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1. Introduction
The following has been agreed during the RAN1#51bis meeting on overload indicator [1]: 
· Every PRB has a value；

· Each report of OI have 3 levels；

· Event trigger；

· Minimal OI update time ：20ms；

· FFS how to limit the reporting load on X2.
This proposal demonstrates a new OI report format with low overhead to further reduce the reporting load.
2. OI Report Format
We provide a new OI report format via encoding the OIs on 5 consecutive RBs to decrease the load of OI report. Generally, at least 2bits would be needed to encode the 3-level OI for a single RB, however, such an encoding scheme is not efficient at all since one codeword will do nothing. To find a better way to do so, [2] proposes an 3 bit-encoding scheme representing 3-level OIs on 2 consecutive RBs, However, one OI combination would be lost, since 3bits coding can not represent 9 (3×3) possible OI level combinations. As there are so many RBs in LTE system, the coding loss is quite surprising. 

For example, supposing the system bandwidth is 5MHz, there will be 25 RBs. In case the coding scheme in [2] is exploited, we need 39bits (
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, hereafter 
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 denotes rounding x to the nearest integers greater than or equal to x) to encode the whole system bandwidth. However, there will be 325－239＝2.9753×1011 OI combinations that cannot be recognised.

In fact, at least 
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bits are needed to encode the 3-level OIs on N consecutive RBs. Considering the availability and redundancy, we propose to use 
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bits to encode the 3-level OIs on 5 consecutive RBs. The encoding principle is as follows.
(1) Denote the OI levels corresponding to the ith RBs with Xi and
[image: image5.wmf]{0,1,2}

i

X

Î

. Here 0, 1, 2 indicates L(Low), M(Medium) and H(High) OI level, respectively.

(2) Calculate a decimal number N according to five consecutive Xi obtain from step 1.
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(3) Transfer the decimal number N to an eight binary digits, thus we have finished the encoding of the 3-level OIs on 5 consecutive RBs.

(4) Concatenate the coding symbols of each block, finally we get the coding result of the whole OI levels.

For example, assuming the OI levels of 5 consecutive RBs are L, M, M, H, L. The corresponding ternary code is 01120. According to the principle mentioned above, we first get a decimal number 42, then the corresponding eight binary digits 00101010 will be obtained easily.

In the case of 5MHz system bandwidth (25 RBs), 40bits would be needed to encode the OI report of the whole system bandwidth, and every possible combination is assigned a unique coding form. Compared with the method that using 2bits coding for 25 consecutive RBs, which requires 50bits, the method we proposed would save 10bits resources. Compared with the method of 3bits coding scheme for 25 consecutive RBs, which requires 39 bits (
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), our method has no coding loss. In other words, 1bit can compensate the coding loss of OI combinations as many as 2.9753×1011 .

Consequently, using 8 bits for 5 consecutive RBs are more attractive with several benefits.

(1) Make best use of coding resources;
(2) Have no coding loss.
3. Summary
Based on the above discussions on the two report formats for overload indicator, we suggest that the two report formats should be considered in this way:

If, the 2.9753×1011 coding loss (resulted in replacing the “L, L” state with “L, M” or “M, L”) does not lead to any system throughput loss, the 3 bit-encoding scheme[2] representing 3-level OIs on 2 consecutive RBs is an artful encoding format.

Otherwise, the OI report format using 8 bits to encode the 3-level OIs on 5 consecutive RBs is a reliable and efficient one. 
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