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1 Introduction
In the last meeting the work plane for the next 2 meetings was agreed, in the next meeting the scenarios for the co-existence study are to be agreed. 

FR2 was identified as the most important use case for FR2 so this paper proposes our view on the important co-existence scenarios for simulation.
2 Discussion
In a companion paper [1] the antenna definition for an ‘omni’ IAB node has been discussed and a suitable solution identified. Once the directional issues of the FR2 antenna have been solved then it is easier to design suitable scenarios for co-existence.

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 co-existence scenarios should concentrate on micro cell and indoor deployments. The SI and co-channel simulation work done up to this point have concentrated on outdoor deployments of “micro BS like” IAB nodes. As such indoor scenarios are not considered in this document.
2.1 Micro cell deployment

In the SI 2 outdoor scenarios were considered using micro cells

· Dense Urban - Heterogeneous scenario

· Urban Micro – homogenous solution.

These have many similarities with scenarios we have previously simulated in RAN4 for NR co-existence – however there are some differences.

2.1.1 Dense Urban

The co-channel simulations done used the following scenario (TR 38.802 figure A.2.1-3):
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Figure 1: Cell layout for dense urban (3 Micro TRPs per Macro TRP)

This is similar to the dense urban scenario used for coexistence previously in RAN4 
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Figure 2: Network layout for dense urban
In the RAN4 scenario it was assumed that the micro BTS use directional antennas and as such they are placed at the edge of the micro cell and face towards the cell.

In the IAB case the IAB node is assumed to have omni coverage and hence is placed in the centre of the cell. 
Note the IAB micro cells are dropped randomly in each Macro sector (based on minimum separation rules) so will not always off the homogeneous cover shown in figure 1. 

For IAB coexistence it is necessary to have an adjacent victim network, there are clearly 2 choices for a victim in this scenario
· A victim Macro network

· Victim micro cells 

In all cases the UE’s on the victim networks will also need to be considered victims, but as they are randomly dropped they should suffer similar interference in both scenarios.

Looking at each of these options:

Victim Macro network

It is of course very important to protect existing macro networks from sources of interference so investigating the victim macro network scenario is very important. There are usually 2 options when considering adjacent channel macro networks, with either coordinated or uncoordinated deployment:
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Figure 3: Coordinated and Uncoordinated layout
In [2] it was shown that it was not possible to co-locate an IAB node with a normal BS as when operating as an IAB mobile terminal the co-location isolation would cause either the BS or the IAB node to be severely desensitized.
However in this case the macro BS are always donor nodes and as such operate as a parent and use the RF resources like a normal BS. As such there are no additional issues due to co-location so the scenario can be considered.

As the IAN nodes employ directional antennas the beams will either be pointing at each other or at the donor BS. If pointing at each other and considering the IAB nodes are randomly dropped then the direction of the interference will be statistically equal in all directions. However a number of IAB nodes will always be pointing towards the donors, this will weigh the overall interference in favour of the donor sites, as such a victim BS in a coordinated layout is likely to get more interference than in an uncoordinated layout.
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Figure 4: Coordinated and Uncoordinated layout with heterogeneous IAB nodes
It is therefore probably only necessary to simulate the effect on a coordinated layout as this can be considered worst case.

Victim micro cells

It is possible that the IAB network is in the same location as an existing micro network. Similar to the scenario in figure 2. 

Here we need to consider if the victim micro network is comprised of micros which are omni directional similar to the IAB nodes we have described, or they use a directional single panel antenna like the assumptions used in previous RAN4 studies (and in figure 2).

As we are assuming that the IAB 3 panel omni antenna uses a switch based architecture where only 1 panel is active at any time then the difference between a single panel and the 3 panel omni is not important (assuming the orientation of the drop is also random). However the location of the micro BS will be different depending on which assumption is used. Using the omni assumption the BS is in the centre of the cell, but using the directional assumption it is placed on the edge of the cell (pointing in). Once again however as the location of the micro cell is random in both cases it makes no difference if the drop is called the centre or the edge as any location (within the minimum distance restrictions) equally likely.

Hence as it makes no great difference if the victim micro is assumed to be omni directional or directional, it is perhaps easier to use the same rules for both the IAB micro drop and the victim adjacent network micro drop.

The rules for the minimum distances are:
Table 1: Minimum distances
	Distance
	ISD 500m
	ISD 200m

	Minimum distance between Micro BS
	40m
	40m

	Minimum distance between Macro BS and UE
	35m
	10m

	Minimum distance between Micro BS and UE
	10m
	10m

	Minimum distance between Micro BS and Macro BS
	40 m
	20m


For example in figure 5.
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Figure 5: Heterogeneous IAB nodes (red) with adjacent micro network (blue)
In this case the interference being studied is between the 2 micro networks, the macro network is present as a anchor for the placement of the micro cells and to act as the IAB donor nodes. However the scenario has become quite complex. As the Micro nodes are randomly located inside the macro cell there is a risk they could overlap or that there could be gaps. 

A more simplified approach to study micro to micro interference may be the homogeneous Urban micro network

2.1.2 Urban Micro
The urban micro scenario simulated in TR 38.874 is a single layer consisting of 19 sites in a hex grid. As the micro BS are effectively omni directional they are placed in the centre of the cell.
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Figure 6: Homogeneous Urban Micro layout
For the co-existence scenario it is necessary to overlay a 2nd micro network. As discussed in [2] due to the co-location isolation it is not possible to co-located IAB nodes with normal BS, so the adjacent network must be uncoordinated.
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Figure 7: Homogeneous Urban Micro layout with uncoordinated adjacent network
This scenario offers a way to simulate the interference between a IAB node and an adjacent Urban micro layout similar to the scenario in figure 5, but there is no macro layer needed and the homogeneous layout ensures that all dropped UE’s have coverage.
Whilst the links between the IAB nodes will be in fixed directions, the location of the UE’s is random so the probability of a UE being n the same direction as the IAB link is still the same.

In figure 7 the 2 networks are shown to be at a fixed distance from each other, the adjacent network sites are halfway between the IAB sites. Having a fixed offset between the 2 networks may result in some fixed performance metrics as the distance and direction between the IAB nodes and the adjacent network micro BS will be fixed. The simulation could be further enhanced therefore by using a random offset between the networks (whilst obeying the minimum distance criteria in table 1).
3 Summary
Where possible it is sensible that the co-channel analysis is based on the co-channel work already carried out. As such 2 scenarios have been investigated based on the co-channel evaluation documented in TR 38.874.

· Dense Urban - Heterogeneous scenario

· Urban Micro – homogenous solution.

The dense urban scenario can be used to investigate eth effect of the IAB network on an adjacent macro network, where the worst case is that the adjacent network is coordinated with the IAB macro network.
The homogenous micro network can be used to investigate the interference between a micro IAB network and an adjacent micro network where the 2 networks are uncoordinated and have a random offset from each other.

References

[1]
R4-1905906
IAB node antenna directional requirements
Huawei
[2]
R4-1904123 Discuss IAB and co-location
Huawei
3GPP


