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1
Introduction

The latest endorsed version of the Stage 3 E-UTRA RLC specification is v1.0.0 [1]. An updated version of the specification (v1.0.2) capturing the agreements from RAN2#59bis has been input to this meeting [2] for endorsement. 

This document lists the open issues for Stage 3 E-UTRA RLC specification work. It is noted that this document is presented as an update of [3], with the discussions up to and during the RAN2#59bis meeting being reflected. However, Section 2.6.4 is restructured in order to capture the leftover open issues more efficiently.
2
Open issues
2.1 RLC PDU based RLC SN or reuse of PDCP SN?
This topic is closed. It was decided to adopt RLC PDU based RLC SN (as opposed reusing PDCP SN at RLC) during RAN2#59 as a baseline. However, the possibility to optimize for specific cases is still open. The issue regarding optimizations is now captured in section 2.6.10.
2.2 Further HARQ-ARQ interactions

This topic is closed. It was decided not to adopt NACK2 (notification of NACK->ACK error from receiving MAC entity to transmitting MAC/RLC entity) during RAN2#58bis.

2.3 Byte aligned headers
This topic has partly progressed during RAN2#58bis. Specifically, it was decided to byte align RLC headers individually of MAC/PDCP headers.
This topic has further progressed during RAN2#59. Specifically, it was decided to byte align the fixed header part irrespective of the existence of the extension header part. Furthermore, it was decided not to byte align each occurrence of a framing header (i.e. a set of LI + E) within the extension header part. I.e., when the resegmentation header (i.e. SO + LSF) is not present, byte alignment only needs to be satisfied for the total occurrences of the framing header.
This topic has further progressed during RAN2#59bis. Specifically, it was semi-officially decided during the telephone conference held on September 19th and officially approved during RAN2#59bis to have a 16bit SO+LSF (which makes it automatically byte aligned by itself.

Hence, this topic is closed at least for AMD PDU and AMD PDU segment.
Decision should be taken whether the same approach is to be taken for UMD PDU or not.
2.4 Establishment of RLC entities

This topic is closed. It was semi-officially decided during the telephone conference held on August 9th and officially approved during RAN2#59 to configure RLC entities for LTE as in Rel-6 RLC (i.e. TM/UM RLC entity is configured as a transmitting or receiving TM/UM RLC entity, and AM RLC entity consists of a transmitting and a receiving side), provided that this decision does not impose any undesired restrictions in the future.
2.5 Logical channel mapping to RLC data transfer mode

This topic has partly progressed during RAN2#59. Specifically, it was semi-officially decided during the telephone conference held on August 9th and officially approved during RAN2#59 to not handle DL/UL DTCH by TM data transfer.
This topic has partly progressed during RAN2#59bis. Specifically, it was decided that DL CCCH exists, and so it has been assumed that RLC UM will also handle DL CCCH.
The only remaining open issue with regards to this topic is whether BCCH mapped on DL-SCH is handled by TM or UM data transfer.
Decisions should be taken with regards to the above open issues.

2.6 RLC header fields

This topic has further progressed during RAN2#59bis. Specifically, during RAN2#59bis, the header fields and their baseline sizes were finalized for AMD PDU and AMD PDU segment as captured in [2] and a decision was taken to support an UMD PDU with a 1byte fixed header part.

2.6.1 AMD PDU / AMD PDU segment

1) The position of D/C, RF, P, [SI] and E fields within the AMD PDU / AMD PDU segment header needs to be decided (the position of other fields has already been agreed as captured in [2]).
2) The support for optimised LI/SN length for AMD PDU / AMD PDU segment is still open.
2.6.2 UMD PDU
1) The header fields and their sizes for the UMD PDU is still open in general.

2) It is FFS whether an UMD PDU with a 2byte fixed header part will be supported.

2.6.3 Header for RLC control PDU

1) The header fields and their sizes for the RLC control PDU is still open in general.

2.7 Numerologies regarding RLC PDUs

This topic is closed. The following were semi-officially decided during the telephone conference held on August 9th and officially approved during RAN2#59 that the baseline LI field size is 11bits:

· The granularity of RLC PDU sizes is 1 byte

· The maximum RLC PDU size is only bounded by the maximum TB size (there are no other bounds)

· The number of RLC PDUs that can be generated in a TTI will not be explicitly stated in the specification
2.8 Handling at re-segmentation

This topic has partly progressed during RAN2#58bis. Specifically, it was decided to use SO (as opposed to Sub-SN) in order to indicate the position of the AMD PDU segment within the original AMD PDU. The other issue of how to handle the original AMD PDU header at resegmentation is now captured in section 2.6.4.
2.9 Transmit window operation for AM data transfer
This topic has partly progressed during RAN2#59. Specifically, it was decided that the peer receiving RLC entity discards received AMD PDUs which fall outside of the receiver window.
This topic progressed further during RAN2#59bis. Specifically, it was decided that the AM transmit window similar to Rel-6 will be defined in which the transmit window advances with ACKs received for the AMD PDU with SN corresponding to VT(A).
The following needs to be identified:

· The need for other mechanisms to advance the transmit window (e.g. timer expiry)

· Details of the window configuration (e.g. window size configuration)
Discussion and decisions are needed with regards to these open issues.

2.10 Duplicate detection
Whether or not duplicate detection needs to be performed at the receiving UM RLC entity needs to be discussed. It seems that this depends on the transmission scheme for BCCH mapped on DL-SCH.

The following contribution to RAN2#59 suggests adopting duplicate detection at receiving UM RLC entity in order to handle duplicate transmissions due to ACK->NACK errors:

· R2-073478 (Qualcomm)

Discussion and decision are needed with regards to this open issue.

2.11 Reordering window operation and PDU loss detection

This topic has partly progressed during RAN2#59. Specifically, it was decided that the receiving RLC entity discards received AMD PDUs which fall outside of the receiver window.

For LTE, the receiving MAC entity does not perform reordering of out of sequence MAC PDUs that is caused by HARQ. Therefore, a mechanism to detect loss of RLC PDUs by the receiving UM/AM RLC entities need to be defined considering for this. Proposals to use a reordering timer when a SN gap has been detected at the receiving RLC entity have been made in the past RAN2 meetings. An appropriate reordering window operation needs to be defined according to the decisions.
The following contributions to RAN2#59 were related to this topic:
· R2-073898 (Nokia Corporation, Nokia Siemens Networks)

· R2-074404 (Motorola)

· R2-074104 (ASUSTeK)

· R2-074373 (Qualcomm Europe)
Discussion and decision are needed with regards to this open issue.
2.12 ARQ related procedures
This topic has largely progressed during RAN2#59bis. Specifically, the following decisions were made:

· The following polling triggers will be supported

· Transmission of last PDU in buffer

· Poll retransmit timer

· Either PDU counter or Window based (window based might include buffer size based trigger)

· The following polling triggers will be supported

· Indication from upper layers

· Polling from peer entity (status report triggering only after PDU containing poll is HARQ reordered)

· Detection of AMD PDU / AMD PDU segment loss (detection performed after HARQ reordering)

· Poll prohibit function will not be supported

· STATUS prohibit function will be supported (exact mechanism is FFS)

· STATUS PDU retransmission timer will not be supported

· There will be only 1 status report format containing both on ACK and a list of NACKs

The following needs to be identified:

· The need for STATUS PDU piggybacking

· Status prohibit mechanism

· The need for retransmission prohibit timer
· The detailed STATUS PDU format 
· Which poll trigger to choose: PDU counter or Window based

· Should Window based poll trigger should include buffer size base trigger
· The need for other status report triggers than those listed above (e.g. periodical status report)
Discussion and decisions are needed with regards to these open issues.

2.13 SDU discard

The following needs to be identified:

· Which data transfer modes should support SDU discard?

· Triggers for SDU discard other than those listed in [1]

· Is there a need to signal the occurrence of a SDU discard at the transmitting RLC entity to the peer receiving RLC entity? If so what should be signalled (e.g. MRW, RESET)
The following contributions to RAN2#59 were related to this topic:
· R2-073897 (Nokia Corporation, Nokia Siemens Networks)
· R2-074073 (Ericsson)
· R2-074119 (Mitsubishi)

· R2-074178 (NTT DoCoMo)

· R2-074242 (LG Electronics)
· R2-074271 (Samsung)

Discussion and decision are needed with regards to these open issues.

2.14 Reset

The following needs to be identified:

· Which data transfer modes should support Reset?

· Is there a need for an explicit reset procedure for AM RLC entity as in Rel-6 with the use of RESET PDUs and RESET ACK PDUs or is just reset by RRC signalling (as in re-establishment) enough?
· Actions at reset
The following contribution to RAN2#59bis was related to this topic:
· R2-073899 (Nokia Corporation, Nokia Siemens Networks)

· R2-074074 (Ericsson)

· R2-074272 (Samsung)
Discussion and decision are needed with regards to these open issues.

3
Conclusion

This document lists the open issues for Stage 3 E-UTRA RLC specification work.
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