has been introduced for a normal UE, such as DAPS based handover to reduce service interruption during handover. It could also be beneficial to apply Rel-16 mobility enhancements mechanisms to IAB-node.
The mobile relay has been extensively studied in Rel-11 and Rel-12 in LTE. The scenario and requirements were defined in TR 36.836. Several solutions were discussed including using existing solution as ‘LTE as backhaul, Wi-Fi as Access on Board’, which have no impact on standard. For mobile IAB, we expect that existing solutions can also be used without standard impact, otherwise a study would likely lead to discussing very complicated solutions especially to address network planning and interference migration due to high speed moving base station. We think topology adaptation enhancements should be only for stationary IAB-node.
Proposal 4: The specification of topology adaptation enhancements includes the following aspects:
· Specification of inter-Donor CU topology adaptation procedure. 
· Specification of mobility enhancements to reduce service interruption for IAB topology adaptation e.g. support of DAPS based handover for IAB.
· The topology adaptation enhancements only applies to stationary IAB-node, i.e. do not take mobile IAB into account.
Conclusion
The observations and proposals of section 2 should be considered for scoping the Rel-17 IAB enhancements work item.
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