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1 Introduction

For the work item “Improved L2 Support for High Data Rates”, flexible RLC PDU sizes is agreed. The RLC concatenation support and the length of LI are left open after RAN2 #56bis meeting.
One argument to remove SDU concatenation is quoted from [1]: “The header overhead of repeating the full RLC header without LI is expected to be equal to the header overhead for using concatenation with 15-bit LI.” 

In [2], it is found that overhead in MAC PDU header could be higher when concatenation is not allowed.

In [3], one reserved value of HE field (HE =10) is used to indicate that the last byte of the PDU is the last byte of a SDU. We can call this scheme as “LI bit” scheme. The LI bit scheme can replace the LI when the corresponding SDU ends at the last octet of a PDU.

This document introduces an enhancing LI scheme to keep the LI within one octet for any PDU size. This is apparently a great optimization since it can save one octet per SDU.

1.1 Background of IP packet size [4]
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Research has shown that the network traffic is dominated by short bursts of data. The statistical diagram shown in Fig. 1 illustrates a study by the IEEE which substantiates this point.

Fig. 1. IEEE network traffic packet size model
Fig. 1 shows that 54 percent of IP traffic is made up of packets with less than 127 bytes. And 68 percent of network traffic is composed of packets with less than 256 bytes. Fig. 1 shows IP packets with full IP header. If IP headers are compressed, say by ROHC, the percentage of short RLC SDUs will be even higher.

2 Enhancing LI scheme

2.1 Implicit LI and LI bit

When concatenation is supported, LI is needed for each ending segment of a SDU, where ending segment is the last segment of a SDU as implied by the wording. With both flexible PDU size and concatenation supported, whenever a PDU with size less than the maximum PDU size implies that the last segment in the PDU is an ending segment of a SDU. Thus, the last LI to indicate the last segment can be removed. This is called “implicit LI”.

When an ending segment exactly fills a PDU of the maximum PDU size, the implicit LI scheme does not work. The LI bit scheming using reserved value of HE field can be used [3].

2.2 Enhanced LI with 7 bits

The format of the 7-bit enhanced LI (eLI) is similar to the LI for Rel-6, except that the eLI field indicates the length of its corresponding ending segment. (LI field for Rel-6 indicates the length between the first octet of data field in the PDU and the last octet of the corresponding ending segment.) In addition, an ending segment with length greater than a maximum value (m) that the eLI can indicate is not concatenated by another SDU segment whether it is an ending segment or not. In other words, an ending segment with length greater than m is always the last segment of a RLC PDU. An Implicit LI or LI bit is used to indicate this long ending segment.

The highest value of m could be 128 if no predefined value is needed for eLI. Note that Implicit LI and LI bit schemes remove the need for reserving LI = 0 to indicate the exactly filled scenario as in Rel-6. In addition, if padding and piggyback STATUS PDU is not allowed, there is no need to occupy any predefined values of eLI. In this case, ending segment size = eLI value + 1.

Fig. 2 and 3 below show how the 7-bit eLI works. SDU5-2 and SDU6 are supposed to have length greater than m. Implicit LI is used for SDU5-2, SDU6 and SDU8. LI bit is used for SDU10.
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Fig. 2
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Fig. 3

The 7-bit eLI scheme illustrated in Fig. 2 and 3 can work for any PDU size. Thus, the overhead of RLC header is reduced by one octet per SDU. Note from Section 1.1 that 54 percent of IP traffic is made up of packets with less than 127 bytes. With IP header compression, such as ROHC, added, close to 60% of RLC SDUs can be indicated by 7-bit eLI. The other longer SDU can be segmented into several PDUs and its ending segment can still be less than m so that it can be indicated by 7-bit eLI. Otherwise, implicit LI or LI bit can be used to indicate ending segments longer than m.

2.3 Other consideration

Note that LI can be used to detect out-of-sync HFN. No concatenation means no LI, which means no tool available in RLC for protocol error detection. This is a drawback of not supporting RLC concatenation.

The enhanced LI scheme illustrated above can provide a potential medium for protocol error detection.

3 Conclusion

The following proposals are proposed for the work item “Improved L2 Support for High Data Rates”:

Proposal 1: RLC concatenation is supported.

Proposal 2: 7-bit eLI is used for all maximum RLC PDU sizes and all flexible PDU sizes. (The value of eLI field indicates the length of the corresponding ending segment.)

Proposal 3: No padding and piggybacked STATUS PDU is allowed. (By this proposal, the indication range of eLI is maximized.)

Proposal 4: Implicit LI is used for the last ending segment in a PDU of size less than the configured maximum PDU size.

Proposal 5: LI bit is used for the last ending segment in a PDU of the configured maximum PDU size.
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