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1
Introduction

Stage 3 completion date for E-UTRA is set at September, 2007 [1]. A first version of the Stage 3 E-UTRA RLC specification has been presented in [2]. This document lists the open issues for Stage 3 E-UTRA RLC specification work.
2
Open issues
2.1 RLC PDU based RLC SN or reuse of PDCP SN?
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#58 proposed to use (or was based on using) this RLC PDU based RLC SN:

· R2-071707 (Samsung)

· R2-071731 (Nokia, Nokia Siemens Networks)
· R2-071778, R2-071913 (Panasonic)

· R2-072006 (Motorola)

· R2-072040, R2-072064 (NTT DoCoMo)

· R2-072055 (Fujitsu)

· R2-072087 (LG Electronics)
On the other hand, the following contributions to RAN2#58 proposed to reuse (or was based on reusing) the PDCP SN as the RLC SN:

· R2-071660 (Alcatel-Lucent)

· R2-071837 (Ericsson)

Also, R2-071731 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.

2.2 Further HARQ-ARQ interactions

Currently, the only HARQ-ARQ interaction that is agreed is NACK1, i.e. notification of HARQ delivery failure after maximum number of HARQ retransmissions from transmitting MAC entity to transmitting RLC entity. However, the use of NACK2, i.e. notification of NACK->ACK error from receiving MAC entity to the transmitting MAC/RLC entity, is FFS. The use of NACK2 has impact on RLC, mainly in terms of necessary polling triggers and prohibit timers, as described in R2-071709 (Samsung).

The following contributions to RAN2#58 proposed to support (or were based on supporting) NACK2:

· R2-071709 (Samsung)

· R2-071844 (Ericsson)

· R2-071871 (CATT)

· R2-071984 (Philips)
· R2-072055 (Fujitsu)

· R2-072087 (LG Electronics)
On the other hand, the following contributions to RAN2#58 proposed not to support NACK2:

· R2-071792 (NEC, Nokia, Nokia Siemens Networks)

· R2-071796 (LG Electronics)
As the decision on whether or not to support NACK2 could influence the functions regarding polling and status reporting at RLC, it is thought important to make a decision on this open issue at an early stage.
2.3 Byte aligned headers
The importance of byte aligned headers to increase processing capacity/speed to meet the high data rates for LTE has been advocated in many documents in the past RAN2 meetings. However, it is not clear whether the RLC header itself should be byte aligned or whether the RLC header in combination with other layer 2 headers should be byte aligned.
The following contribution to RAN2#58 proposed to have the PDCP header, RLC header and MAC header byte aligned (I read the proposal as having the header byte aligned at each sub-layer, but is this correct?):

· R2-071705 (LG Electronics, Nokia, Nokia Siemens Networks, Samsung, Texas Instruments)
The following contribution to RAN2#58 proposed to have the PDCP header byte aligned, and the combined RLC + MAC headers byte aligned:

· R2-071624 (InterDigital)
The following contribution to RAN2#58 proposed to have the combined RLC + MAC headers byte aligned, and also suggested to study whether the combined PDCP + RLC + MAC headers could be byte aligned:

· R2-071839 (Ericsson)
In order to start the design for RLC PDU headers, it would be beneficial to make a decision on this open issue at an early stage.

2.4 Establishment of RLC entities

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

Currently, it is open whether BCCH (mapped on D-BCH) logical channel is handled by TM or UM data transfer. Furthermore, it is open whether DL CCCH logical channel 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#58 proposed not to have the possibility to handle DL/UL DTCH logical channel by TM data transfer:

· R2-071778 (Panasonic)
Decisions should be taken with regards to the above open issues.

2.6 RLC header fields

The following contributions to RAN2#58 proposed some RLC header structures:

· R2-071660 (Alcatel-Lucent)

· R2-071707 (Samsung)

· R2-071731 (Nokia, Nokia Siemens Networks)
· R2-071913 (Panasonic)

· R2-072006 (Motorola)

· R2-072055 (Fujitsu)

· R2-072064 (NTT DoCoMo)
Decisions should be taken with regards to RLC headers.

2.7 Numerologies regarding RLC PDUs

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

When an RLC PDU is re-segmented, the handling of the original RLC PDU header needs to be clarified. R2-071731 (Nokia, Nokia Siemens Networks) discusses two alternatives: (1) encapsulating the original RLC PDU header in the RLC PDU segment, and (2) reconfiguring the original RLC PDU header. R2-072064 (NTT DoCoMo) proposes to adopt the encapsulation approach.

Also, how the position of the RLC PDU segments within the original RLC PDU needs to be clarified. R2-071731 (Nokia, Nokia Siemens Networks) discusses two alternatives: (1) Segment Offset approach, and (2) Sub-SN approach. The following contributions to RAN2#58 proposed to use (or was based on using) the Segment Offset approach, and there were no contributions to RAN2#58 which proposed to use (or was based on using) the Sub-SN approach:

· R2-071707 (Samsung)

· R2-071913 (Panasonic)

· R2-072006 (Motorola)

· R2-072055 (Fujitsu)

· R2-072064 (NTT DoCoMo)
Decisions should be taken with regards to the above open issues.
2.9 Transmit window operation for AM data transfer
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.

Decision should be taken with regards to this open issue.
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 BCCH (mapped on D-BCH) transmission reception scheme.

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

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
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

Decisions should be taken with regards to the above 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 [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

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.
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