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1
Introduction

The open issue document for Stage 3 E-UTRA RLC [1] states the STATUS PDU formats and STATUS PDU piggybacking onto AMD PDUs as open issues. This document addresses these issues.

2
Discussion

2.1 STATUS PDU formats

UTRA RLC supports the following super-fields for STATUS PDUs:

· No More Data

· Window Size

· Acknowledgement

· List

· Bitmap

· Relative list

· Move Receiving Window

· Move Receiving Window Acknowledgement

It is thought essential to still support the Acknowledgement super-field in LTE, in which the receiving RLC entity can indicate to the transmitting RLC entity of RLC ACKs when it has not detected any RLC PDU losses.
It is also thought essential to still support List / Relative list like super-field in LTE, in which the receiving RLC entity can indicate to the transmitting RLC entity of RLC NACKs when it has detected RLC PDU losses. However, the ability to indicate consecutive RLC PDU losses as in the “L” for the List super-field and “error burst indicator CW” for the Relative list super-field is less necessary considering that normally only 1 RLC PDU per logical channel is transmitted per TB for LTE. Such a super-field for LTE will be referred to as the Nack list super-field.
As for the No More Data super-field, it may be no longer necessary considering that LTE RLC does not perform padding since it supports flexible RLC PDU size with 1byte granularity.

As for the Window Size super-field, this may be no longer meaningful considering that LTE RLC supports flexible RLC PDU size. As the RLC resides in the eNB together with the DL/UL MAC scheduler for LTE, it would probably suffice for the MAC scheduler to take into account the occupied RLC receiver buffer size when making DL/UL-SCH allocations.

As for the Bitmap super-fields, they may be no longer necessary considering that normally only 1 RLC PDU is transmitted per TB for LTE, and that residual HARQ error rate would be low.

As for the Move Receiving Window and the Move Receiving Window Acknowledgement super-fields, they are outside the scope of this document.
Acknowledgement super-field

The Acknowledgement super-field should only require one RLC SN indicating the SN of the last AMD PDU received in-sequence, and be transmitted when no residual HARQ errors have been detected by RLC.

Nack list super-field

The Nack list super-field should include a RLC SN indicating the SN of the AMD PDU that was detected to be lost. Additionally, the Nack list super-field should include a Segment Offset of an AMD PDU when an AMD PDU segment was detected to be lost. As RLC PDU errors are expected to be low for LTE due to HARQ and flexible RLC PDU size, the Nack list should simply list all SNs of the AMD PDUs that are detected to be lost (i.e. no smart coding is necessary to reduce Nack list overhead).
Proposal 1: STATUS PDU should support Acknowledgement super-field and Nack list super-field.

Proposal 2: Acknowledgement super-field should indicate the RLC SN of the last AMD PDU received in-sequence, and should be transmitted when no residual HARQ errors have been detected.

Proposal 3: Nack list super-field should include the list of RLC SNs for all AMD PDUs and AMD PDU segments that are detected to be lost and also Segment Offsets for AMD PDU segments.
2.2 Piggybacking of STATUS PDU onto AMD PDU

As E-UTRA RLC does not need to support padding for RLC PDUs, there is less need for piggybacking STATUS PDUs onto AMD PDU compared to UMTS RLC.

Two alternatives can be considered in delivering a STATUS PDU when transmission of an AMD PDU of the same logical channel takes places at the same time: piggybacking the STATUS PDU onto the AMD PDU at RLC or multiplexing the STATUS PDU with the AMD PDU at MAC.

As RLC PDUs will not have padding, piggybacking a STATUS PDU onto an AMD PDU will require extra overhead for one LI field in the RLC header to indicate the position of the STATUS PDU within the AMD PDU payload. Furthermore, some more overhead will be required to indicate the existence of the piggybacked STATUS PDU. On the other hand, multiplexing a STATUS PDU with an AMD PDU at MAC will require a set of LCID, E and LI fields.

It seems that MAC multiplexing will incur more overhead, but the difference compared to RLC piggybacking is small, especially considering that STATUS PDUs will not be transmitted so often. Then, in interest to keep the L2 protocol simple, it is proposed to use the already existing MAC multiplexing function when transmitting a STATUS PDU together with an AMD PDU of the same logical channel, and to avoid introducing an extra function to piggyback these PDUs at RLC.

Proposal 4: Piggybacking of STATUS PDUs onto AMD PDUs (or AMD PDU segments) are not supported.

3
Conclusion
The document addressed STATUS PDU formats and STATUS PDU piggybacking onto AMD PDUs, and the following are proposed:

Proposal 1: STATUS PDU should support Acknowledgement super-field and Nack list super-field.

Proposal 2: Acknowledgement super-field should indicate the RLC SN of the last AMD PDU received in-sequence, and should be transmitted when no residual HARQ errors have been detected.

Proposal 3: Nack list super-field should include the list of RLC SNs for all AMD PDUs and AMD PDU segments that are detected to be lost and also Segment Offsets for AMD PDU segments.

Proposal 4: Piggybacking of STATUS PDUs onto AMD PDUs (or AMD PDU segments) are not supported.
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