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1.
Introduction
At the last meeting in Sorrento, the need for concatenation function was discussed. One reason for removal concatenation function from RLC was LI overhead.

In this document, the way to reduce LI overhead is discussed.
2.
Discussion
Following is copied from current TS 25.322 on LI.

9.2.2.8
Length Indicator (LI)

Unless the "Extension bit" indicates that a UMD PDU contains a complete SDU which is not segmented, concatenated or padded, a "Length Indicator" is used to indicate the last octet of each RLC SDU ending within the PDU. If the "Extension bit" indicates that the UMD PDU contains a complete SDU which is not segmented, concatenated or padded, no LIs are present in this UMD PDU.

Except for the predefined values reserved for special purposes and listed in the tables below, the "Length Indicator" shall:

-
be set to the number of octets between the end of the RLC header and up to and including the last octet of an RLC SDU segment;

-
be included in the PDUs that they refer to.

Following figure 1 shows an example on how LI is set according to the above definition.
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Fig. 1 LI definition of R6
Because the LI indicates the SDU boundary from the end of RLC header, the LI length should be able to account for the maximum RLC PDU size. Due to that, currently 15-bit LI is defined.
But in reality, the maximum size of RLC SDU is around 1500 byte, which can be expressed by 11 bits. If the LI is defined in terms of distance between SDU boundaries, then the required number of bits does not exceed 11 bit.
Following figure 2 shows a simple example of the gain of 11bit LI compared to 15 bit LI.
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 Fig. 2 Header size difference depending on LI definition
As shown in figure 2, if 11-bit LI is used, the amount of bit needed for RLC header can be reduced. In case of conventional 15-bit LI, 2 byte is needed for each included LI. On the other hand, 1.5 byte is needed for each included LI when 11-bit LI is included. 
Simple chart can be drawn as in figure 3 to see the benefit of 11bit LI.
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Fig. 3 Comparison between 15 bit LI and 11bit LI
Following is assumed in figure 3:

EQ1(K) = Overhead_with_15bitLI = 16 + (15+1)*K

EQ2(K) = Overhead_with_11bitLI = 16 + 8*RoundUP[(11+1)*K/8]
K is the number of RLC SDUs in RLC PDU. 
As shown in figure 3, there is big overhead reduction when RLC uses 11bit LI.

In case of only one LI is included, the performance of 11-bit LI and 15-bit LI is same due to byte-aligned. But in case more than 1 LI is included, the header size reduction by 11-bit LI is significant. Considering the conclusion in [1] and the introduction of high data rate support in L2, the number of included RLC SDUs in the RLC PDU is quite big. Then, the number of LI will be quite large and the gain by 11-bit LI can not be overlooked.
Furthermore, current assumption in RAN2 for size of “Length” field in new MAC-hs PDU seems to be 11 bit. Then it may be weird for high layer to use 15 bit LI. 

3.
Conclusion
It is proposed to redefine LI. Specifically, it is proposed to:

· Change definition of LI as the distance between SDU boundaries, and
· Adopt 11bit LI instead of 15bit LI.
If agreement is reached, it is further proposed to update specification.

4.
Reference
[1] R2-061858, Most IP Packets Are Small, Ericsson.
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