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1 Introduction
At the 3GPP TSG RAN #75 meeting, the Study Item description for "Study on Integrated Access and Backhaul for NR" was approved [1]. 

In RAN1 #93 [2], many agreements on physical layer enhancement for IAB have been achieved. Based on the agreement reached in last meeting, this paper will further discuss an overview of RAN1 IAB aspects.
2 Discussion
1.1 IAB node discovery and measurement
According to RAN1 agreements, to support the half-duplex constraint from the perspective of a given IAB node, IAB supports detection and measurement of candidate backhaul links (after initial access) which utilizes resources that are orthogonal in time from those used by access UEs for cell detection and measurement.
However, the SSB signal is cell specific in current NR R15 specification, its time location is predefined, and the configuration flexibility is rather limited. In addition, from an SSB based RRM measurement perspective, it is better to configure the SSB resources of different cells in a time overlapping manner since only 1 or 2 RRM measurement window is allowed for UEs for overhead saving. Therefore, an optimized SSB design to facilitate the SSB sharing between access and backhaul with the minimum impact on UE access is necessary.
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Figure 1:  An example of NR R15 SSB transmission timing of multiple cells

The most straightforward way to optimize SSB design is TDM based sharing across multi-hops, but some issues need to be further studied as described in [3]. Therefore, other solutions such as SSB muting across IAB nodes can also be considered. In addition, for RAN2, configuration for discovery and measurement signals should be studied after RAN1’s solution is finalized.
Proposal 1: For RAN2, configuration for discovery and measurement signals should be studied after RAN1’s solution is finalized.
1.2 Resource coordination among IAB nodes
In order to achieve efficient and flexible operation for relay scenarios, more mechanisms to multiplex access and backhaul links should be further studied compared with the static MBSFN scheme for LTE R-10 relay.
When an IAB node is in half duplexing mode, the IAB node cannot transmit (or receive) in the backhaul and receive (or transmit) in the access link in the same frequency simultaneously. The half duplexing constraint needs to be considered to avoid scheduling collisions between backhaul and access link as shown in the figure 2.

[image: image2.png]a8 |

o>
collision

collision
| v v





Figure 2: BH and AC collision when simultaneously scheduled

In order to realize flexible resource allocation of backhaul and access in an IAB system, we can realize the resource multiplexing of BH and AC via three methods: TDM, FDM and SDM. However, both upstream IAB nodes and downstream IAB nodes perform scheduling. When each IAB node (IAB-node and IAB-donor) can schedule independently, they may conflict with each other in some time/frequency/space resources and can’t meet the half duplex constraint. In order to meet the half duplex constraint, the upstream IAB node needs to partition resource for a following time interval, and the downstream IAB node makes its partition decision according to the partition information received from its upstream IAB node, where the downstream IAB node can achieve TDM, FDM or SDM between AC and BH based on upstream’s configuration or its implementation. 
Proposal 2: In order to meet the half duplex constraint, the upstream IAB node needs to partition resource for a following time interval, and the downstream IAB node makes its partition decision according to the partition information received from its upstream IAB node.
Another straightforward approach which can meet the half duplex constraint for IAB is semi-static partitioning of time/frequency domain resource into two groups, which can be applied to odd and even hops. In addition, control channels and reference signals should be orthogonal to each other in the same group.
1.3 Cross link interference measurement and mitigation 

In IAB scenarios, with the multi-hop topology and SDM based backhaul and access multiplexing transmission scheme, some new kinds of interference are inevitably introduced, as shown in Figure 3.

· Inter-UE cross link interference due to the different transmission direction in the neighboring cell. 

· Interference between the backhaul and access link at IAB node if SDM based multiplexing is applied. 

· Interference between backhaul links due to dynamic resource allocation at IAB node1 (inter-RN cross link interference). 
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Figure 3: An example of interference illustration due to SDM

The complicated interference environment due to flexible resource allocation and multi-hop topology demands effective interference measurement and mitigation schemes. Inter-UE cross link interference is exactly the same as in the dynamic TDD case. Therefore, the same interference measurement and mitigation mechanisms can be adopted. For IAB nodes, interference measurement and mitigation schemes should be studied to solve the interference between the backhaul and access link and/or the interference between backhaul links. Therefore, intra node and inter node interference measurement results or candidate transmission/reception beams can be reported to upstream IAB nodes in order to avoid interference.
Proposal 1: Intra node and inter node interference measurement results or candidate transmission/reception beams can be reported to upstream IAB nodes in order to avoid interference.
3 Conclusion and Proposals
In this contribution potential an overview consideration on RAN1 IAB aspects was discussed and we make the following observations and proposals:
Proposal 1: For RAN2, configuration for discovery and measurement signals should be studied after RAN1’s solution is finalized.
Proposal 2: In order to meet the half duplex constraint, the upstream IAB node needs to partition resource for a following time interval, and the downstream IAB node makes its partition decision according to the partition information received from its upstream IAB node.
Proposal 3: Intra node and inter node interference measurement results or candidate transmission/reception beams can be reported to upstream IAB nodes in order to avoid interference.
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