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1. [bookmark: _GoBack]Introduction
In this contribution, we discuss on IAB enhancement for Rel-17 and so on. Specifically, we discuss on duplexing enhancement and cross-link interference management. 
2. Discussions on IAB enhancements 
2.1 Duplexing enhancement
During Rel-16 IAB work item phase, TDM based IAB operation was mainly assumed and targeted. Due to half-duplex and/or TDM constraint, the resource utilization efficiency, throughput and backhaul latency in TDM based Rel-16 IAB operation may not be as good as that of SDM, FDM or FD (full duplex) case. Thus, it is important to consider duplexing enhancement with the first priority for next release IAB system. 
Agreements:
Clarify the SDM/FDM scenario definition: 
· SDM/FDM Tx: An IAB node simultaneous transmits in the DL (to an access UE and/or child IAB node) and transmits in the UL (to a parent IAB node)
· SDM/FDM Rx: An IAB node simultaneous receives in the DL (a transmission from a parent node) and receives in the UL (from an access UE and/or child IAB node)






In RAN1#94 meeting (in study item phase), it was clarified the definition of SDM/FDM as: 
Similarly, FD scenario can be defined as: 
· An IAB node simultaneous transmits in the DL (to an access UE and/or child node) and receives in the DL (a transmission from a parent node) 
· An IAB node simultaneous transmits in the UL (to parent node) and receives in the UL (from an access UE and/or child node) 
For the operation of SDM, FDM and FD, both single panel and multi-panel operation can be considered. Especially, in the case of multi-panel, the receiver or transmitter may utilize different antenna panel in order to efficiently enhance the resource utilization. In case of single-panel, SDM/FDM operation can be mainly considered. In this case, it would be important to consider transmission power control/coordination between parent and child links, since the transmit power constraint/requirement would be different in case of DL and UL. 
Another issue for supporting such SDM/FDM based duplex enhancement is timing alignment for simultaneous transmission and reception. In Rel-16, only case-1 timing (i.e., DL Tx timing) alignment is considered. Thus, in order to properly operate at least for FDM and SDM, case-6 and case-7 timing alignment should be revisited and further studied where case-6 and case-7 timing is defined in RAN1#94 as below:
· Case #6 (Case#1 DL transmission timing + Case #2 UL transmission timing):
· the DL transmission timing for all IAB nodes is aligned with the parent IAB node or donor DL timing (e.g. TA/2 adjustment as in Case #1)
· the UL transmission timing of an IAB node can be aligned with the IAB node’s DL transmission timing
· Case #7 (Case#1 DL transmission timing + Case #3 UL reception timing):
· the DL transmission timing for all IAB nodes is aligned with the parent IAB node or donor DL timing (e.g. TA/2 adjustment as in Case #1)
· the UL reception timing of an IAB node can be aligned with the IAB node’s DL reception timing 








Observation 1: For IAB enhancement, duplex enhancement including SDM, FDM and FD can be considered as a first priority considering at least the aspects of antenna/panel structure and timing alignment. 

2.2 Interference management
In Rel-16 CLI/RIM work item, UE2UE CLI handling mechanism including L3 CLI measurement/reporting and exchange of intended TDD configuration based on Rel-15 TDD configuration were made. Thus, it was expected that general CLI handling solution is applied for Rel-16 IAB. During the Rel-16 IAB, it was agreed to introduce new slot format, U-F-D, in the consideration of forward compatibility (for the support of SDM/FDM). Therefore, in case of SDM/FDM operation, general UE2UE CLI handling mechanism may not be directly applied, so some modification is required. Also, with SDM/FDM/FD as well as multi-hop scenario, CLI between inter-IAB nodes will become more severe, and it could lead potential performance degradation in backhaul and/or access links. In the IAB system, four CLI scenarios, e.g., DU-to-MT, MT-to-DU, DU-to-DU and MT-to-MT, need to be take into account. Therefore, we need to clarify or study which CLI scenario(s) will be mainly focused for CLI mitigation.  
Also, in the FD scenario, self-interference causes severe performance degradation, since it would be very strong interference when IAB node simultaneously transmits and receives signaling from either parent nodes or child node. To alleviate self-interference, techniques based on self-interference cancellation which cancels its own transmit signal (i.e. self-interference) when decoding receive signaling can be considered. 

Observation 2: Interference management including CLI and/or self-interference is important and needs to be resolved in conjunction with duplex enhancement in IAB system. 

3. Conclusion
In this contribution, we discussed on IAB enhancement for the future release. Based on the discussion, we have the following observations as:
Observation 1: For IAB enhancement, duplex enhancement including SDM, FDM and FD can be considered as a first priority considering at least the aspects of antenna/panel structure and timing alignment. 
Observation 2: Interference management including CLI and/or self-interference is important and needs to be resolved in conjunction with duplex enhancement in IAB system. 

