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Introduction
[bookmark: _Hlk506118555]In RP-172290, the motivation to support wireless backhaul links in NR to allow dense network deployment without densifying transport network proportionally was justified. In this contribution, we discuss about the scenario and deployment requirement for IAB, discuss about potential enhancements for IAB.
.__________________________________________________________________________________
Deployment scenario and requirement 
Integrated access and backhaul is promising in saving wired backhaul deployment cost and load for operators. Due to the wireless feature of the IAB backhaul, it enables operators to place IAB nodes at places where fiber backhaul are hard to connect to, or to support deployments without well-planned site selection, for example, at coverage holes, on the lamp-sites along the road, where ever necessary. From operator’s perspective, the deployment of IAB nodes should be flexible enough so that there is no restriction on the site selection.
Proposal 1: IAB design should provide deployment flexibility for operators, targeting at plug-on-plug-off deployment scenarios. 
One of the most appealing scenario for IAB deployment is to improve mmWave coverage hole, to compensate for the pathloss or blockage of fiber connected Donor-gNBs. Although it might be preferred to located IAB nodes where the backhaul link is more likely to be LOS channel, however, this actually put many limitations to site selection which may not always hold true. Therefore, we propose the following requirement for IAB evaluation.
Proposal 2: IAB nodes can be randomly selected and the backhaul link are not necessarily LOS channels. 
[bookmark: _GoBack]Synchronization among IAB nodes and Donor-gNB are critical for coordinating IAB backhaul and access link transmission and for eliminating and coordinating cross link interference. Firstly, synchronization among IAB TRPs could make the backhaul and access link transmission switching more efficient. Secondly, this could facilitate the interference coordination and mitigation when cross link interference happens. 
Proposal 3: Synchronization among IAB nodes and donor-gNBs should be supported.
Considering current NR design has provided enough flexibility for access links, the design for backhaul links should consider reuse access link design as much as possible.
Proposal 4: Flexible and forward-compatible design of NR access link should be reused as much as possible for NR backhaul link. 

__________________________________________________________________________________
Enhancements for supporting IAB 
Multiplexing between access and backhaul links is a fundamental design aspect for IAB. Basically, FDM, TDM and SDM could all be considered as the candidate solutions. Backhaul link transmission could be divided into in-band backhaul transmission and out-band transmission. Out-band transmission, which is obvious FDMed, has no impact on specifications. Only in-band backhaul should be considered in the study item. TDM is a traditional solution and requires synchronization among the IAB TRPs. Spatial multiplexing is also a candidate solution for efficient transmission of access link and backhaul link. Due to the high directional transmission in high frequency, the multiplexing of access link and backhaul link seems easier than that in low frequencies. 
NR design provides flexibility for downlink and uplink resource allocation with flexible frame structure, such flexible design will help easily facilitate the TDM of access and backhaul link transmission. For example, the flexible resource configured in cell-specifically or dynamically configured can be considered as baseline for backhaul and access link resource allocation.
Synchronization among IAB nodes and Donor-gNB are critical for coordinating IAB backhaul and access link transmission and for eliminating and coordinating cross link interference. In LTE small cell design, radio-interface based synchronization [1] using CRS was specified. In NR, schemes to maintain time synchronization among IAB nodes and Donor-gNB nodes should also be studied.
Study backhaul link discovery and management mechanisms. IAB nodes should be able to discover surrounding nodes and identify available node for connecting efficiently. Considering blockage issues in mmWave, more than one backhaul links could be considered, providing robustness for IAB node by monitoring the quality of multiple backhaul links. Efficient backhaul link switching schemes or simultaneous reception of multiple backhaul links could be considered.
Multi-hop transmission can provide better coverage and can be viewed as a potential way to extend mmWave coverage for both outdoor and outdoor-to-indoor scenario. However, due to capacity of the last hop to the fiber-connected nodes is limited, the hop numbers under this link should also be limited. Moreover, if the latency-sensitive traffic is considered, the number of hops on the backhaul link should be limited. To improve multi-hop efficiency, multi-hop tags could be introduced to illustrate if this node have a fiber connection or could connect to another node who have a direct fiber connection.
To enhance spectral efficiency of the backhaul link, higher order modulation, such as 1024QAM, and AMC transmission, could be considered. The backhaul link might be more stable than the access link due to the deployment scenario, a sparser reference signal pattern could be designed for the backhaul link to reduce overhead. Multiple layer transmission should also be considered for the backhaul links
Proposal 5: The following study points could be considered in the SI phase for IAB enhancements:
1. The flexible resource configured in cell-specifically or dynamically configured can be considered as baseline for backhaul and access link resource allocation.
2. Schemes to maintain time synchronization among IAB nodes and Donor-gNB nodes
3. Backhaul link discovery and management mechanisms, including efficient backhaul link switching schemes or simultaneous reception of multiple backhaul links.
4. Multi-hop transmission and limitation on the number of hops
5. Spectral efficiency enhancements of the backhaul link, including higher order modulation, such as 1024QAM, AMC transmission, and multiple layer transmission.

__________________________________________________________________________________
Conclusions
Proposal 1: IAB design should provide deployment flexibility for operators, targeting at plug-on-plug-off deployment scenarios. 
Proposal 2: IAB nodes can be randomly selected and the backhaul link are not necessarily LOS channels. 
Proposal 3: Synchronization among IAB nodes and donor-gNBs should be supported.
Proposal 4: Flexible and forward-compatible design of NR access link should be reused as much as possible for NR backhaul link. 
Proposal 5: The following study points could be considered in the SI phase for IAB enhancements:
1. The flexible resource configured in cell-specifically or dynamically configured can be considered as baseline for backhaul and access link resource allocation.
2. Schemes to maintain time synchronization among IAB nodes and Donor-gNB nodes
3. Backhaul link discovery and management mechanisms, including efficient backhaul link switching schemes or simultaneous reception of multiple backhaul links.
4. Multi-hop transmission and limitation on the number of hops
5. Spectral efficiency enhancements of the backhaul link, including higher order modulation, such as 1024QAM, AMC transmission, and multiple layer transmission.
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