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Introduction

In the last RAN4#94-e-Bis meeting, there were some discussions on IAB MT class definition and power class limitation. Therefore in this contribution, we want to share some further inputs on these open issues. 

Introduce second IAB-MT class as “Local-Area” IAB-MT 

The requirements can be discussed case by case; with above naming “Local-Area” for 2nd IAB-MT class, there is no indication the requirements will be automatically reused from local-area BS requirements

Issue 3-2: Min distance or MCL IAB-MT or other class definition
Option 1: use target deployment scenario and below parameters for IAB-MT class definition and description:

Option 1a: Minimum distance/ Typical distance 

Option 1b: Minimum distance/Typical distance combined with other parameters including Planed/Unplanned and Backhaul link condition 

Option 2: use target deployment scenario for IAB class definition and description 

Wide area IAB-MT target for Macro and Micro cell deployment

Local area IAB-MT target for Micro and Pico Cell deployment
Agreement:

Postpone the introduction of description of IAB-MT class in TS, focused on introduction of requirements for different IAB-MT classes first. 

The background of IAB-MT class can be captured in the TR for information and reference purpose

It’s RAN4 common understanding there is no test for the parameter used in the IAB-MT class definition; meanwhile the definition will be the key background information we used to define requirements.
Discussion 
For wide area IAB nodes, as the height is supposed to be 25m, therefore the dBP should be much lager than distance between two macro IAB nodes according to Table 7.4.1-1 Note 1 in TR38.901 [2], then the pathloss formula in the following formula highlighted in yellow should be used which is also used for FR2 TRP OFF power derivation.
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As show in Figure 1, macro IAB node could work as backhaul link between two macro IAB node, if considering the child macro IAB BS is located in the bore-sight direction of parent macro IAB node and typical macro IAB node is configured with 8x16 antenna array. From system operation perspective, 1st issue is to guarantee that received input power of IAB MT don’t exceed the RX dynamic range, otherwise child IAB MT receiver will be blocked. Regarding the IAB MT RX dynamic range requirement, it’s agreed not to define maximum input power in the previous meeting and there are no dynamic range requirement specified for FR2 NR BS or UE. In other words, from specification perspective, the IAB MT RX dynamic range performance should be bounded by IBB requirement which was still under discussion until last RAN4#94e meeting. In this contribution, assuming that IAB MT IBB requirement is the same as IAB DU IBB requirement the same as legacy NR BS IBB requirement. 
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Figure 1. Wide area IAB nodes
2.1 FR2 IAB-MT class
Based on the above consideration, the following condition should be satisfied:

Ptx+AntennaGainMacro- PL+AntennaGainMacro<= -174dBm/Hz+10*log10(200MHz)+NF+SNR+IM+33

Where:

Antenna array gain assumed for Macro IAB BS is 3dBi+10*log10(8x16)+3=27dBi;

NF is assumed as 10dB for 28GHz and 12dB for 45GHz; 

SNR is assumed as -1dB;

IM is assumed as 2dB;

33dB is dynamic range agreed for FR2 NR BS.

PL=Ptx+AntennaGainMacro+AntennaGainMicro-(-174dBm/Hz+10*log10(50MHz)+NF+SNR+IM+33)

  =30+27+27-(-53)

  = 137dB

If considering the ISD 200m between macro IAB node and macro IAB node, then PL should be 107dB@28GHz which is much less than 134dB. In other words, the pure free space isolation of ISD 200m is not enough at all,therefore at least some other isolation method should be provided such as sidelobe attenuation 30dBc between parent IAB DU Tx and child IAB MT Rx (here without considering shadow fading 8dB here, if considered for PL, then reduced sidelobe attenuation needed) or IAB MT RX only enabled with single antenna element to receive signals from parent IAB DU. 

As we know that even ISD between macro IAB nodes are 200m, then received SNR for IAB MT should be 33+(-1)-8( 2*
[image: image16.wmf]SF

s

)=24dB which is still sufficient for 256QAM operation. In addition, for uplink transmission between IAB MT and IAB DU, it’s the same story that target SNR 22dBc could be still guaranteed for 256QAM operation. 

In other words, if wide area IAB-MT nodes are deployed at the cell edge, high throughput between IAB nodes can be still achieved, in addition if there are no additional sidelobe attenuation between IAB DU and IAB MT or reduced configuration for IAB-MT antenna array, then received signal might block IAB MT receiver totally, therefore we propose that wide-area IAB-MT nodes should be deployed at least at the cell edge as backhaul link transmission. 
For second IAB-MT class local area IAB-MT nodes, we think that main intention to define local area is to allow un-planned IAB deployment. However from our understanding that setting, too short minimum distance separation for un-plannned network is meaningless, therefore we propose to use 40m from Micro Cell scenarios. If we reuse the Pico or indoor deployment scenarios, then minimum distance around 10m which is too short for IAB deployment and useless. 
-
Wide Area IAB-MT nodes are characterised by requirements derived from Macro Cell scenarios with a IAB-DU to IAB-MT minimum distance along the ground equal to 133 m.

-
Local Area IAB-MT nodes are characterised by requirements derived from Micro Cell scenarios with a IAB-DU to IAB-MT minimum distance along the ground equal to 40 m.
2.2 FR1 IAB-MT class
Based on the above consideration, the following condition should be satisfied:

Ptx+AntennaGainMacro- PL+AntennaGainMacro<= -43dBm (FR1 IBB)
Where:

Antenna array gain assumed for Macro IAB BS is 5dBi+10*log10(8x8)+3=26dBi;

Ptx is assumed as 46dBm;
-43dBm is assumed that FR1 IAB MT reuse FR1 IAB DU IBB requirement.
PL=Ptx+AntennaGainMacro+AntennaGainMicro-(-43dBm)

  =46+26+26-(-43)

  = 141dB

If considering the ISD 500m between macro IAB node and macro IAB node, then free space PL listed in Table 1 for different FR1 NR bands are much less than 141dB. In other words, the pure free channel isolation of ISD 500m is not enough at all,therefore at least some other isolation method should be provided such as sidelobe attenuation 40dBc between parent IAB DU Tx and child IAB MT Rx (here without considering shadow fading 8dB here, if considered for PL, then reduced sidelobe attenuation needed) or IAB MT RX only enabled with single antenna element to receive signals from parent IAB DU. 

Table 1. free space pathloss between different Macro IAB nodes in FR1
	ISD=500m
	PL [dB]

	4.9GHz (n79)
	101.2

	3.5GHz (n77,n78)
	98.3

	2.6GHz (n41)
	95.7


Similar as FR2 IAB-MT class definition, FR1 IAB-MT class could be defined in the following way.

-
Wide Area IAB-MT nodes are characterised by requirements derived from Macro Cell scenarios with a IAB-DU to IAB-MT minimum distance along the ground equal to 333 m.

-
Local Area IAB-MT nodes are characterised by requirements derived from Micro Cell scenarios with a IAB-DU to IAB-MT minimum distance along the ground equal to [50] m.

Note, for FR1 micro cell coverage, it’s based on the cluster radius of small cell deployment in TR 36.872. 

Conclusions
In this contribution, we shared some further inputs on IAB MT class definition and proposals are made as following:
Proposal 1: for FR2 IAB-MT class, 

-
Wide Area IAB-MT nodes are characterised by requirements derived from Macro Cell scenarios with a IAB-DU to IAB-MT minimum distance along the ground equal to 133 m.

-
Local Area IAB-MT nodes are characterised by requirements derived from Micro Cell scenarios with a IAB-DU to IAB-MT minimum distance along the ground equal to 40 m.

Proposal 2: for FR1 IAB-MT class, 
-
Wide Area IAB-MT nodes are characterised by requirements derived from Macro Cell scenarios with a IAB-DU to IAB-MT minimum distance along the ground equal to 333 m.

-
Local Area IAB-MT nodes are characterised by requirements derived from Micro Cell scenarios with a IAB-DU to IAB-MT minimum distance along the ground equal to [100] m.
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