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1. Introduction

During the previous RAN2 meetings, many decisions on the RLC protocol have been made such as:
· RLC PDU based sequence numbering, which is independent of the PDCP sequence number.
· RLC layer supports the concatenation of RLC SDUs and the segmentation of RLC SDU.
· One and multiple re-segmentation of RLC PDU is supported.
Based on above, we propose the LTE RLC header format, which could support the minimum overhead and the easier assembly of PDU segments.
2. Discussion

2.1 RLC Header format 

Taking the RLC operation into accont, it is necessary for RLC header to contain the following information.
· First, the sequence number to identify the RLC PDU is necessary.
· Secondly, the some segmentation information are needed to perform the concatenation and/or segmentation of RLC SDUs.
· The indicator whether the first and/or the last blocks in the RLC PDU are either RLC SDU segments or a complete RLC SDU
· The position of the RLC SDU in the RLC PDU
· Lastly, from the aspect of the RLC protocol, PDU type field and poll bit are also required.
Figure 1 indicates the outline of the proposed RLC header structure.
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Figure 1-1: RLC PDU structure
Descriptions for each field are shown in the Table 1-1 below. 
Table 1-1: Proposed RLC header format
	Field
	Description
	Length

	Type Field  (T)
	This indicates the type of a PDU (AM or UM, RLC PDU or RLC PDU Segment, data or control)
	3 bits

	RLC SN (SN)
	This indicates the RLC Sequence Number.
	10 bits

	Polling Bit (P)
	This indicates the request of a status report from the receiver. It would be omitted or ignored for UM.
	1 bit

	Segmentation Indicator  (SI)
	This indicates whether the first and/or the last blocks in the RLC PDU are RLC SDU segments or a complete RLC SDU.
	2 bits

	Length Indicator (LI)
	This indicates the position (byte offsets) of the last byte of this RLC SDU in the RLC PDU.
	15 bits

	Extension bit (E)
	This indicates whether the following field is another LI or a payload.
	1 bit


(Length is informative.)
From mentioned above, our proposal for a description of the RLC header fields is;
RLC_Header = {T, SN, P, SI, list of {LI, E}}
2.2 RLC PDU segment header format

2.2.1 Which is re-segmented, whole RLC PDU or failed segments only?

Suppose that RLC PDU is divided into five segments and the second and the fourth segments fail to be delivered to the receiver side. Then, we have two alternatives when the retransmission with re segmentation is initiated. 
Alt 1) Whole RLC PDU should be segmented again and each will be transmitted. Figure 2-1 shows this.
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Figure 2-1 Alternatives 1
Alt 2) Segments, which fail to be delivered, should be retransmitted with new resegmentation. Figure 2-2 shows this.
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Figure 2-2 Alternative 2
To achieve the easier assembly of PDU segments, we should avoid the byte-by-byte check, whether each data has been already received or not.
In the case of Alt 1), if the receiver cannot get all segments with the same segmentation generation, whole PDU data will be transmitted again with another segmentation (next generation). This means the inefficient transmission. But the receiver can easily know the completion of assembly by checking the total segments size of .the same generation segments is equal to the size of the RLC PDU.
In the case of Alt 2), this is efficient transmission because only segments, which cannot reach other side, are retransmitted with another segmentation (next generation of the segmentation). But if several segmentations are repeated, it has a possibility that the different generation of PDU segments are transmitted in parallel. This means the byte-by-byte check is necessary when confirming the completion of assembly.
Taking the assembly efficiency at UE side into account, it is proposed to take alternative 1 and to add the generation indicator in the RLC header..
2.2.2 RLC PDU segment header format

In order to support the multiple segmentation of RLC PDU or RLC PDU segment, using the position information is simpler and more flexible than using the sub-sequence number of PDU or PDU segment. 
Taking aboves into accont, it is necessary for RLC PDU segment header to contain the following information.
· First, the sequence number to the corresponding RLC PDU is necessary.
· Secondly, the some reassembly information are needed to perform the multiple segmentation of RLC PDU or RLC PDU segment.
· Generation indicator of the RLC PDU segment
· The position of the segment’s payload in the original RLC PDU
· The total size of the RLC PDU segment
· The indicator whether this is the last RLC PDU segment of the corresponding RLC PDU
· Lastly, from the aspect of the RLC protocol, PDU type field and poll bit are also required.
Figure 2 indicates the outline of the proposed RLC header structure. It is noted that T and SN fields are common for all RLC PDU segments that are derived from the  same RLC PDU. (i.e. only P+SI+LI+E+payload of RLC PDU could be segmented.)
[image: image4.png]st

RLCSDI

RLCPDU




Figure 2-3: Proposed RLC PDU segment structure
Descriptions for each field are shown in the Table 2-1 below.
Table 2-1: Proposed RLC PDU segment header format
	Field
	Description
	Length

	Type Field  (T)
	This indicates the type of a PDU (AM or UM, RLC PDU or RLC PDU Segment, data or control)
	3 bits

	RLC SN (SN)
	This indicates the RLC Sequence Number.
	10 bits

	Polling Bit (P)
	This indicates the request of a status report from the receiver. It would be omitted or ignored for UM.
	1 bit

	Segment Offset (SO)
	This indicates the position (byte offsets) of the first byte of this segment’s payload in the original RLC PDU.
	15 bits

	Generation Indicator (GI)
	This indicates the generation of segmentation.
	1 bit

	Length Field (LF)
	This indicates the total size (bytes) of the RLC PDU segment.
	15 bits

	Last Segment Flag  (LSF)
	This indicates whether this is the last RLC PDU segment of the corresponding RLC PDU.
	1 bit


(Length is informative.)
From mentioned above, our proposal for a description of the RLCPDU segment header fields is;
RLC_PDU_segment_Header = {T, SN, P, GI, SO, LF, LSF}
3. Conclusion 

This contribution discusses a RLC header format for LTE and we believe this makes the minimum overhead and the flexibility for the multiple segmentations.
It is proposed that the RAN2 agrees these concepts and captures them in the TS36.300.
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