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Discussion
1.  Introduction
This contribution tries to identified the required types of RLC PDUs in LTE and the required header information for these RLC PDUs.
2. Discussion
2.1 What RLC PDUs are needed for LTE?
Through the work on LTE in RAN WG2, it has been identified that LTE RLC provides AM, UM and TM data transfer. Furthermore, for AM data transfer, it has been decided to support resegementation of RLC PDUs and that RLC status reports will be used to assist the ARQ operation. From these discussions, it is thought to follow that at least the following RLC PDUs need to be specified for LTE:

· Data PDUs

· AMD PDU

· AMD Sub-PDU (for resegmentation of AMD PDU)

· UMD PDU

· TMD PDU

· Control PDUs

· STATUS PDU

In addition, Rel-6 RLC supports the following RLC PDUs:

· Piggybacked STATUS PDU

· Control PDUs

· RESET PDU

· RESET ACK PDU

It is thought to be beneficial to still support the piggybacked STATUS PDU in LTE for radio efficiency. Alternative approaches will be to either restrict transmission of STATUS PDUs to be standalone (STATUS PDU transmission is never accompanied by AMD PDUs) or to multiplex STATUS PDUs with AMD PDUs at the MAC sublayer. However, the former just delays transmission of AMD PDUs and the latter incurs an extra MAC PDU header. It is noted however, that unlike Rel-6 RLC, the use of piggybacked STATUS PDU might have no relation to the padding of AMD PDUs since LTE RLC supports flexible AMD PDU size.
As for the RESET PDU and RESET ACK PDU, we are not sure if they are still needed. It has been agreed in RAN WG2 that there exists an implicit RLC reset during mobility, but the need for an explicit RLC reset procedure has not been addressed yet. In Rel-6 RLC, the reset procedure is initiated when MaxDAT is reached, VT(MRW) equals MaxMRW or a STATUS PDU contains an erroneous SN. However, for LTE we are not sure if the concept of MaxDAT is still needed, if the explicit move receiving window procedure is still needed or if an explicit reset procedure needs to be invoked when a STATUS PDU contains an erroneous.
2.2 What super-fields are needed for LTE STATUS PDUs?
Rel-6 RLC supports the following super-fields for the 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 and List super-fields in LTE.
As for the No More Data super-field, it may be no longer necessary considering that LTE RLC might not perform padding since it supports flexible RLC PDU size.
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 and Relative list super-fields, they may be no longer necessary considering that normally only 1 RLC PDU is transmitted per TTI for LTE and that the residual HARQ error rate would be low.

As for the Move Receiving Window and the Move Receiving Window Acknowledgement super-fields, we are not sure if the explicit move receiving window procedure is still needed for LTE.

2.3 What basic elements are needed for the RLC PDUs for LTE?

AMD PDU

The AMD PDU header should be comprised with a fixed header part and optional extension header parts. The extension header part is required to signal the Length Indicator which will be inserted only at the end of an RLC SDU. The fixed header part should definitely include a RLC SN and an Extension bit to indicate whether or not a LI follows.

Additionally, it is probably beneficial to include a Polling bit in the fixed header part. It may be even beneficial to include an Alignment information, to indicate whether the first and last bytes of the AMD PDU is the first byte of an RLC SDU or the last byte of an RLC SDU respectively, in the fixed header part. Align information would possibly allow RLC SDU reassembly despite residual RLC error occurrences, and can save an LI overhead when the last byte of an RLC SDU is the last byte of the AMD PDU.
AMD Sub-PDU

The simplest way to process the AMD Sub-PDU is probably to not alter the original AMD PDU header during resegmentation, but to map the whole AMD PDU including the AMD PDU header to the AMD Sub-PDU payload. With this approach, it should suffice for the AMD Sub-PDU to only have a fixed header part and have no extension header parts.
The AMD Sub-PDU header should definitely include a RLC SN and a Segment Offset information to indicate the location of the AMD Sub-PDU in the context of the original AMD PDU. The AMD Sub-PDU header should probably also include a Last Segment Indicator to indicate whether or not an AMD Sub-PDU is the last segment of the original AMD PDU.
Additionally, it is probably beneficial to include a Polling bit also in the AMD Sub-PDU header.

UMD PDU

The UMD PDU header should be comprised with a fixed header part and optional extension header parts. The extension header part is required to signal the LI which will be inserted only at the end of an RLC SDU. The fixed header part should definitely include a RLC SN and an Extension bit to indicate whether or not a LI follows.

Additionally, it is probably beneficial to include an Alignment information in the fixed header part. The use of Alignment information can be more useful for UMD PDU compared to AMD PDU considering that residual RLC error rates would be higher for UM data transfer, and that it is most likely that UM data transfer will be applied to services like VoIP in which 1 RLC PDUs will normally convey 1 complete RLC SDU.
TMD

The TMD PDU would need no header.
STATUS PDU – Acknowledgement super-field

The Acknowledgement super-field should only require one RLC SN indicating the SN of the last AMD PDU received in-sequence when no residual HARQ error has been detected by RLC.
STATUS PDU – List super-field

The List super-field should at least include a RLC SN indicating the SN of the AMD PDU that was detected to be lost. Additionally, the List super-field should probably be capable of indicating the Segment Offset of an AMD PDU when an AMD Sub-PDU was detected to be lost.

The capability for the List super-field to indicate negative acknowledgements for multiple AMD (Sub-)PDUs at once may be questionable considering that residual HARQ error which cannot be detected by the transmitting HARQ entity is rare.

3. Conclusion
This contribution tried to identified the required types of RLC PDUs in LTE and the required header information for these RLC PDUs.
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