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1
Introduction

Stage 3 E-UTRA RLC telephone conference was held on August 9th, 2007. The following companies participated:

 Alcatel Lucent, ASUSTeK, CATT, Ericsson, Fujitsu, Huawei, Infineon, InterDigital, LG Electronics, Motorola, NEC, Nokia, Nokia Siemens Networks, Nortel, NTT DoCoMo, NXP Semiconductors, Panasonic, Philips, Qualcomm, Samsung, Sunplus mMobile, Texas Instruments, ZTE.
An open issue document was distributed on the RAN2 email reflector prior to the telephone conference (the same open issue document is submitted to this meeting [1]), and the telephone conference treated each of the issues listed in the document in order. Minutes of the telephone conference is provided in section 2 of this document. The section numbering in this document is aligned with that of the open issue document.
2
Minutes of the telephone conference
2.1 RLC PDU based RLC SN or reuse of PDCP SN?
A document from Motorola (distributed over the RAN2 reflector on August 8th/9th depending on time zone) was presented on this topic. The document focused on protocol/implementation complexity and overhead aspects. It was stated that overhead is less of an issue (difference is not so big between RLC PDU based RLC SN and reuse of PDCP SN, and how to interpret the difference would depend on the perspective one takes), and that decision should be based on the protocol/implementation complexity. The document concluded that reuse of PDCP SN should be adopted as this approach makes things simpler overall.

InterDigital agreed with Motorola that the decision between the two approaches should be based on complexity, and also favoured for the reuse of PDCP SN.

Samsung disagreed on the point that decision should only be based on complexity. Samsung pointed out that the reuse of PDCP SN may incur overhead to an unacceptable level when a SDU is segmented many times (e.g. for UL and when UE is at edge of a cell). Samsung also pointed out that RLC PDU based RLC SN is not so complex.

LG Electronics agreed with Samsung that complexity is not an issue for the RLC PDU based RLC SN.

Alcatel Lucent stated that they propose for a third approach in which RLC PDU based RLC SN is used, but when multiple PDCP PDUs are concatenated in a RLC PDU, then the PDCP SN for the second PDCP PDU onwards are to be removed. This was noted as an optimisation of the RLC PDU based RLC SN approach.

Ericsson commented that there are no new issues raised in the Motorola document. Furthermore, Ericsson suggested to postponing the decision to RAN2#59 as it would be impractical to take decision in the telephone conference.
Adopted working assumption: None
Suggested way forward: It was suggested that companies should be ready to take a decision in RAN2#59 as there seemed to be no new issues regarding this issue (i.e. all discussion points have been identified). Furthermore, it was suggested to decide on this issue in the early stage of RAN2#59, as this decision affects many of the other open issues for E-UTRA RLC.
2.2 Further HARQ-ARQ interactions

This issue was skipped as it has been closed already in RAN2#58bis.
2.3 Byte aligned headers
LG Electronics stated that the whole header should be byte aligned (as opposed to byte aligning each of the header (fixed/extension) parts, e.g. if there are multiple sets of LI+E in the RLC PDU header, the combined sets should be byte aligned, not the individual set of LI+E).

Ericsson stated that they share the view of LG Electronics, but suggested to take a decision after the exact contents (the fields and their number of bits) of the header parts are known.

Motorola and Samsung stated the same idea as with the suggestion from Ericsson.

Adopted working assumption: None

Suggested way forward: It was suggested to first decide on the contents (the field and their number of bits) of the header (both fixed part and extension part) in RAN2#59, and then to take a decision on this issue.
2.4 Establishment of RLC entities

Rapporteur asked if it was okay to adopt the same modelling as in Rel-6 RLC (TM/UM RLC entity is configured as a transmitting TM/UM RLC entity or a receiving TM/UM RLC entity; AM RLC entity consists of a transmitting side and a receiving side).

Motorola commented that this should however not restrict any solutions for issues that may be identified in the future.

Adopted working assumption: The same modelling as in Rel-6 RLC (TM/UM RLC entity is configured as a transmitting TM/UM RLC entity or a receiving TM/UM RLC entity, AM RLC entity consists of a transmitting side and a receiving side) is adopted for LTE, under the condition that this should not restrict any solutions for issues that may be identified in the future.

2.5 Logical channel mapping to RLC data transfer mode

Rapporteur asked if the decision on whether to handle BCCH mapped DL-SCH by UM or TM data transfer should be addressed in this telco or if it should be addressed in the system information discussion.

LG Electronics commented that the decision should be taken in the system information discussion.

Rapporteur asked if it TM data transfer handling of DTCH is needed.

Panasonic stated that TM data transfer handling of DTCH should not be specified.

LG Electronics agreed to the statement from Panasonic.

Adopted working assumption: TM data transfer handling of DTCH will not be supported.

Suggested way forward: Whether to handle BCCH mapped on DL-SCH by UM or TM data transfer should be decided in the system information discussion.
2.6 RLC header fields

2.6.1 Alignment of AMD PDU and UMD PDU headers

Samsung stated that UMD PDU formats and AMD PDU format structure should be independent from each other.

LG Electronics and Alcatel Lucent supported the statement from Samsung.

Nokia commented that the required fields for UMD PDU and AMD PDU will probably not be so different in the end, and in this case, processing will be easier if UMD PDU and AMD PDU header structures are aligned. Nokia suggested that the required contents (the fields and their number of bits) of the headers should be clarified first.

Adopted working assumption: None

Suggested way forward: It was suggested to first decide on the contents (the field and their number of bits) of the UMD PDU and AMD PDU headers in RAN2#59, and then to take a decision on this issue.
2.6.2 Polling indication – Poll bit or polling RLC control PDU?
Samsung indicated that they will have a contribution in the Athens meeting on this issue. Samsung further stated that the issue is overhead, i.e. if a poll bit in the header comes for free as a result of byte alignment, a poll bit in the AMD PDU header can be adopted, but otherwise a RLC control PDU is better.
Alcatel Lucent stated that if there is enough space in the header due to byte alignment, then there is no cost in having a poll bit in the AMD PDU header.

Adopted working assumption: None

Suggested way forward: It was suggested to first decide on the contents (the field and their number of bits) of the fixed part of the AMD PDU header in RAN2#59, and then to take a decision on this issue.
2.6.3 Indication of PDU type within the header

Motorola commented that the need for a Type field to indicate whether it is an AMD PDU or an AMD PDU segment depends on whether or not PDCP SN is reused at RLC.
NTT DoCoMo commented that there is a need to indicated whether a SO field exists in the header either way (RLC PDU based RLC SN or reuse of PDCP SN).

Alcatel Lucent asked if reuse of PDCP SN is adopted, would the Stage 2 agreement on performing resegmentation on PDU is reopened.

Rapporteur commented that in general it is questionable if any Stage 2 agreements regarding this area will still be valid if it is decided to support reuse of PDCP SN, as Stage 2 was based on having RLC PDU based RLC SN.

Rapporteur suggested to postpone this issue as it did not seem to be clear whether the need of a Type field depends on the decision between having RLC PDU based RLC SN or reuse of PDCP SN.

Motorola asked why a D/C field would not be needed (Motorola thinks it is needed).

Alcatel Lucent responded that RLC control PDU may be carried as MAC control PDU, and that it again depends on whether or not there will be a free bit for the D/C field in the AMD PDU header after byte alignment (i.e. if there is a free bit, D/C field should be supported, and if not, RLC control PDU should be indicated in the MAC header.

Samsung agreed to the comment made by Alcatel Lucent.

Nokia clarified their current thinking that mapping RLC control PDU as a MAC control PDU is no longer attractive as it was decided to use a special value for the LCID to indicate the existence of MAC control PDU during RAN2#58bis (as opposed to their previous proposal to use a D/C field in the MAC header and to map RLC control PDU as a MAC control PDU).

LG Electronics stated that another way to indicate the existence of a RLC control PDU is to use a special value of the LI field (which is their proposal).

Samsung commented that they think the proposal from LG Electronics is also another possibility.

Rapporteur commented that currently the fixed part of the AMD PDU header consists of a 2bit SI, 1bit E and an undecided bit SN, and in order to see if there are free bits (for resegmentation indicator, poll bit and a D/C field) due to byte alignment, the required number of bits for the SN needs to be decided.

Adopted working assumption: None

Suggested way forward: It was suggested to first decide on the required number of bits for the SN field in a AMD PDU in RAN2#59, and then to decide whether or not a resegmentation flag, poll bit and/or a D/C field should be included in the fixed part of the AMD PDU header. Furthermore, it was noted that the need for a resegmentation flag may depend on the decision on whether to have a RLC PDU based SN or to reuse PDCP SN.
2.6.4 Handling of original AMD PDU header at resegmentation

Rapporteur asked if this issue also depends on whether to have a RLC PDU based SN or to reuse PDCP SN.

Motorola commented that it depends on the SN issue.

Rapporteur suggested to postpone this discussion until the decision on SN has been made, but encouraged companies to read the document from Alcatel-Lucent (distributed over the RAN2 reflector on August 9th) and to be ready to take a decision in the Athens meeting on this issue in case it is decided to have a RLC PDU based SN.

Adopted working assumption: None

Suggested way forward: It was suggested for companies to be ready to take a decision on this issue in RAN2#59 in case it is decided to adopt a RLC PDU based RLC SN.
2.6.5 LI for the last Data field element
Samsung suggested supporting this optimisation in not having a LI for the last concatenated Data field element in a RLC PDU.

LG Electronics and Panasonic asked if this also applies to the case when a control PDU is piggybacked.

Rapporteur suggested agreeing on not having a LI for the last concatenated block in a RLC PDU, and that this last concatenated block can be either a Data field element or a piggybacked control PDU.

Ericsson questioned why piggybacking is needed for LTE.

Rapporteur clarified that control PDU piggybacking has not been agreed yet in LTE, but it is good to agree on this LI optimisation keeping in mind what happens if it is decided to support piggybacked control PDUs.

Adopted working assumption: LI is not required for the last concatenated block in the RLC PDU. This last concatenated block can be a Data field element, and in the case piggybacked control PDUs are agree, it can be the piggybacked control PDU.

Suggested way forward: It was suggested that the need for control PDU piggybacking should be discussed in RAN2#59.

2.6.6 Optimised (short) headers
Rapporteur asked if there were any objections in supporting optimised (short) header fields that has been proposed in past contributions (e.g. short LI, short SN, short SO), but no comments were made.

Rapporteur asked if companies supporting optimised (short) headers have any urgent comments to be made in the telephone conference, but not comments were made.

Adopted working assumption: None

Suggested way forward: It was suggested to discuss this issue during RAN2#59 based on contributions.
2.6.7 LI field size
Rapporteur asked if the group can agree on the (basic) LI field length being 11bits, and no objections were made.

Adopted working assumption: LI is 11bits.

Suggested way forward: This issue is closed (optimised size LI field is still open as in section 2.6.6).
2.6.8 SN field size

Rapporteur proposed not to discuss this issue during the telephone conference as most of the past contributions showed a range for the number of bits required for the SN, and it was thought not possible to reach an agreement.
Adopted working assumption: None

Suggested way forward: It was suggested to discuss this issue during RAN2#59 based on contributions, and to take decision.
2.6.9 SO field size
Rapporteur asked if the group can agree on a 15bit SO.

Samsung proposed to agree that the SO is at least 14bits.

Ericsson and NTT DoCoMo commented that in order to cover the maximum TB size case, 15bits are needed for SO (if RLC PDU based RLC SN is agreed).

Samsung commented that for the first Release of LTE, the maximum data rate case does not have to be considered.

Motorola commented that the SO field length depends on whether RLC PDU based RLC SN is adopted or PDCP SN reuse is adopted.

Adopted working assumption: None

Suggested way forward: It was suggested to address this issue after the decision on whether to have RLC PDU based RLC SN or to reuse PDCP SN is made.
2.7 Numerologies regarding RLC PDUs

Rapporteur asked if the group was okay with having RLC PDU granularity of 1 byte.

Samsung confirmed and there were no objections.

Rapporteur asked if the group was okay with the only limit on RLC PDU size being the maximum supported TB size (i.e. only 1 new RLC data PDU can be generated per logical channel in a TTI per MIMO codeword).

Samsung confirmed and there were no objections.

Rapporteur asked if the group for comments on the number of RLC PDUs that can be generated in a TTI.

Alcatel Lucent commented that it might not be necessary to specify this in the standard.

Rapporteur asked the group if it was okay not to standardize the number of RLC PDUs that can be generated in a TTI and no objections were made.

Adopted working assumption: RLC PDU granularity of 1 byte will be supported. The maximum RLC PDU size is the maximum TB size (there are no other limits). The E-UTRA RLC specification will not have texts regarding the number of RLC PDUs that can be generated in a TTI.

Suggested way forward: This issue is closed.
2.8 Handling at re-segmentation

This issue moved to section 2.6.4.

2.9 Transmit window operation for AM data transfer
This issue was not discussed in the telephone conference.

Adopted working assumption: None

Suggested way forward: It was suggested to discuss this issue during RAN2#59 based on contributions.
2.10 Duplicate detection
This issue was moved to section 2.6.4.

Adopted working assumption: None

Suggested way forward: It was suggested to discuss this issue during RAN2#59 based on contributions.
2.11 Reordering window operation and PDU loss detection

This issue was moved to section 2.6.4.

Adopted working assumption: None

Suggested way forward: It was suggested to discuss this issue during RAN2#59 based on contributions.
2.12 ARQ related procedures
This issue was moved to section 2.6.4.

Adopted working assumption: None

Suggested way forward: It was suggested to discuss this issue during RAN2#59 based on contributions.
2.13 SDU discard

This issue was moved to section 2.6.4.

Adopted working assumption: None

Suggested way forward: It was suggested to discuss this issue during RAN2#59 based on contributions.
2.14 Reset

This issue was moved to section 2.6.4.

Adopted working assumption: None

Suggested way forward: It was suggested to discuss this issue during RAN2#59 based on contributions.
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