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[bookmark: _Ref463014664]Introduction 
In RAN#82, a WID on Integrated Access and Backhaul for NR (IAB) was approved in [1]. Among the objectives of the work item, RAN4 is tasked to define RF and RRM requirements for both backhaul (BH) and access links of an IAB-node including requirements for co-existence (e.g. ACLR, ACS).
In RAN4#90bis Integrated Access and Backhauling (IAB) WI started. There was a preliminary but intensive discussion among interested companies, that resulted in the agreement of the work-plan for RAN4#91 [2]. Discussion on IAB deployment and operation scenarios started as well but with no factual conclusion. 
In this paper we present our views on deployment scenarios for IAB network.
Overview
From [2], the work plan for RAN4#91 is as follows:
	RAN4# 91
· General: approve skeleton of new specifications
· New TS for RF and demod
· Decide whether RRM will be included in new TS or in 38.133  
· RF: Initial agreement on simulation assumptions for co-existence study and simulator alignment. Discussion on RF requirements
· Identify FR1 bands 
· Decide on which scenarios to use for co-existence study
· Initial agreement on co-channel baseline assumptions to be used to derive the reference throughput
· RRM: Initial discussion on needed core requirements for backhaul links.



In RAN4#91 companies are expected to decide which scenarios need to be considered for co-existence study, as yellow highlighted in the piece of workplan reported above. In particular, RAN4 should reach an agreement on both IAB operation scenarios and IAB deployment scenarios. Proposals were already made but not agreed in RAN4#90bis in [3] and [4].
Different IAB deployments can serve different purposes, depending on the needs of the operators. In this paper we will focus on observations about IAB deployment scenarios either for capacity or coverage enhancement.
IAB Deployment Scenarios
Practical IAB deployment scenarios will depend on the intended application. It is expected that a deployment scenario that aims at coverage extension will be different than a deployment scenario targeted to guarantee enhancement in network capacity.
In Section 3.1 we will present our views on expected deployments for capacity enhancement whilst in Section 3.2 we will present our views on expected deployments for coverage enhancement.
[bookmark: _Ref7430151][bookmark: _Ref521514866]Capacity Enhancement
Deployment of very dense 5G networks in urban areas may be very difficult and impractical especially if fiber reach for backhaul is not possible due to topology conditions. At the same time, macro cell coverage of such areas may not be enough to guarantee 5G expected throughput/capacity performance in the cases of high traffic demand (e.g. concerts, events, etc.). In this kind of situations, IAB flexibility offers a solution for deployment of a very dense network without the need for fiber reach. 
An example of such deployment scenario, targeted to guarantee improvement in network capacity, is the one shown in Figure 1:

[bookmark: _Ref7432853]Figure 1. IAB network deployment for capacity enhancement












In this scenario, the macro BS functions as the donor node and provides backhauling capability to the micro IAB nodes deployed inside its macro cell. This way it will be possible to simulate a scenario in which the micro IAB nodes inside the macro cell aim at enhancing the network capacity and at meeting the high traffic demand that the macro cell is not able to satisfy.
For this specific deployment scenario, two types of configurations are possible:
1. Each micro IAB node is at one hop from the macro donor node
2. Micro IAB nodes may be at multiple hops from the macro donor node
The second configuration arises only in those cases in which the operator is not able to place all IAB nodes in LOS with the macro donor node because of geographical limitations. For the purpose of RAN4 analysis, however, we may just limit the analysis to case 1 in which each micro IAB node is at one hop from the macro donor node.
Proposal 1: Adopt the IAB network deployment illustrated in this paper for capacity enhancement as one deployment scenario to analyze.
[bookmark: _Ref7430223]Coverage Enhancement 
A different application of IAB network deployment is to guarantee coverage in those areas where it is difficult and impractical to have fiber optics backhaul. In this case, IAB nodes may be deployed in a regular pattern in order to provide coverage extension while keeping good channel conditions among each other. 
Based on this observation, an example of deployment scenario targeted to guarantee coverage enhancement is the one shown in Figure 2:
[image: ]
[bookmark: _Ref7441716]Figure 2. IAB network deployment for coverage enhancement

In this scenario, IAB nodes are deployed in a hexagonal grid to extend the coverage area of access UEs. For each base station site, all three sectors are capable of wirelessly backhauling the access traffic respecting the half duplex conditions extensively explained in our companion contribution in [5].
Proposal 2: Adopt the IAB network deployment illustrated in this paper for coverage enhancement as one deployment scenario to analyze.
Conclusions
In this contribution we focused our analysis on the scenarios for IAB network deployment. In particular, we proposed two deployment scenarios, targeting capacity and coverage improvement and made the following proposals:
Proposal 1: Adopt the IAB network deployment illustrated in this paper for capacity enhancement as one deployment scenario to analyze.
Proposal 2: Adopt the IAB network deployment illustrated in this paper for coverage enhancement as one deployment scenario to analyze.
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