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1.	Introduction
Whether to support concatenation function in RLC had been severely discussed over multiple RAN2 meetings, and RAN2 finally made the following working assumption at the RAN2#96 meeting.
Working assumption:
-	Support the No concatenation in RLC solution (R2-169092)
=>	Aim is to confirm, or otherwise, the working assumption at the January ad hoc

Taking this working assumption as a baseline, the next step is to finalize the details of segmentation function in RLC. Actually, RAN2 already made the baseline segmentation scheme in NR at the RAN2#95bis meeting as shown below.

=>	In NR, the segmentation function is only placed in the RLC layer as in LTE.
=>	SO-based segmentation can be considered for both segmentation and resegmentation as a baseline in NR user plane to support high data rate. (Does not imply anything about location of concatenation). At least overhead for the low data rate case should be analysed further.

This agreement means that both segmentation and re-segmentation are unified by SO-based segmentation which was used only for re-segmentation in LTE. The details of SO-based segmentation is explained in [1], which is excerpted below.


Figure 1: Example of SO-based segmentation
This document discusses remaining issues on SO-based segmentation.

2.	Discussion
Though not explicitly stated, the previous agreement assumes that each RLC SDU is associated with an RLC SN, and each segment of an RLC SDU is associated with the same RLC SN as the original RLC SDU. We think RAN2 should confirm the addressed assumptions to make further progress.
Proposal1: Each RLC SDU is associated with an RLC SN, and each segment of an RLC SDU is associated with the same RLC SN as the original RLC SDU.
Moreover, as one RLC PDU is associated with one RLC SN, it is logical to assume that an RLC PDU is composed of an RLC header and an RLC SDU (segment). We think this should also be confirmed for further progress.
Proposal2: An RLC PDU is composed of an RLC header and an RLC SDU (segment).
The Last Segment Flag (LSF) field in Figure 1 has a slight different meaning from the LTE LSF field. In LTE, the LSF field indicates whether the last byte of the AMD PDU segment corresponds to the last byte of an AMD PDU. However, in Figure 1, the LSF field indicates whether the RLC PDU contains the last segment of an RLC SDU. This indicator is useful for the receiver to know when to start the reassembly of an RLC SDU. As the LSF field indicates the last “segment”, it is naturally included together with the SO field.
Proposal3: The Last Segment Flag (LSF) field is included in RLC header to indicate whether the RLC PDU contains the last segment of an RLC SDU. The LSF field is included together with the SO field.
Next issue is whether the SO/LSF field is included only for SDU segment or also for full SDU. Depending on the decision, the RLC header size would be either variable or fixed.
We think the SO/LSF field should be included only for SDU segment because the size of SO/LSF field would be 2~3 bytes, and including the SO/LSF field in each RLC PDU would cause huge overhead. Though the fixed size RLC header may ease the computation of RLC header and payload sizes, it cannot justify the huge overhead.
Proposal4: SO and LSF fields are included in RLC header only when the RLC PDU contains SDU segment. SO and LSF fields are not included in RLC header if the RLC PDU contains a full SDU.
The variable size RLC header requires an indicator to indicate the presence of the SO/LSF field in the RLC header. Let’s call the indicator as Segment Indicator (SI). The SI field should be included in all RLC headers, as shown in Figure 2. In the receiver side, whether the received RLC PDU includes full SDU or SDU segment is identified by the SI field. 
The SI field may be seen as similar to Re-segmentation Flag (RF) field in LTE. However, it has a slight difference in that the RF field indicates whether the RLC PDU is an AMD PDU or AMD PDU segment while the SI field indicates whether the RLC PDU payload is a full RLC SDU or RLC SDU segment.


Figure2: SI field in RLC header
Proposal5: SI field is always included in RLC header to indicate the presence of SO and LSF fields.

3.	Proposal
In this document, we explained remaining issues on SO-based segmentation, and propose followings:
Proposal1: Each RLC SDU is associated with an RLC SN, and each segment of an RLC SDU is associated with the same RLC SN as the original RLC SDU.
Proposal2: An RLC PDU is composed of an RLC header and an RLC SDU (segment).
Proposal3: The Last Segment Flag (LSF) field is included in RLC header to indicate whether the RLC PDU contains the last segment of an RLC SDU. The LSF field is included together with the SO field.
Proposal4: SO and LSF fields are included in RLC header only when the RLC PDU contains SDU segment. SO and LSF fields are not included in RLC header if the RLC PDU contains a full SDU.
Proposal5: SI field is always included in RLC header to indicate the presence of SO and LSF fields.
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