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1 Introduction
In this paper, we give our view on the scenarios, simulation assumptions and channel model consideration for IAB. 

2 Scenarios
Tradition RAN requires fiber connection for each of the base-station, however, fiber availability for every base-station has been very costly in both capital and time point of view. Integrated access and backhaul is a technology which is intend to reduce the level of fiber reliance in RAN deployment. Therefore, we have two scenarios in mind to evaluate the benefit of IAB. 
Scenario-1: Using IAB nodes to ful-fill the coverage hole. 

In the initial phase of NR deployment, IAB nodes can help operator to enlarge NR coverage quickly. We would like to evaluate the benefit or the efficiency of using IAB in this case. There are two sub-scenarios in this case: 

1. Homogeneous Network: either Hexagonal grid or urban street canyon grid. A subset of nodes are donor gNB (with fiber available) while others are relay nodes.
2. Heterogeneous Network: Hexagonal grid dropping as donor gNBs (Macro layer) with large ISD, then randomly or planned dropping Micro layer as relay node (Micro layer). 
For both sub-scenario, simulation methodology are the same: 
· UE is dropped randomly in the whole area. 
· Baseline is to simulate donor gNBs only (assuming relay nodes are not used). 
· Then simulate donor gNBs + relay nodes using IAB for backhaul. 
a. Only simulate hierarchical relay topology
b. Topology selection algorithm is up to company (should be described along with the results)
· Evaluate metrics include: 
a. Relay throughput cdf
b. Geometry seen by UEs and relay nodes
c. Number of relay hops 
d. UE throughput cdf
e. UE outage rate, etc 

Scenario-2: Using IAB nodes to boost the capacity for NR network

NR is designed to provide significantly higher capacity to users, even with more advanced technology, it still require to have rather dense node deployment to boost the capacity especially in the urban area. Again, using IAB in such scenario can reduce the time for fiber deployment. In our opinion, this scenario is mainly het-net type: 
1. Heterogeneous Network: Hexagonal grid dropping as donor gNBs (Macro layer), then randomly or planned dropping Micro layer as relay node (Micro layer). 
a. UE is dropped randomly in the whole area. 
b. Baseline is to simulate donor gNBs only (assuming relay nodes are not used). 
c. Then simulate donor gNBs + relay nodes using IAB for backhaul
2. Evaluate metric is
a. Relay throughput cdf
b. Geometry seen by UEs and relay nodes
c. UE throughput cdf under resource utilization of 30%, 50% and 70% separately. 

Proposal-1: the following scenarios should be evaluated. 
Scenario-1: Using IAB nodes to ful-fill the coverage hole
Scenario-2: using IAB nodes to boost capacity
3 Several other simulation assumptions
Frequency range: 
Both FR1 and FR2 need to be simulated for all scenario while we think for FR2 should be prioritized for scenario-1 while FR2 should be prioritized for scenario-2. 

Relay node antenna:
Relay node should be equipped with advanced antenna panels (at least more advance than UE). It is possible to have two sets of separate antenna panels: one is dedicated to access links while another is dedicated to backhaul link. Although it is a possible implementation, it increase the deployment difficulty of the relay node because of two antenna panels. Therefore we propose to only simulate the case where one antenna panel is shared by both access and backhaul links. 

Traffic: 
A key signature of relaying traffic through some other nodes is to have traffic aggregation effect. For example, the traffic on backhaul links are significantly heavier than that on access link as each relay node will serve multiple users. Similarly, in multi-hop topology, the root hop will have heavier traffic than the high order hop. That should be considered in traffic modelling. Therefore we propose the backhaul link traffic should be the aggregation of all traffic in access link. Also, relay node can only have limited buffer to store the received packets. 

4 Channel Model for IAB
Typically, rNBs are deployed at carefully selected location with high above ground positon, therefore, there are several key characters of gNB-rNB channel: 
· Significantly reduced multi-path effect
· High LOS probability 
· Smaller Shadow fading
· Less pathloss 
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Proposal-2: The channel model for gNB-rNB link can use TR38.900 or 901 as baseline with upgrade considering rNB locations

In typical gNB to UE channel model, the difference of gNB and UE has been well considered. In particular, the ASD and ZSD (BS side) are significantly smaller than ASA and ZSA (UE side). In order to consider the rNB location is similar to gNB, we suggest to use ASD and ZSD parameter for ASA and ZSA separately. 
Proposal-3: for gNB (UMa)- rNB (UMi): Apply UMa fast-fading parameters but replace ASA, ZSA using ASD and ZSD from UMi-SC separately --- follow table A.2.1-11 in TR38.802
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To validate the effect of this symmetric channel model, we plot the cdf of ZSA and ASA to show the change. When symmetric channel model are used, it is clearly to see the ZSA and ASA has significantly reduced to the same level of all LOS case. 

5 Conclusion
In this contribution, we give our view on the evaluation scenario, simulation assumptions and channel model for IAB links. 
 


6 Reference
[bookmark: _Ref498601460][1] 	RP-170837 New SI proposal: Study on evaluation methodology of new V2X use cases for LTE and NR, LGE

image3.png
ASA CDF

Regular UM (80% indoor)
AL UE outdoor

= = = ALL UE outdoorand LOS
‘SymmetricChannel Model (NLOS only)
‘Symmetric Channel Model (LOS+NLOS)

0 2 40 60 80 100 120




image1.emf
Impulse response (gNB - UE)

gNB

rNB

Impulse response (gNB - rNB)

UE


image2.png
09

08

07

06

Zos

04

03

02

01

ZSA CDF

Regular UM (80% Indoor)

All UE outdoor

~ All UE outdoor and LOS

~ Symmetricmodel (NLOS)
‘Symmetricmodel (NLOS+LOS)

10

2

30

40 5 6 7

80

%€




