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1. Introduction

The following has been agreed during the RAN1#51bis meeting on overload indicator[1]: 
· One value per PRB; 
· 3-level for each reported OI value; 
· Event triggered; 
· Minimum time for update of the OI: 20ms; 
· FFS how to limit the reporting load on X2. 
This contribution focuses on how to reduce the load for OI report. We try to solve this issue with two approaches. One is to devise a more effective triggering mechanism, and the other is to design a low overhead OI reporting format. 
2. OI triggering mechanism
Firstly, we should keep in mind that LTE uplink inter-cell interference occurs in the context of SC-OFDM multi-user access, hence, each user’s data will be spread over all the granted RBs, typically more than one consecutive RBs. High interference on some isolated RBs won’t have a serious impact on UE’s reception since the interference will be poured over all the granted RBs, reducing to a much lower level. In line with the above reasoning, we suggest that OI should be triggered on the event of overload on system bandwidth rather than on certain RBs. Among other things, OI report is not indispensable when the traffic load is relatively low because scheduler can manage to avoid the interference by dynamic scheduling in low traffic scenario.
Therefore, we suppose OI report may be triggered when the IoT level over the system bandwidth is above a pre-defined threshold Q or the traffic load is above a pre-defined threshold T. 
We refer to the IoT level over the system bandwidth as “wideband IoT”. As long as wideband IoT is below Q or the traffic load is below T, OI report will not be sent on X2, even if some RBs do experience high level of interference. With this mechanism, OI report will be triggered less frequently; hence, reducing the reporting load accordingly. 
3. OI reporting format
We found a simple method to decrease the load of the OI reporting. Normally, we need 2 bits to encode the 3-level OI for a single RB and OI report is generated by concatenating all the 2-bit OI codes sequentially. Table 1 is an example of such coding. (Suppose the 3 levels are: Low (L), Medium (M), High (H))
Table 1 Example of 2-bit coding table for 3-level OI on single RB
	OI
	Coding for OI (2 bits)

	L
	01

	M
	10

	H
	11


Such coding is not efficient at all since we define nothing for codeword “00”. To find a better way to do so, we think about encoding several OIs together to reduce the empty entries in the coding table. A preferable choice is to encode the OIs on pairs of consecutive RBs. There are 9 (3×3) possible OI level combinations for 2 consecutive RBs, i.e., “low low”, “low medium”, “low high”, “medium low”, “medium medium”, “medium high”, “high low”, “high medium” and “high high”. If we drop the case of “low low”, which doesn’t pose big problem from the viewpoint of interference coordination, we only need 3 bits to encode the OIs on 2 consecutive RBs. Table 2 is an example of such pair coding:
Table 2 Example of 3-bit coding table for OIs on 2 consecutive RBs

	Pair OIs
	Coding for pair OIs (3 bits)

	L          L
	000


	L          M
	

	L          H
	001

	M          L
	010

	M          M
	011

	M          H
	100

	H          L
	101

	H          M
	110

	H          H
	111


In Table 2, case “low low” is undistinguishable from case “low medium”, which will cause small errors in OI de-coding (“000” will always be decoded as “low medium”). Considering the insensitivity of such error and relatively low probability of case “low low” given that wideband IoT is already above Q to trigger the OI report, we suppose pair coding illustrated by Table 2 achieves a good tradeoff between low overhead and OI misinterpretation. For instance, 100 RBs originally require 200 bits to generate a full OI report, yet with pair coding, the overhead can be slashed to only 150 bits (50 pairs×3 bits per pair). Table 3 is such an example.
Table 3 Example of implementation of pair coding for OI on 100 RBs using table 2
	RB index
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	……
	97
	98
	99
	100

	OI level
	M
	L
	L
	H
	M
	H
	H
	L
	L
	L
	M
	L
	……
	M
	M
	H
	M

	pair coding
	010
	001
	100
	101
	000
	010
	……
	011
	110


4. Conclusions

In this contribution, we suggest that OI triggering mechanism and reporting format may be performed in the following ways to reduce the reporting load for OI:
· OI report may be triggered when the IoT level over the system bandwidth is above a pre-defined threshold Q or the traffic load is above a pre-defined threshold T. 

· In each OI report, use 3 bits to encode the 3-level OIs on 2 consecutive RBs, with one case of OI combination dropped. The lowest interference case may be the preferable choice for dropping.
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