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1	Introduction
The study of Integrated Access and Backhaul (IAB) is essential component of NR deployments providing a mechanism to achieve coverage reliability targets in the absence of available fiber.   Contribution [1] identifies 5 canonical use cases of IAB nodes: Sparse Fiber Mitigation (SFM), Isolated Gap Remediation (IGR), Capacity Enhancements (CE), Coverage Bridging (CB) and Group Mobility (GM).
This contribution proposes an evaluation methodology be adopted for IAB study item based on the NR technical report [3] and associated channel models [4].  One deficiency in the existing models, with respect to IAB study, is that the current Line of Sight (LoS) probability between IAB nodes is pessimistic.  This aspect of the LoS probability will be discussed and a simple workaround is proposed. The proposed methodology allows one to study the system performance, with and without IAB nodes, based on optical fiber availability.  Key Performance Indications (KPI) such as mean UE throughput, Cell Edge UE throughput, and latency should be measured to assess the utility of the IAB concept.
2	IAB LoS Probability
IAB nodes will be employed to improve coverage reliability in the absence of available fiber.  As such, the placement of IAB should result in a higher probably of Line of Sight (LoS) between the donor fiber-connected node and the IAB nodes.   IAB node placement could be envisioned as down streets in dense urban environments, on light poles in suburban environments or at macro heights in urban environments.
Table A.2.1-1 of [3] defines system level evaluation assumptions for indoor hotspot, dense urban, rural and urban macro environments.   Of these, the urban and dense urban environment are recommended for the study of IAB. 
Table A.2.1-11 of [3] defines evaluation parameters specific to flexible duplex.  As flexible duplex must address macro/micro to UE interference on the uplink, macro-to-macro, macro-to-micro and micro-to-micro link parameters are defined for both fast-fading and large-scale channel aspects.  The fast-fading ASA (rms azimuth spread of arrival angles) and ZSA (rms zenith spread of arrival angles) statistics are updated to be same as ASD (rms azimuth spread of departure angles) and ZSD (rms zenith spread of departure angles) reusing the channel statistics but wisely insuring the scattering environment is identical for both transmitter and receiver macros or micros.  Similarly, the large-scale parameters have been modified to reflect the heights of the macros and micros, thereby adjusting the LoS probably.
One issue arises with respect to the LoS probability specifically for the UMi scenario.   Table 7.4.2-1 of [4] defines the LoS probabilities.   These LoS probabilities are defined for macro-to-UE and micro-to-UE.   As in the NR flexible duplex study, it is proposed that IAB reuse these LoS probabilities for macro-to-macro and micro-to-micro cases.  Fortunately, the UMa LoS probability has an input parameter, hUT, specifying the UE height above the ground whereas the UMi LoS probability does not. Figure 1 shows the LoS probability for UMa and UMi for typical UE, macro and micro heights as a function of distance.  Note that the UMi LoS probability is identical for both UE and micro.  
Observation: The UMi LoS probability cannot be used for the IAB study without modification as it is too pessimistic.
Recommendation: IAB focus initial studies on the UMa scenarios for urban and dense urban.
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[bookmark: _Ref503358965]Figure 1 NR UMa and NR UMi LoS Probability vs. Link Distance

3	Evaluation Methodology
[bookmark: _Hlk503360811]The following evaluation methodology is proposed for IAB using the urban and dense urban scenarios defined in Table A.2.1-1 of [3]  as modified by the flexible duplex scenario in Table A.2.1-11 of [2].
1) Select a scenario either urban or dense urban with 19 macro sites and 57 cells as in Figure 1
2) Create a sparse fiber scenario by defining a fiber penetration percentage (e.g. 37%, 16% or 5%) and identify sites with fiber connected nodes. All the remaining sites in the layout are assumed to have IAB nodes.
3) Run a sparse fiber simulation without IAB nodes having only fiber connected nodes
4) Run a IAB simulation with both the fiber connected donor nodes and IAB nodes
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[bookmark: _Ref503358981]Figure 2 Urban and Dense Urban 19 site, 57 cell layout.


The modifications for the flexible duplex scenario are appropriate for the IAB scenario.  One item to highlight in Table A.2.1-11 of [2].:
· Traffic Model is “FTP traffic model 3 with packet size 0.1, 0.5 and 2.0 Mbytes” and the “Ratio DL/UL traffic {2:1}, {4:1} and {1:1}”. 
A bursty traffic model is appropriate for the study of IAB as unused access resources may be re-used for backhaul.   The precise traffic load and duplex ratios may be adjusted for the IAB scenario.  These values of load and duplex ratio are FFS.
Three sparse fiber penetration scenarios are proposed for the study of IAB of 37%, 16% and 5% and are shown in Figured 3, 4 and 5.   A notation of {donor nodes, IAB nodes} is proposed where 37%, 16% and 5% fiber availability is denoted as {7,12}, {3, 16} and {1, 18} for a 19 site macro scenario. 
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Figure 3  IAB sparse fiber scenario with 37% available fiber
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Figure 4 IAB sparse fiber scenario with 16% available fiber
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Figure 5 IAB sparse fiber scenario with 5% available fiber

4	Key Performance Indicators
The following Key Performance Indicators should be reported for both the sparse fiber scenario and IAB scenario defined.
· Mean UE throughput
· Cell Edge UE throughput
· Resource Utilizations per traffic type (access or backhaul)
· Latency
The difference between the sparse fiber scenario and IAB scenario will represent the gain that IAB nodes can provide

4	Summary
Based on the analysis presented in this paper, the following is proposed:
Proposal 1: IAB evaluation methodology should use the urban and dense urban scenarios defined in Table A.2.1-1 of [3] as modified by the flexible duplex scenario in Table A.2.1-11 of [3]
Proposal 2: IAB evaluation methodology should assess the benefit of IAB in a sparse fiber scenario with a 19 site macro scenario for 37%, 16% and 5% available fiber 
Proposal 3: IAB should include the KPIs mean UE throughput, cell edge UE throughput, resource utilization per traffic type (access or backhaul) and latency
.
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