


[bookmark: _GoBack][bookmark: _Ref452454252]3GPP TSG-RAN WG2 #97bis                                                                                   	R2-1703525
Spokane, USA, 3 - 7 April 2017

Agenda Item:	10.3.2.2
Souce:	MediaTek Inc.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Title:	SO based segmentation
Document for:		Discussion and decision
1 Introduction
In RAN2#95BIS meeting, RAN2 reached the following agreement on segmentation.
Agreement
=>	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.

Based on the above agreement, we provide overhead analysis for the two possible methods to realize segmentation in RLC, namely the Framing Info (FI)-based segmentation [2], and the Segment Offset (SO)-based segmentation [5] for low data rate cases.
2 Discussion
Framing Info (FI)-based segmentation, uses 2 bits to indicate whether a RLC PDU is segmented at the beginning and/or at the end of the data field similar to LTE. Since no RLC concatenation is assumed in NR, the interpretation of these 2 bits can be further discussed, one possible interpretation is listed in Table 1, which is also mentioned in [2]. The four cases listed below are also discussed in email discussion report [1]. For case 1 (00, a complete RLC PDU) and case 2 (01, first segment of an RLC PDU), all companies have the same opinion that SO-field is not included.
	Value
	Description

	00
	A complete RLC PDU

	01
	First segment of an RLC PDU

	10
	Last segment of an RLC PDU

	11
	Middle segment of an RLC SDU


Table 1. Interpretation of Framing Info
Another possible method is SO-based segmentation [5], which uses SI (Segment Indicator), SO and LSF (Last Segment Flag) field to indicate that this RLC SDU segment belongs to. For segmented RLC SDU, SO field is always included, i.e., 2 bytes of overhead will be added when the first segmentation is transmitted. The interpretation of SI and LSF is provided in Table 2 and Table 3, respectively
	Value
	Description

	0
	A complete RLC PDU

	1
	RLC PDU segment


Table 2. Interpretation of SI (Segment Indicator)
	Value
	Description

	0
	Not last RLC PDU segment

	1
	Last RLC PDU segment


Table 3. Interpretation of LSF (Last Segment Flag)
Observation 1: When segmentation is performed, at least 2 bytes (16 bits) of overhead is incurred in SO-based segmentation.
Based on Observation 1, we provide an overhead analysis of the two proposed methods for RLC segmentation. We focus on low data rate scenarios, and we assume that there is always segmentation in low data rate case, so SO is always present in SO-based segmentation. We use one RLC SDU for overhead analysis.
The following figures are the overhead ratio difference for FI-based and SO-based segmentation under different data rates. We assume that one TB is transmitted per TTI, x-axis is the size of transmitted TB in bits.

Figure 3. Overhead ratio difference for FI-based and SO-based segmentation
The header part of SO-based method consumes 2 more bytes in TB size. When data rate is lower, the percentage of fixed header part becomes larger and the data payload part will be smaller. As the figures show, when data rate is very low (100 Kbps), the difference of overhead ratio between FI-based and SO-based segmentation can up to 16%. As data rate increases, the difference diminishes.
Observation 2: The overhead ratio can reach up to 16% when data rate is very low (100 Kbps), but the difference diminishes as data rate increases.
At higher data rates, there is little difference in performance between the two segmentation mechanisms. Since it is desirable to adopt a single mechanism, we propose the following.
Proposal 1: FI-based segmentation should be standardized for NR RLC.
3 Conclusions
In this contribution, we discuss the overhead issue of SO-based segmentation for NR UP. Our observations and proposals are summarized below.
Observation 1: When segmentation is performed, at least 2 bytes (16 bits) of overhead is incurred in SO-based segmentation.
Observation 2: The overhead ratio can reach up to 16% when data rate is very low (100 Kbps), but the difference diminishes as data rate increases.
Proposal 1: FI-based segmentation should be standardized for NR RLC.
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