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1. Introduction

In the meeting RAN3#5bis under the agenda point “7.2.2
HO schemes – User Plane “ several contributions have been discussed. The conclusions reached during this discussion have been captured by the following summary in the chairman’s minutes:

“

? sequence numbering on S1 / X2 needed in addition to PDCP sequ. numbering

   -> if needed, PDCP# could be made “visible” on S1/X2

? re-ordering required on RNL ?

   -> it is assumed that peer entities in UE and aGW perform reordering, no action required in eNodeB

? forwarding SDUs/PDUs ?

   -> RAN2 to take decision

   -> forwarding of PDUs/segmentation info likely to be required for low bandwidth services; 

   -> reflected in forwarded UE context.

? additional needs to support lossless

   -> no need for recovery of TNL errors

”
This document makes a text proposal to capture the conclusions in the RAN3 internal TR R3.018 as presented in 2.
2. Text Proposal for R3.018

6.9

Support of In-Sequence Delivery

Editors Note:

Only initial discussions have taken place on this subject, and in particular clarification on any requirements for in-sequence delivery is required e.g. provided either between UE-AGW/Central Node or UE-NB.

6.9.1

Introduction

Some applications might need an End-to-End Service, which puts the requirement In-Sequence Delivery on the SAE Bearer Service. Also the protocols involved in the provision of the SAE Bearer Service might require In-Sequence Delivery from the underlying layers providing the SAE Radio Bearer Service or SAE Access Bearer Service. Examples are the header compression or ciphering protocols. 

The mechanisms used for lossless/seamless intra-LTE handover, like packet forwarding, or certain transport networks might cause that the order of data units related to user data streams might be changed during transfer between the end points of the service. To allow for In-Sequence Delivery a reordering of the data units has to be performed. Typically reordering can be performed by applying a sequence numbering of the data units transferred between the respective end points.
6.9.2

Discussion

The support of in-sequence delivery on S1/X2 interface i.e. between eNodeB and aGW is ffs. If in-sequence delivery is required then a sequence numbering scheme for reordering must be defined. The sequence numbering scheme can be based on a sequence numbering applied for the protocols involved in the SAE Bearer Service Provision like the PDCP protocol for Header Compression, if it is accepted that layers below PDCP make use of its numbering. Otherwise a sequence numbering has to be introduced in the protocol providing the SAE Access Bearer Service i.e. in the Frame Protocol. 

If in-sequence delivery is required for the SAE Bearer Service any reordering of packets exchanged between aGW and UE will be done without any eNodeB involvement. Such a reordering would be based on the PDCP sequence numbering.

Data forwarding has been agreed as the only mechanism for intra-LTE Access mobility. This forwarding can be based on the Outer ARQ SDUs (Service Data Units) or PDUs (Protocol Data Units) depending on decision by RAN2. Forwarding on PDU level would allow to optimise the use of the radio resource and is considered to be especially beneficial for air interface configuration with small transmission bandwidth. The UE context to be transferred during relocation depends on the selected level. Depending on the forwarding level SDUs or SDU/PDUs and associated sequence numbers have to be forwarded to avoid duplicated transmission on the air interface. The associated sequence numbers would also allow to provide an in-sequence delivery on SAE Radio Bearer Service level.
It is considered not necessary to provide additional mechanisms to cope with TNL errors like loss of  data on the S1 or X2 interface.
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