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1 Introduction
An IAB node provides wireless backhaul between base stations using the same radio resources as the traffic link. However, one end of the IAB link has some similarities to a UE but the differences include as higher output power, higher antenna gain and a fixed physical location.
This paper discusses the possible implications of co-existence of the IAB node with the existing traffic network.
2 Discussion
2.1 Scenarios

In the IAB SI TR it states:

A diverse range of deployment scenarios can be envisioned including support for outdoor small cell deployments, indoors, or even mobile relays (e.g. on buses or trains). 
As such when considering IAB we should look at dense urban (Microcell) and indoor deployments scenarios for these are well known for both FR1 and FR2.
2.2 Dense Urban
Dense urban layout considers a macro network with randomly placed micro cells.
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Figure 5.2.1.2-1: Network layout for dense urban
In this scenario, IAB nodes could be between micro cells or between micro cells and the macro cell. There will be UEs which are connected to the macro layer and also to the micro layer.
Possible interference scenarios could be:

· IAB parent to UE: DL co-channel interference
As the IAB node (parent) will transmit with greater antenna gain, its EIRP is likely to be higher than a corresponding micro BS. The co-channel interference to UEs in other cells in the direction of the IAB beam will be higher than that from a beam pointed to a UE. Because the direction of the IAB beam is fixed, the interference will also be persistent; incurring a risk of an interference black spot.
· IAB parent to UE: DL adjacent channel

Similar to the co-channel case, the higher EIRP in a fixed direction will cause higher interference to UEs as its adjacent channel. The victim UEs could be in the same cell and hence much closer to the interference source.

· UE to IAB parent: UL co-channel
The IAB parent receiver will have higher gain in a fixed direction than the normal BS receiver. As such, it may receive higher levels from UEs in other cells in that direction. However, in general these UEs are more likely to be filtered out by the spatial rejection. In the co-channel case, the UEs will be further away than the other end of the IAB link and since the UEs’ locations are variable, there is low risk that co-channel interference will be a problem.

· UE to IAB parent: UL adjacent channel

In the adjacent channel case, which is similar to the co-channel case, the IAB parent receiver will have higher gain in a fixed direction than the normal BS receiver. The UEs may be in the same cell as the IAB parent receiver and as such the interference may be higher than for a normal BS. The blocking level in this case however is based on statistical analysis and it has been seen that as antenna gain increases the probability of a UE being in that direction drops. The risk of higher interferers in the adjacent channel case is higher than co-channel but can still be regarded as low risk.

· IAB-MT to BS: UL 
Co-location has been discussed in an accompanying paper [1], and we can assume that BS are not co-located with IAB nodes. So in this case, we only need to consider BS which are not at the IAB sites. Compared to UE, the IAB-MT has higher output power and higher antenna gain, resulting in considerably higher EIRP. The antenna gain however will be directional and at least the ISD away from the victim. Depending on the ISD, there is a risk that the IAB node will generate more interference than would be expected from UEs. This scenario should be further investigated.

· BS to IAB-MT: DL

The BS will be further away from the IAB-MT and in a fixed direction. When the IAB node is pointing at its parent, it is unlikely that interference from other BS’s will be a significant problem.
2.2.1 IAB-MT to BS - UL interference, further analysis
If we compare the EIRP of a possible IAB-MT to the EIRP of a UE:
For FR1 between 4 to 6GHz (suitable range for AAS systems?) for a macro BS we assume significant antenna gain. For a micro cell less gain is assumed because for its size it may not be practical to have a very high IAB antenna gain? Assuming 0.5m(0.5m panel is acceptable at 4GHz (corresponding to 8(8 array with 0.9λ spacing), this gives approx. 26dBi gain 
EIRPIAB-MT = 30dBm + 26dBi = 56dBm
EIRPUE = 23dBm + 0dBi = 23dBm
A difference of 33dB, but of course the IAB node is further away

In this scenario, the minimum BS-UE distance is 3m, while for the worst case IAB interference to arrive with the same power level, the distance is 135m from the IAB node. This is considerably more than the 10m minimum distance between BS in the simulation scenario.
Of course there a number of caveats to this: the IAB node has considerable antenna gain at both ends; this may be an excessive EIRP assumption and as such is very much a worst case.

The IAB node, if the same approach is used as the E-UTRA relay, will have ACLR performance of a BS (i.e. 45dBc) rather than that of a UE (33dBc) hence adjacent channel interference will be reduced.

The distance restriction only applies in the direction of the directive IAB antenna, as such careful deployment would probably solve most issues.

2.3 Indoor

The indoor deployment considered is as follows as shown in Figure 1:
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Figure 1. Indoor deployment with 6 BSs per 120m ( 50m

The indoor BS are assumed to have omni directional (or close to) antenas and as such no antenna gain. Each BS is 20m apart from the closest BS and the minimum UE to BS distance is 0m.

It is assumed UE power is 23dBm and BS power is 24dBm.

It is unclear whether the IAB in this scenario will use the omni directional antenna of the BS or a directional antenna at its IAB pair. However, as the specification for the BS and the UE are practically the same with the same EIRP, the worst case layout has a UE on top of the BS whereas each BS is at least 20m apart (70dB FSPL at 4GHz), so it seems very unlikely that the IAB node will generate worse interference than a UE.

3 Summary
The co-existence scenarios for a dense urban micro cell layout and for an indoor layout have been discussed. 

For the dense urban case all the potential interference mechanisms have been discussed and risks highlighted. In particular the IAB-MT to BS UL interference where the potential high antenna gain and associated EIRP could mean the IAB node generates more interference than a UE. This scenario and others (if necessary) should be reinvestigated after some agreements have been made on output powers and antenna gains for the IAB nodes have been discussed more.

The indoor scenario has also been briefly examined but as the BS specification (as assumed IAB specification) are practically identical to the UE in terms of EIRP, it seems unlikely that the IAB node could cause worse interference than exists between the traffic BS and UEs
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