
3GPP TSG RAN WG2 Meeting #55






R2-062905
9th – 13th October, 2006

Seoul, South Korea
Agenda item:

7
Source:


NTT DoCoMo, Ericsson, LG Electronics
Title:


L2 Framing for LTE
Document for:

Discussion and approval

1.  Introduction

This document aims to close some open issues with regards to L2 framing for LTE, and provides a text proposal to the Stage 2 TS for E-UTRAN [1]. Specifically, the document addresses the following three issues:

1) Should the PDCP SN be reused as the RLC SN?

2) Should RLC be able to concatenate multiple RLC SDUs into a RLC PDU?
3) MAC multiplexing (MUX3) of RLC PDUs from the same logical channel
2. Discussion
2.1 PDCP SN and RLC SN
For LTE, a PDCP SN needs to be included in the PDCP header since ciphering of U-plane data and NAS signalling will be performed at the PDCP sub-layer. Several contributions have suggested reusing this PDCP SN as the RLC SN (used for ARQ purposes) in aim to reduce SN overhead for small packets in LTE. E.g. if ARQ requires RLC SN field size to be 8bits; a 12.2kbps VoIP RTP packet (244bit payload) with a compressed header of 3bytes sees an overhead reduction of 3% by reusing the PDCP SN.

However, we think that the issues/complexities introduced due to layer violation across PDCP and RLC identified in [2] and [3] would be expensive compared to the overhead reduction gains due to SN sharing between PDCP and RLC.
Conclusion: RLC should allocate an RLC SN, which is independent of the PDCP SN.
2.2 RLC concatenation
It is still FFS if RLC can concatenate multiple RLC SDUs into an RLC PDU provided that the size of the TB is sufficiently large. However, transmission of multiple RLC SDUs in a single HARQ TB is already allowed (MUX3). If RLC is allowed to perform concatenation, only one RLC SN is needed for the multiple RLC SDUs in the TB, and the RLC SN can be incremented per TB. On the other hand, if RLC is not allowed to perform concatenation, a RLC SN is associated with at least each RLC SDU transmitted in the TB.

For the latter case, if the RLC SN has to be included in the header for each RLC SDU, it obviously increases overhead compared to the case where RLC concatenation is allowed. However, even for the latter case it may not be necessary to include multiple RLC SNs in the header, but instead only include the sequence number of the first RLC SDU and indicate existence of other RLC SDUs by Length Indicators. Even then, the RLC SN will be incremented more quickly compared to the case where RLC performs concatenation, and therefore the RLC SN field length might have to be longer.

Conclusion: In order minimize unnecessary SN overhead, RLC should be allowed to concatenate multiple RLC SDUs into an RLC PDU. One RLC SN should be allocated per RLC PDU.
2.3 MAC multiplexing of RLC retransmission PDU and new RLC PDU
If the conclusions in [4] (RLC retransmission and resegmentation are performed on RLC PDU level) are agreed, RLC retransmission efficiency is maximized for the cases when radio conditions have not changed or have degraded at RLC retransmission compared to the time of initial transmission.

When the radio conditions have improved at RLC retransmission instead, there is no issue in retransmitting only the original RLC PDU itself. However, in order to utilize the available radio bandwidth, a new RLC PDU should be transmitted together with a retransmission of an RLC PDU in the same TB.

It has already been decided to support MAC multiplexing of RLC PDUs from different logical channels (i.e. MUX3). So it is proposed to utilize MUX3 also to multiplex retransmissions of RLC PDUs with a new RLC PDU.

Conclusion: MAC multiplexing (MUX3) should support multiplexing of retransmissions of RLC PDUs with a new RLC PDU from the same logical channel in a TB.
3. Text Proposal
6
Layer 2

Layer 2 is split into the following sublayers: Medium Access Control (MAC), Radio Link Control (RLC) and Packet Data Convergence Protocol (PDCP). 

This subclause gives a high level description of the Layer 2 sub-layers in terms of services and functions. The two figures below depict the PDCP/RLC/MAC architecture for downlink and uplink, where:

-
Service Access Points (SAP) for peer-to-peer communication are marked with circles at the interface between sublayers. The SAP between the physical layer and the MAC sublayer provides the transport channels. The SAPs between the MAC sublayer and the RLC sublayer provide the logical channels. The SAPs between the RLC sublayer and the PDCP sublayer provide the radio bearers.

-
The multiplexing of several logical channels on the same transport channel is possible;

-
The multiplexing of radio bearers with the same QoS onto the same priority queue is FFS. If there is no multiplexing of radio bearers onto priority queues, there is only one level of multiplexing in the RLC and MAC sublayers;

-
In the uplink, only one transport block is generated per TTI in the non-MIMO case;

-
In the downlink, the number of transport block is FFS.
-
The PDCP sublayer maintains and attaches PDCP SNs to PDCP PDUs for security purposes. The RLC sublayer maintains and attaches RLC SNs to RLC PDUs for ARQ purposes. RLC SNs are independent from PDCP SNs.
--- jump to the next section of the text proposal ---

6.1.1
Services and Functions

The main services and functions of the MAC sublayer include:

-
Mapping between logical channels and transport channels;

-
Multiplexing/demultiplexing of RLC PDUs belonging to different radio bearers into/from transport blocks (TB) delivered to/from the physical layer on transport channels;
-
Multiplexing/demultiplexing of retransmissions of RLC PDU(s) and a new RLC PDU belonging to the same radio bearer into/from a transport block (TB) delivered to/from the physical layer on transport channels;
-
Traffic volume measurement reporting;

-
Error correction through HARQ;

-
Priority handling between logical channels of one UE;

-
Priority handling between UEs by means of dynamic scheduling;

-
Transport format selection;

-
Mapping of Access Classes to Access Service Classes (FFS for RACH);

-
Padding (FFS);

-
In-sequence delivery of RLC PDUs if RLC cannot handle the out of sequence delivery caused by HARQ (FFS).

NOTE: 
How the multiplexing relates to the QoS of the multiplexed logical channels is FFS.

--- jump to the next section of the text proposal ---

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);

-
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) (FFS if it takes place at PDU or SDU level);

-
Concatenation of SDUs for the same radio bearer;

-
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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