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1. Introduction
In this contribution, the analysis on the issue of Rx power imbalance for simultaneous reception between child link and parent link is provided.
2. Discussion
In RAN4 #99-e meeting, the issue of power imbalance was identified[1] as following:
Simultaneous operation of IAB-node’s child and parent links by FDM
	Way forward:
Discuss further scenario of IAB-MT and IAB-DU share the same antenna array to support IAB simultaneous operation by FDM way includes but not limits to below aspects:
· For case different beams applied for MT and DU FFS on feasible isolation between beams and associated RF impact.
· For case one beam shared between MT and DU FFS on
· Tx power imbalance between MT and DU for simultaneous MT TX and DU TX
· RX power imbalance between MT and DU for simultaneous MT RX and DU RX
· Timing difference due to IAB-MT TA if any impact
· Whether simultaneous MT TX/DU RX and/or MT RX/DU TX can be removed for this scenario
· Others


We collect the Rx power in system level simulation platform. The Rx power difference between DL Rx and UL Rx of the co-located IAB-DU and IAB-MT is shown in figure 1 for 4 GHz carrier frequency. The simulation assumption is summarized in the appendix.
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Figure 1, Rx power difference between co-located IAB-MT and IAB-DU @4GHz
From figure 1 we can find that the difference of Rx power between child link and parent link is very large. So when one IAB performs simultaneous Rx from child node and parent node, the Rx power difference should be considered.
Observation 1: Based on the simulation result, the Rx power differences between parent link and child link is very large which can be seen that the CDF of 0.5 corresponds to 40dB.
To determine an appropriate level for Rx power imbalance between MT and DU for simultaneous MT RX and DU RX, the BS ICS requirement could be a starting point:
FR2: e.g. around 14dBc power imbalance between interfering signal and wanted signal.
FR1: e.g. around 25dBc power imbalance between interfering signal and wanted signal.
Proposal 1: To use BS ICS requirement as a starting point for determining the range of Rx power imbalance between MT and DU when simultaneous RX is performed by a shared Rx chain.


3. Conclusion
Based on the analysis, the following observation and proposal are given:
Observation 1: Based on the simulation result, the Rx power differences between parent link and child link is very large which can be seen that the CDF of 0.5 corresponds to 40dB.
Proposal 1: To use BS ICS requirement as a starting point for determining the range of Rx power imbalance between MT and DU when simultaneous RX is performed by a shared Rx chain.

4. Reference
2108640 WF on simultaneous operating and timing case#6/7 for enhanced IAB

5. Appendix
Table1 System simulation assumption
	Deployment scenario
	Heterogeneous scenario (dense urban), 7 cells, 3 sectors/cell
Two layer
Macro layer: Hex. Grid (all macro BSs are IAB-donors)
7 sites
Micro layer: Random drop (All micro BSs are all outdoor and are IAB-nodes)
- 3 micro BSs per macro BS
See Figures A.2.1-3 of TR 38.802

IAB-node is assumed to have 3 panels with 120 degree shift relative to each other. 
orientation options:
Option 2: Random orientation (independent of topology)
Panel orientation is assumed fixed for a simulation run.

	Frequency
	4GHz, 30GHz

	Antenna configurations
[M,N,P,Mg,Ng]
	gNB [8,4,2,1,1]
IAB [8,4,2,1,1]
UE [2,2,2,1,2]

	BS antenna element gain + connector loss
	See Table A.2.1-4 of TR38.802

	UE antenna gain
	Follow the modeling of TR36.873

	BS receiver noise figure
	Below 6GHz: 5dB
Above 6GHz: 7dB

	UE receiver noise figure
	Below 6GHz: 9dB
Above 6GHz: 13dB

	BS antenna height 
	25m

	UE antenna height
	1.5m

	ISD 
	500m

	BS and UE Power
	Macro：44dbm for 4G
Micro：33dbm
UE  ：23dbm

	IAB node topology formation
	Based on RSRP

	Number of UE per macro sector
	30

	Min Distance
	For ISD=500m
Minimum distance between IAB Nodes: 40m
Minimum distance between gNB and UE:35m
Minimum distance between IAB Node and UE:10m
Minimum distance between IAB Node and gNB: 40m
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