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1.  Introduction
This document aims to close the open issue with regards to RLC retransmission and resegmentation for LTE, and provides a text proposal to the Stage 2 TS for E-UTRAN [1]. Specifically, the document addresses the following two questions:

1) Should RLC retransmission take place on PDU level or SDU level?

2) Should RLC resegmentation take place on PDU level or SDU level?

2. Discussion
2.1 Review of the current agreement
So far it has been agreed that RLC performs “segmentation according to the size of the TB” and “resegmentation when necessary” [1]. This means that SDUs are buffered at RLC, and the (re)segmentation function at RLC performs (re)segmentation according to the TB size indicated by the TF selection functionality at MAC. This (re)segmented data block is passed to the HARQ entity at MAC.

2.2 RLC retransmission unit
Although it is agreed that RLC performs segmentation according to the size of the TB, it is FFS if this segmented unit is the RLC retransmission unit or not. 
If an RLC retransmission takes place on the segmented unit, only data lost by HARQ is retransmitted by RLC. On the other hand, if an RLC retransmission takes place on full RLC SDUs, when the RLC SDU is larger compared to the HARQ TB, not only the data lost by HARQ but data successfully delivered by HARQ will be also be retransmitted by RLC. It has been shown in [2] that this duplicate retransmission results to about 4% with 1500byte RLC SDUs and 320bit HARQ TBs, and that this percentage further increases with smaller TB sizes.

It is believed that RLC SDU based retransmission should be avoided in order not to degrade performance in cell edge or bandwidth limited scenarios.

Conclusion: In order to maximize RLC retransmission efficiency, the RLC retransmission unit should be an RLC PDU.
2.3 RLC resegmentation unit
Although it has been decided that RLC performs resegmentation when necessary in order to adapt to changing channel conditions, it is still FFS if this resegmentation takes place at PDU or SDU level. 

As indicated in section 2.2, it is believed that RLC SDU based retransmission should be avoided and that the RLC retransmission unit should be an RLC PDU. Therefore, it is thought that RLC resegmentation should also take place on PDU level.

With the PDU based RLC resegmentation, there might be some complexity issue regarding RLC header extensions since segments of an RLC PDU must be indicated when needed. However, this complexity could be limited if the level of resegmentation is limited. For example, it could be limited so that resegmentation can only take place on an RLC PDU, and not on a segment of an RLC PDU. With this limitation, growing RLC header size due to multiple re-segmentations is avoided.
Conclusion: In order to maximize RLC retransmission efficiency, RLC resegmentation should take place at the PDU level. To limit complexity, resegmentation should take place only on an RLC PDU, and not on a segment of an RLC PDU.
3. Text Proposal
6.2
RLC Sublayer

This subclause provides an overview on services and functions provided by the RLC sublayer. Note that:

-
The reliability of RLC is configurable: some radio bearers may tolerate rare losses (e.g. TCP traffic);

-
Radio Bearers are not characterized by a fixed sized data unit (e.g. a fixed sized RLC PDU).

6.2.1
Services and Functions

The main services and functions of the RLC sublayer include:

-
Transfer of upper layer PDUs supporting AM or UM;
-
TM data transfer (FFS);

-
Error Correction through ARQ (CRC check provided by the physical layer, in other words no CRC needed at RLC level);
-
An RLC PDU is the ARQ retransmission unit;
-
If an RLC PDU needs to be retransmitted but does not fit into the available TB size, the RLC PDU needs to be segmented into multiple data units referred to as RLC Sub-PDUs;
-
Segmentation according to the size of the TB: only if an RLC SDU does not fit entirely into the TB then the RLC SDU is segmented into variable sized RLC PDUs, which do not include any padding;
-
Resegmentation when necessary (e.g. when the radio quality, i.e. the supported TB size changes);
-
An RLC PDU is the basis for resegmentation;
-
Resegmentation of RLC Sub-PDUs is not supported;
-
Concatenation of SDUs for the same radio bearer is FFS;

-
In-sequence delivery of upper layer PDUs except at HO in the uplink;

-
Duplicate Detection;

-
Protocol error detection and recovery;

-
Flow Control between eNB and UE (FFS)
-
SDU discard (FFS);

-
Reset.
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