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1. Introduction

This document is intended for discussion and decision to 3GPP RAN WG2 about interactions between lossless SRNS relocation and the header compression protocols supported by PDCP in R99 and in R4. The only purpose of sequence numbering in PDCP is the support of lossless SRNS relocation. The paper analyses the issue and proposes wyas forwards.

2. Description of the Problem

According to 3GPP R99 specification [1], for radios bearers that are configured to support SRNS relocation, PDCP shall support PDCP Sequence Numbering. Basically, for those radio bearers, a sequence number is associated to each sent and received PDCP-PDU in both the UTRAN and the UE.

During lossless SRNS relocation, as specified in [1]:

‘For each radio bearer:
-
a value of the UL_Send PDCP sequence number is associated with each sent PDCP-PDU in the UE. The UL_Send PDCP sequence number is set to zero for the first sent PDCP PDU. The UL_Send PDCP sequence number is incremented by one when a PDCP PDU is delivered to RLC;

-
a value of the DL_Send PDCP sequence number is associated with each sent PDCP-PDU in UTRAN. The DL_Send PDCP sequence number is set to zero for the first sent PDCP PDU. The DL_Send PDCP sequence number is incremented by one when a PDCP PDU is delivered to RLC;

-
a value of the UL_Receive PDCP sequence number is associated with each received PDCP-PDU in UTRAN. The UL_Receive PDCP sequence number is set to zero for the first received PDCP PDU. The UL_Receive PDCP sequence number is incremented by one when a PDCP Data PDU is received from RLC or is incremented by one for each discarded RLC SDU, as indicated by the RLC SDU Discard function [5];

-
a value of the DL_Receive PDCP sequence number is associated with each received PDCP-PDU in the UE. The DL_Receive PDCP sequence number is set to zero for the first received PDCP PDU. The DL_Receive PDCP sequence number is incremented by one when a PDCP Data PDU is received from RLC or is incremented by one for each discarded RLC SDU, as indicated by the RLC SDU Discard function [5].’

And:

‘For each radio bearer, the Receive PDCP Sequence Number of the next PDCP SDU expected to be received is transferred from the source to target SRNC. For each radio bearer the source SRNC forwards to the target SRNC the downlink PDCP-SDUs. Source SRNC provides the Send PDCP sequence number of the first PDCP SDU to be forwarded to the target SRNC.

The target SRNC shall send to the UE the next expected UL Receive PDCP Sequence Number. The UE shall send to the target SRNC the DL Receive PDCP Sequence Number of the next expected PDCP SDU. The successfully transmitted PDCP SDUs are thus confirmed.’

This mechanism works fine and avoids duplication only if there is a one to one relation between PDCP PDUs and PDCP SDUs, i.e. as for MAC, no creation of PDCP PDU that contains no SDU, no segmentation, no concatenation.

But in case of a radio bearer using header compression, this requirement is not followed:

· For R99, the only HC protocol defined is RFC 2507 [3]. This protocol can generate CONTEXT_STATE packet sent from the decompressor to the compressor in order to communicate a list of CIDs for which synchronisation has been lost. See ASUSTeK contribution to WG2 #21 [2].
· For R4, RFC 3095 HC protocol (ROHC) [4] has been added to PDCP. As for RFC 2507, ROHC decompressor can generate FEEDBACK packets for the compressor. In addition it can optionally be configured to segment PDCP SDU for occasional packets with larger than what is efficient to accommodate.
Consequently, as it is specified in the current specifications, the losseless SRNS relocation procedure does not work properly for radio bearers using header compression.
3. Potential solutions

The problem appears due to the fact that PDCP entity is numbering PDCP PDUs and that there is not a one to one relation between PDCP PDU and PDCP SDU. The solution should be common for R99 and R4.

Potential solution #1:

PDCP could number SDUs instead of PDUs. This seems to be the straightforward solution. The issue with this proposal is the interaction with the RLC SDU Discard function. For R4, we could consider forbidding segmentation to be performed in RFC 3095 protocol, but the issue of ‘feedback’ packets from the decompressor to the compressor remains for both RFC 2507 and RFC 3095. Indeed, if the RLC happens to discard for example 4 RLC SDUs in which one corresponds to a CONTEXT_STATE packet (or a FEEDBACK packet for RFC 3095), the PDCP entity would have no way to know that it should increment its SDU SN counter by 3 instead of 4. Therefore, if this solution is felt to be relevant, the interaction with the RLC Discard function needs to be studied in detail, and modification of this procedure could be required.

Potential solutions #2:

PDCP could still number PDUs. In the contribution to WG2 #21 R2-011325 from ASUSTeK, 3 possible solutions have been listed, and one of them was proposed for R99. The tree of them needs to be considered in detail together with their applicability to R4 RFC 3095.  In particular, the proposed solution, that consist to ‘replace by a dummy PDCP Pad PDU each PDCP PDU generated from the header compression protocols during lossless SRNS relocation’, puts some constraints to the HC protocol that shall be evaluated and checked, e.g. no segmentation is allowed.
4. CONCLUSION AND Proposal

It is proposed that the presented problem in SRNS relocation with HC protocol is discussed together with the potential solutions. Additionally the discussion should be held whether the solution should be made to R99 or R4. If agreement is reached on a solution, a correcting CR should be proposed for the next meeting WG2 #23.
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