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1.	Introduction
This paper discusses possibility to support out-of-order transmission in the transmitting RLC entity.
2.	Discussion
In the current RLC specification, the transmission order of RLC SDU is not specified. Though not explicitly specified, it is generally assumed that the RLC entity submits RLC SDUs to the lower layer in the reception order of RLC SDUs from the upper layer. That is, the FIFO scheme is assumed to be applied in the transmitting RLC entity.
When the MAC indicates the RLC size, the UM and AM RLC entities submit RLC SDUs up to the MAC indicated size in the order of reception from upper layer. If the last RLC SDU does not fit to the remaining MAC indicated RLC size, the UM and AM RLC entities segment the last RLC SDU to be fit into the MAC indicated RLC size.
When performing the segmentation, the RLC entity attaches 2 bytes Segment Offset (SO) field if the segment is not the first segment of an RLC SDU. Therefore, to reduce the RLC overhead, it would be good to avoid segmentation as much as it can.


Figure 1: Difference between FIFO scheme and out-of-order Tx scheme
One way to minimize the segmentation is to allow out-of-order transmission in RLC. That is, even if the RLC entity receives SDUs in the order of 1, 2, 3, and 4 from the upper layer, the RLC entity submits SDUs in the order of, e.g. 1, 3, 4, and 2 to avoid segmentation, as shown in Figure 1.
In Figure 1, the demerit of the FIFO scheme is shown that there may be remaining bytes due to the RLC header including Segment Offset (SO) field, which requires additional UL grant. In addition, the receiving RLC entity has to perform SDU segment reordering to reassemble an RLC SDU.
The out-of-order transmission in RLC does not cause any problem in the receiver side because the PDCP entity in the receiver side will anyway perform reordering based on the PDCP SN.
From the specification point of view, we think the out-of-order RLC transmission is allowed as nothing is specified for the SDU transmission order. However, to make it clear that the out-of-order RLC transmission is allowed, we propose to make a change to the RLC specification, as provided in [1].
Proposal1: Confirm that the out-of-order RLC transmission is supported.
Proposal2: Make a change to the RLC specification to make it clear that the out-of-order RLC transmission is allowed.
3.	Proposal
In this paper, we have explained that the out-of-order RLC transmission is better than FIFO scheme and the specification does not prohibit the use of out-of-order RLC transmission scheme. Thus, we propose:
Proposal1: Confirm that the out-of-order RLC transmission is supported.
Proposal2: Make a change to the RLC specification to make it clear that the out-of-order RLC transmission is allowed.
The suggested change to the RLC specification is found in [1].
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