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1. Introduction
In LTE, it is decided that the segmentation should be applied to either the first transmission or retransmission according to the TB size.  The receiver should reassemble them into the original data payload. The purpose is to avoid the unnecessary padding so as to increase the resource utilization efficiency. 
Therefore, the header structure must be defined adaptively to fulfill the following concerns: 
· Header consumption should be low 

· The header should be flexible and the receiver can easily reassemble the data payloads without any ambiguity.
This document presents our proposal about the header structure for segmentation.

For simplicity of description, the SDU received at RLC from high layer is called ARQ SDU, the segmentation output is called ARQ PDU.
2. Segmentation in LTE

According to LTE segmentation definition, if one ARQ SDU can be transmitted in one TTI, then no segmentation happens. Otherwise, if the current selected TB size is not enough to contain the whole ARQ SDU, segmentation is needed. In this case, only one part is sent while the remaining part waiting for the next transmission chance. In the next time, segmentation may also happen to the remaining part and so on. This procedure also applies to the retransmission. Thereafter, in every TTI, if segmentation happens, the original data payload is only departed into two parts. According to this scheme, only two headers are needed to indicate the two segments, which leads to low header consumptions. The segmentation description is shown in fig. 1

So we have the following proposals.
Proposal 1: the segmentation number is two if segmentation happens.

Proposal 2: the binary-tree structure can be used to indicate the segmentation scenario in LTE
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Fig. 1 segmentation in LTE

3. Header structure for segmentation 
 According to the above-discussion, to reassemble the original ARQ SDU in the receiver, each segment must be marked clearly. Thus the following three fields shown in fig. 2 are necessary for this purpose. 
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Fig. 2 header structure for segmentation.
· SN: sequence number. This field is used to indicate the source of related data payload, which is a fixed length. But whether to reuse the SN from PDCP or newly added in the RLC sub-layer is FFS. 
· Segmentation Time (ST):  segmentation depth of the original ARQ SDU. As above-mentioned, the segmentation may be applied to ARQ SDU and ARQ PDU (for retransmission). Since the tolerant segmentation depth should be limited, the ST size could be a fixed length. For the simplification of description, it is assumeed that 3 bits is used for the ST field. A specific ST value (here assumes ST=000) is reserved to indicate no segmentation applied to the original ARQ SDU. The scheme to set ST field is shown in fig.3, where the ST value is increased as the segmentation depth increasing.  The same procedure can be applied to the retransmission. 
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Fig. 3 ST filed determination for each segment
Proposal 3: one field is proposed to indicate the segmentation depth, where one value of this field is reserved to indicate no segmentation happening. 

· Segment ID (SI): this field is used to indicate each segment. We have proposed that in one TTI, a resource payload can only be segmented into two parts, and the first part can be sent in this TTI while the remaining part waiting for the next transmission chance. Then:

Proposal 4: Only one bit is enough to mark each segment for every segmentation depth. For example, use SI=0 to indicate the first segment, and SI=1 for the remaining part. 

Proposal 5: For any segment of the original SDU, the size of SI field is determined by the ST value.

For example, in fig.3, the original ARQ SDU1 is assumed to be segmented into two parts according to the selected TB size. The first part will be sent in the current TTI (Nth TTI), while the remaining part has to be stored in the transmission buffer for the next transmission chance. For the first segment in the first-depth segmentation of the original ARQ SDU, ST can be set as 001, and one bit SI=0. For the remaining part, ST=001 and one bit SI=1. Assuming that in the (N+1)th TTI, the TB size is still not sufficient to accommodate the remaining data payload, then the segmentation happens again.  This is in the second-depth segmentation. For the part that can be sent in the (N+1)th TTI (ARQ PDU2), set ST=010, SI becomes two bits of 10; ST=010 and SI=11 for the remaining part. Assuming in the (N+2)th TTI, the final part (ARQ PDU3) can be sent to the peer entity, the header keeps unchanged. As shown in fig. 3, the ST field is marked by red color and the SI field is marked by green color. This procedures can be repeated until the whole ARQ SDU has been transmitted.
In current stage, although retransmission based on either the ARQ SDU or the ARQ PDU after segmentation is still to be determined (TBD), this open point will not change the retransmission segmentation and the corresponding header structure proposed above. 

Contrary to the segmentation procedures shown in fig. 3, the receiver first reassembles the ARQ PDU2  with ARQ PDU3, updates the header content, and then further reassembles the ARQ PDU1 to get the original ARQ SDU1. 
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Fig. 3 example of header setting after segmentation

4. Conclusion
In this document, an adaptive and simple segmentation and header structure is proposed to satisfy the LTE requirements. We hope this content can be discussed and agreed. 
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