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1 Introduction
An IAB node provides wireless backhaul between base stations using the same radio resources as the traffic link. In one scenario, the IAB node is co-located with another BS. However one end of the IAB link will be similar to a UE and hence interference will be similar to co-locating a UE with a BS.  
This paper looks at the implications of co-locating a IAB node with a BS
2 Discussion
2.1 Scenarios

It is important to consider the use case for a IAB node, the E-UTRA relay node has a specified output power of either 24dBm or 30dBm. This is consistent with a local area BS (or a small medium area BS) as such it would not seem suitable for a Macro deployment.

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). 
This is consistent with the power levels specified for the E-UTRA relay.

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.
It could be noted that in such deployments one of the reasons IAB is attractive is that the site has no wired backhaul available. Small cell sites with limited infrastructure are perhaps not likely to be hubs for multiple BS’s and as such co-location may not be a big issue

Observation : IAB is likely to be a solution for small cells and co-location may not be an issue in such scenarios

2.2 Co-location

For the purposes of investigating co-location, we can consider 

Dense Urban (Micro), Ptx = 33dBm
Indoor, Ptx = 23dBm

These numbers are used for FR2 nodes in the NR co-location study and they are similar to the medium and local power levels for FR1, so the same power levels will be assumed for FR1 and FR2.

The IAB node has 2 parts


Parent BS


IAB-MT 

If the approach of the relay is taken, both parts will have the same transmitter and receiver requirements. The difference being a Parent BS will transmit and receive at the same time as the (traffic) BS while the IAB-MT transmits and receives at the same time as the UE.

Clearly, IAB specific co-location issues will be centered around the IAB-MT as its operation will be out of sync with the traffic BS it is co-located with.

2.2.1 Dense urban (Micro)
Consider:
	IAB

	 
	unit
	FR1
	FR2

	Ptx
	dBm
	30
	30

	ACLR
	dB 
	45
	28

	Sensitivity (FR2 approx. equivalent conducted sensitivity)
	dBm
	-96.5
(4.5MHz)
	~ -85dBm

(50MHz)

	ACS
	dB
	45
	24


	Traffic BS

	 
	unit
	FR1
	FR2

	Ptx
	dBm
	33
	33

	ACLR
	dB 
	45
	28

	Sensitivity (FR2 approx. equivalent conducted sensitivity)
	dBm
	-96.5 (4.5MHz)
	~ -85dBm
(50MHz)

	ACS
	dB
	45
	24


A conservative estimate for the coupling between parent and traffic BS is 

30dB for FR1

45dB for FR2

So for co-location, the interference is given by:
PACLR = Ptx – ACLRaggressor – coupling 

PACS = Ptx – ACSvictim – coupling 

Aggressor = IAB parent, victim = traffic BS receiver i.e. the IAB MT is using the UL
FR1

PAdjacent = 30 – 45 – 30 = - 45dBm
PACS = 30 – 45 – 30 = - 45dBm

Pinterference = -42dBm

 FR2

PAdjacent = 30 – 28 – 45 =  - 43dBm

PACS = 30 – 24 – 45 = -39 dBm

Pinterference = - 37.5dBm

Aggressor = traffic BS TX 
, victim = IAB MT i.e. the IAB parent is using the DL

FR1

PAdjacent = 33 – 45 – 30 = -42 dBm

PACS = 33 – 45 – 30 = - 42 dBm

Pinterference = -39dBm

 FR2

PAdjacent = 30 – 28 – 45 = -43dBm

PACS = 30 – 24 – 45 = -39 dBm

Pinterference = - 37.5dBm

In both the UL and the DL, the victim link is significantly interfered.
For FR1, an additional 60 dB isolation is required to co-locate the IAB-MT with a traffic BS.

For FR2, an additional 50dB isolation is required to co-locate the IAB-MT with a traffic BS.

Observation: an additional 50 to 60dB additional isolation is required in the dense urban (micro) scenario to enable co-location of IAB and a traffic BS.

2.2.2 Indoor

Consider:

	IAB

	 
	unit
	FR1
	FR2

	Ptx
	dBm
	24
	24

	ACLR
	dB 
	45
	28

	Sensitivity (FR2 approx. equivalent conducted sensitivity)
	dBm
	-98
(4.5MHz)
	~ -85dBm

(50MHz)

	ACS
	dB
	45
	24


	Traffic BS

	 
	unit
	FR1
	FR2

	Ptx
	dBm
	30
	33

	ACLR
	dB 
	45
	28

	Sensitivity (FR2 approx. equivalent conducted sensitivity)
	dBm
	-93.5 (4.5MHz)
	~ -85dBm

(50MHz)

	ACS
	dB
	45
	24


Using the same estimate for isolation (although when omni directional antennas are used, isolation may be much lower)
30dB for FR1

45dB for FR2

So for co-location the interference is given by:

PACLR = Ptx – ACLRaggressor – coupling 

PACS = Ptx – ACSvictim – coupling 

Aggressor = IAB parent, victim = traffic BS receiver i.e. the IAB MT is using the UL

FR1

PAdjacent = 24 – 45 – 30 = - 51dBm

PACS = 24 – 45 – 30 = -51dBm

Pinterference = -48dBm

 FR2

PAdjacent = 24 – 28 – 45 =  - 49dBm

PACS = 24 – 24 – 45 = -45 dBm

Pinterference = -43.5 dBm

Aggressor = traffic BS TX, victim = IAB MT i.e. the IAB MT is using the DL

FR1

PAdjacent = 30 – 45 – 30 = -45 dBm

PACS = 30 – 45 – 30 = - 45 dBm

Pinterference = -42dBm

 FR2

PAdjacent = 23 – 28 – 45 = -50dBm

PACS = 23 – 24 – 45 = -46 dBm

Pinterference = -44.5dBm

In both the UL and the DL the victim link is significantly interfered

For FR1, an additional 48dB isolation is required to co-locate the IAB-MT with a traffic BS.

For FR2, an additional 43dB isolation is required to co-locate the IAB-MT with a traffic BS.

These figures are slightly lower than for the micro mainly due to the lower transmit power. However considering the assumed isolation for a co-located indoor node is probably optimistic, co-locating IAB node with an adjacent channel traffic BS is not practical.
Observation: Approximately 50dB additional isolation is required in the indoor scenario to enable co-location of IAB MT and a traffic BS.

3 Summary
This paper has taken a simplistic look at the co-location interference for an IAB node for a dense urban (Micro) and an indoor scenario. The following observations have been made
Observation: an additional 50 to 60dB additional isolation is required in the dense urban (micro) scenario to enable co-location of IAB and a traffic BS.

Observation: Approximately 50dB additional isolation is required in the indoor scenario to enable co-location of IAB and a traffic BS.

In both cases where the IAB-MT is co-located either the IAB receiver or the traffic BS receiver are very badly interfered with to the extent it seem improbable that the scenario is valid.
In addition whilst studying the scenarios the following observation is made:

Observation : IAB is likely to be a solution for small cells and co-location may not be an issue in such scenarios
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