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1 Introduction
At RAN#69, a new WI NB-IOT [1] was approved. The NB-IOT L2 and L3 can largely reuse LTE, with simplifications and optimizations to achieve the objectives of the WI and necessary adaptations to the new physical layer design.
This document discusses how the LTE RLC layer can be reused for NB-IOT, and the discussion is based on RLC function split in TS 36.300 [2] and LTE RLC protocol specification TS 36.322 [3].

2 Discussion

The RLC sub-layer is derived from the RLC sublayer in LTE. However, it can be simplified in NB-IOT considering the traffic model defined for NB-IOT and the services offered by the MAC layer.
There is no need to support RLC AM mode as the MAC layer offers a reliable data transfer mechanism for IOT services. Transparent mode (TM) is used for the common logical channels (PCCH and BCCH) and RLC Unacknowledged Mode (UM) for the dedicated channels (DTCH and DCCH). Therefore the following definitions and procedures are not supported:

-
AM RLC entity;

-
ARQ procedure;

-
AM data transfer;

-
RLC control PDU;

-
AMD PDU, AMD PDU segment, and parameters in AMD PDU and AMD PDU segment;

-
Variables, constants and timers only for RLC AM.
Proposal 1: RLC AM mode is not supported.
Reordering is not required because MAC layer performs a single process retransmission [4]. Duplication detection is not required because MAC layer performs these functions [4]. 

Proposal 2: Reordering and duplication detection are not supported.
RLC re-establishment is not required because RRC connection re-establishment is not supported in NB-IOT. The detailed reason is shown in [5].

Proposal 3: RLC re-establishment is not supported.
As a result, the RLC services and functions in NB-IOT are limited to the following:

-
Transfer of upper layer PDUs;

-
Concatenation, segmentation and reassembly of RLC SDUs (only for UM data transfer);

-
RLC SDU discard (only for user plane data transfer).
The RLC PDU structure can reuse the LTE RLC PDU structure. However for IOT devices, a single UMD PDU format with short SN can satisfy the requirement since most applications have small data packets. For example, 5bit SN for UMD PDU.

Proposal 4: A single UMD PDU format with short SN is supported.
3 Summary
This paper introduces the simplifications in RLC sublayer for NB-IOT. The current LTE functionalities in RLC sublayer can be reused in NB-IOT with the following simplifications:

Proposal 1: RLC AM mode is not supported.
Proposal 2: Reordering and duplication detection are not supported.
Proposal 3: RLC re-establishment is not supported.
Proposal 4: A single UMD PDU format with short SN is supported.
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