
3GPP TSG RAN WG2 #59
R2-073555
20th – 24th August 2007
Athens, Greece
Agenda item:

5.1
Source:
NTT DoCoMo, Inc. (Editor)
Title:
Open issue list for Stage 3 E-UTRA RLC version 2
Document for:

Discussion
1
Introduction

Stage 3 completion date for E-UTRA is set at September, 2007 [1]. The latest presented version of the Stage 3 E-UTRA RLC specification [2] has been endorsed over the RAN2 email reflector. 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 during the RAN2#58bis meeting being reflected.
Furthermore, it should be noted that issues listed in section 2 of this document were discussed over a telephone conference hosted on August 9th, and some semi-official decisions have been made which can be referred in the telephone conference minutes [4].

2
Open issues
2.1 RLC PDU based RLC SN or reuse of PDCP SN?
This topic has not been progressed during RAN2#58bis.

At RAN2#56, it was decided to assume a RLC PDU based RLC SN which is independent from the PDCP SN, at least for the design phase.

The following contributions to RAN2#58bis proposed to use (or was based on using) this RLC PDU based RLC SN:

· R2-072406 (Nokia, Nokia Siemens Networks)
· R2-072425, R2-072732 (LG Electronics)
· R2-072465 (Samsung)

· R2-072511 (Texas Instruments)

· R2-072567 (Ericsson)

· R2-072592 (Motorola)

· R2-072641, R2-072653 (Panasonic)

· R2-072690, R2-072691, R2-072692 (Alcatel-Lucent)

· R2-072836 (Fujitsu)

· R2-072717 (NTT DoCoMo)
Furthermore, in case more than one PDCP PDU are concatenated in a RLC PDU, R2-072692 proposes to remove the PDCP SN from the second PDCP PDU onward.

On the other hand, the following contribution to RAN2#58bis proposed to reuse (or was based on reusing) the PDCP SN as the RLC SN:

· R2-072473 (InterDigital)
Also, R2-072406 notes that reuse of PDCP SN at RLC can be considered as an option for small RLC SDU sizes.

As the decision on whether to have RLC PDU based RLC SN or to reuse PDCP SN as the RLC SN influences the RLC PDU header regarding segmentation (the former approach only requires the RLC SN whereas the latter approach requires a RLC SN and Segment Offset), it is thought important to make a decision on this open issue at an early stage.

A somewhat related proposal to remove Although, it

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.

The remaining open issue with regards to byte aligned RLC headers is whether or not to byte align the fixed header part and the extension header part(s) individually, or to byte align the combined fixed header part and extension header part(s).
The following contributions to RAN2#58bis proposed (or were based on) to individually byte align the fixed header part and the extension header part(s):

· R2-072406 (Nokia, Nokia Siemens Networks)
· R2-072465 (Samsung)

· R2-072511 (Texas Instruments)

· R2-072653 (Panasonic)

· R2-072836 (Fujitsu)

On the other hand, the following contribution to RAN2#58bis proposed to byte align the combined fixed header part and extension header part(s):

· R2-072732 (LG Electronics)
Decision should be made with regards which approach to take.
2.4 Establishment of RLC entities

This topic has not been progressed during RAN2#58bis.

It is expected that like Rel-6 RLC, TM/UM RLC entity will be configured as a transmitting TM/UM RLC entity or a receiving TM/UM RLC entity and AM RLC entity consists of a transmitting side and a receiving side, but this needs to be confirmed within RAN WG2.

Decisions should be taken with regards to the above open issues.

2.5 Logical channel mapping to RLC data transfer mode

This topic has not been progressed during RAN2#58bis.

Currently, it is open whether BCCH mapped on DL-SCH is handled by TM or UM data transfer. Furthermore, it is open whether DL CCCH exists. If it exists, it is expected that DL CCCH logical channel will be handled by UM data transfer. Also, the possibility to handle DL/UL DTCH logical channel by TM data transfer has not been completely ruled out yet.
The following contribution to RAN2#58bis proposed to handle BCCH mapped on DL-SCH by UM data transfer:

· R2-072660 (Panasonic, NTT DoCoMo)
The following contribution to RAN2#58bis proposed not to have the possibility to handle DL/UL DTCH by TM data transfer:

· R2-072638 (Panasonic)
Decisions should be taken with regards to the above open issues.

2.6 RLC header fields

This topic has partly progressed during RAN2#58bis. The latest agreements can be seen in section 6 of [2].
The following contributions to RAN2#58bis proposed some RLC header structures:

· R2-072406, R2-072408 (Nokia, Nokia Siemens Networks)
· R2-072465, R2-072466 (Samsung)

· R2-072511 (Texas Instruments)

· R2-072567, R2-072571 (Ericsson)

· R2-072592 (Motorola)

· R2-072653 (Panasonic)

· R2-072690 (Alcatel-Lucent)

· R2-072717 (NTT DoCoMo)

· R2-072732 (LG Electronics)

· R2-072836 (Fujitsu)
The issues identified in the above contributions which are still open are summarized below.
2.6.1 Alignment of AMD PDU and UMD PDU headers

There have been indications to align the AMD PDU and UMD PDU headers, i.e. the UMD PDU header should be equivalent to the AMD PDU header, with fields specific to AM data transfer being ignored for UMD PDU header (e.g. polling). On the other hand, there were also arguments against this in order to save unnecessary overhead for UMD PDUs.

The following contribution to RAN2#58bis proposed to align the AMD PDU and UMD PDU headers:

· R2-072406 (Nokia, Nokia Siemens Networks)
On the other hand, the following contributions to RAN2#58bis argued against aligning the AMD PDU and UMD PDU headers:

· R2-072465 (Samsung)
· R2-072732 (LG Electronics)
Decision should be made on which approach to take.
2.6.2 Polling indication – Poll bit or polling RLC control PDU?
How the transmitting RLC entity indicates a poll for a status report from the receiving RLC entity needs to be addressed for AM data transfer. Two options have been identified so far. One option is to include a Poll bit in the fixed header part of AMD PDU and AMD PDU segment. This option is similar to Rel-6 RLC. Another option is to create a RLC control PDU for polling. The benefit of this option is viable if other elements of the fixed header part exactly add up to a multiple of 8bits (i.e. there is no free space resulting from byte aligning the fixed header part).
The following contributions to RAN2#58bis proposed to include (or were based on including) a Poll bit in the fixed header part of AMD PDU and AMD PDU segment:

· R2-072406 (Nokia, Nokia Siemens Networks)
· R2-072567 (Ericsson)

· R2-072592 (Motorola)

· R2-072653 (Panasonic)

· R2-072717 (NTT DoCoMo)

· R2-072836 (Fujitsu)

Decision should be made on which approach to take.
2.6.3 Indication of PDU type within the header

There have been several documents addressing the need for a “Type” field to indicate the PDU type. Mainly there are two components with regard to this point. One is the need for a “Type” field to indicate whether the PDU is an AMD PDU or an AMD PDU segment. The other is the need for a “Type” field to indicate whether the PDU is a RLC data PDU or a RLC control PDU, similar to the D/C field for Rel-6 RLC.

The following contributions to RAN2#58bis proposed to have (or were based on having) a bit within the fixed header part to indicate whether the PDU is an AMD PDU or an AMD PDU segment:

· R2-072406 (Nokia, Nokia Siemens Networks)
· R2-072511 (Texas Instruments)

· R2-072567 (Ericsson)

· R2-072592 (Motorola)

· R2-072653 (Panasonic)

· R2-072690 (Alcatel-Lucent)

· R2-072836 (Fujitsu)
On the other hand, the following contribution to RAN2#58bis proposed to have a bit within the extension header part to indicate whether the extension header is a framing header (consisting of LI and E) or a resegmentation header (consisting of SO and LSF):

· R2-072465 (Samsung)
The following contributions to RAN2#58bis proposed to have (or were based on having) a D/C bit within the fixed header part:

· R2-072511 (Texas Instruments)

· R2-072592 (Motorola)

· R2-072653 (Panasonic)

· R2-072836 (Fujitsu)
On the other hand, the following contributions to RAN2#58bis proposed not to have a D/C bit within the fixed header part (but instead to carry the RLC control PDUs within MAC control elements or to use a special LI value):

· R2-072405 (Nokia, Nokia Siemens Networks)
· R2-072464 (Samsung)

· R2-072732 (LG Electronics)
The following contribution to RAN2#58bis proposed to have (or was based on having) a bit within the fixed header part to indicate whether the PDU is an AMD PDU or an UMD PDU:

· R2-072836 (Fujitsu)

Decisions should be taken with regards to the above open issues.

2.6.4 Handling of original AMD PDU header at resegmentation

Conceptually, there are three options in handling the original AMD PDU header during resegmentation. The first option is to entirely include the original AMD PDU header (i.e. both the fixed header part with SN, [SI] and E, and the extension header part with LI and E) in the AMD PDU segment payload. The second option is to partly include the original AMD PDU header (i.e. only the extension header part with LI and E) in the AMD PDU segment payload. The third option is to not include the original AMD PDU header in the AMD PDU segment payload at all, but to recalculate and insert LI in the AMD PDU segment header).

The following contributions to RAN2#58bis seemed to propose for the first option:

· R2-072653 (Panasonic)

· R2-072717 (NTT DoCoMo)

The following contribution to RAN2#58bis seemed to propose for the second option:

· R2-072836 (Fujitsu)

The following contributions to RAN2#58bis seemed to propose for the third option:

· R2-072592 (Motorola)

· R2-072732 (LG Electronics)
The following contributions to RAN2#58bis seemed to exclude the first option, but did not state a preference between the second and third options:

· R2-072406 (Nokia, Nokia Siemens Networks)
· R2-072465 (Samsung)

Decision should be made on which approach to take.
2.6.5 LI for the last Data field element
As a baseline, it was agreed during RAN2#58bis that an extension header part of AMD/UMD PDU, which includes a LI and E, will be present in the AMD/UMD PDU header for each Data field element (RLC SDU or RLC SDU segment) concatenated in the AMD/UMD PDU. However, it has been suggested that LI and E for the last concatenated Data field element can be optimised (omitted) as the AMD/UMD PDU size can be known by MAC, and this point was explicitly noted as FFS.
The following contributions to RAN2#58bis suggested optimising the LI and E for the last concatenated Data field element in the AMD/UMD PDU:

· R2-072406 (Nokia, Nokia Siemens Networks)
· R2-072567 (Ericsson)
Decision should be made regarding this FFS point.
2.6.6 Optimised (short) headers
There have been several proposals to defined optimised headers with short SN, LI and/or SO fields.
The following contributions to RAN2#58bis proposed supporting some optimised headers:

· R2-072408 (Nokia, Nokia Siemens Networks)
· R2-072466 (Samsung)
· R2-072511 (Texas Instruments)

· R2-072571 (Ericsson)

· R2-072592 (Motorola)
Decisions should be made on whether or not to support the above optimisations.
2.6.7 LI field size
The basic LI field size and, if it is decided to support, the optimized short LI field size needs to be decided.
The following contributions to RAN2#58bis suggest that 11bits are necessary for the basic LI to support 1500byte IP packets:
· R2-072406 (Nokia, Nokia Siemens Networks)
· R2-072567 (Ericsson)
Decisions should be made on the above open issue.
2.6.8 SN field size

The basic SN field size and, if it is decided to support, the optimized short SN field size needs to be decided.

The following contributions to RAN2#58bis suggest that 8-11bits are necessary for the basic SN sufficient amount of RLC retransmissions without the transmitter window stalling:
· R2-072406 (Nokia, Nokia Siemens Networks)
· R2-072511 (Texas Instruments)

· R2-072567 (Ericsson)

· R2-072592 (Motorola)

· R2-072690 (Alcatel-Lucent)

· R2-072836 (Fujitsu)
Decisions should be made on the above open issue.
2.6.9 SO field size
The SO field size needs to be decided.

The following contributions to RAN2#58bis suggest that SO should be 15bits:

· R2-072511 (Texas Instruments)

· R2-072567 (Ericsson)

· R2-072592 (Motorola)

· R2-072690 (Alcatel-Lucent)

· R2-072836 (Fujitsu)
Decisions should be made on the above open issue.
2.7 Numerologies regarding RLC PDUs

This topic has not been progressed during RAN2#58bis.

Discussion is required for the following issues:

· The granularity of RLC PDU sizes (do we support granularity of one byte?)

· The maximum size of the RLC PDU (do we limit the RLC PDU size to be less than the maximum TB size?)

· The number of RLC PDUs that can be generated in a TTI (should be considered in relation to the maximum RLC PDU size and MIMO code words).

Decisions should be taken with regards to the above open issues.

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. Also, 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 not been progressed during RAN2#58bis.

Whether the transmit window operation needs to be specified has not been discussed yet. In Rel-6 RLC, transmit window operation is specified so as to avoid RLC SN ambiguity at the receiver and at the same time realizing a lossless data transfer. This topic is also related to how the receiver window operation is specified, i.e. whether the receiver window is designed to be lossless (receiving AM entity discards any received AMD PDUs that are not within the receiving window as in Rel-6 RLC) or not (receiving AM entity adjusts the receiving window when receiving AMD PDUs that are not within the window as in MAC-hs reordering window).
Decision should be taken with regards to this open issue.
2.10 Duplicate detection
This topic has not been progressed during RAN2#58bis.

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.

Decision should be taken with regards to this open issue.
2.11 Reordering window operation and PDU loss detection

This topic has not been progressed during RAN2#58bis.

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.
Decisions should be taken with regards to this open issue.
2.12 ARQ related procedures
This topic has not been progressed during RAN2#58bis.

The following needs to be identified:

· Triggers for retransmission other than those listed in [2]
· Triggers for polling other than those listed in [2]

· Triggers for status reporting other than those listed in [2]
· Need for poll prohibit and status prohibit timers
· How to indicate a poll (fixed bit in RLC header or MAC/RLC control PDU)

· STATUS PDU formats

· Transmission method of STATUS PDUs (i.e. support for piggybacking to AMD PDU and/or AMD PDU segment, mapping onto MAC control element, etc.)

Decisions should be taken with regards to the above open issues.

2.13 SDU discard

This topic has not been progressed during RAN2#58bis.

The following needs to be identified:

· Which data transfer modes should support SDU discard?

· Triggers for SDU discard other than those listed in [2]

· Is there a need to signal the occurrence of a SDU discard at the transmitting RLC entity to the peer receiving RLC entity?
Decisions should be taken with regards to the above open issues.

2.14 Reset

This topic has not been progressed during RAN2#58bis.

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

· Actions at reset
Decisions should be taken with regards to the above open issues.

3
Conclusion

This document lists the open issues for Stage 3 E-UTRA RLC specification work.
However, it should be noted that issues listed in section 2 of this document were discussed over a telephone conference hosted on August 9th, and some semi-official decisions have been made which can be referred in the telephone conference minutes [4].
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