3GPP TSG-RAN WG2 Meeting #87
(
R2-143732
Dresden, Germany, August 18 – August 22, 2014

Agenda item:

7.1.4.1
Source:
LG Electronics Inc.
Title: 
Split Bearer Reconfiguration to MCG Bearer
Document for:
Discussion and Decision
1.
Introduction
At the RAN2#86 meeting, RAN2 agreed that the PDCP PDU reordering continues for a short while even after the Split bearer is reconfigured to MCG bearer. To discuss until which point in time the PDCP PDU reordering continues, RAN2 setup an e-mail discussion, “[86#31][LTE/DC] PDCP reordering after Split bearer reconfiguration towards MCG bearer”. 
During the e-mail discussion, some companies think that the reconfiguration procedure can be involved with MeNB handover, and thus the PDCP PDU reordering should be considered together with PDCP re-establishment (with Security Key change and Header Compression reset).
In this document, we explain why the PDCP PDU reordering is isolated from the PDCP re-establishment.
2.
Discussion
The Split bearer may be reconfigured to the MCG bearer when:

1) Bearer type change



-
e.g. due to the amount of data to be transmitted is reduced or SeNB’s radio condition becomes worse



-
PDCP, MCG-RLC, and MAC are not impacted

-
no security key change and no header compression reset


2) MeNB handover



-
PDCP, and MCG-RLC are re-established, and MAC is reset


-
security key change and header compression reset

The reason for RAN2 decided to keep the PDCP PDU reordering after Split bearer release is that RAN2 didn’t want to re-establish the MCG-RLC during the bearer type change, and therefore the PDCP should be able to reorder the PDCP PDUs received due to SCG-RLC release and received from normal operation of MCG-RLC until all the PDCP PDUs become received by the MCG-RLC.
However, for MeNB handover case, there is no reason to have “Temporary Reordering” state because the MCG-RLC is also re-established and the MAC is reset. That is, there are no PDCP PDUs transmitted during the handover, and the PDCP is required to take care only of the PDCP PDUs flushed from the MCG-RLC and SCG-RLC. It means that at MeNB handover PDCP can disable Split bearer operation and change to legacy PDCP operation immediately, as already explained in [1].
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Figure 1. PDCP/RLC behavior at Split bearer reconfiguration to MCG bearer with MeNB handover
Figure 1 shows a graphical presentation of Split bearer reconfiguration procedure at MeNB handover. The details of each phase are provided below. Note that all the four phases are performed in a flash. 
Phase 1: Before handover
Before handover, the MeNB transmits PDCP PDUs 1~5 and the SeNB transmits PDCP PDUs 6~10 to the UE, but the PDUs 3, 4, 8, 9 are not successfully transmitted yet. The PDUs 1, 2 are in-sequence, and thus they are delivered to upper layer after processed by MCG-RLC and PDCP. The PDU 6 is in-sequence from SCG-RLC point of view, but it is out-of-sequence from PDCP point of view, and thus stored in the PDCP PDU buffer. The PDU 5 is out-of-sequence from MCG-RLC point of view, and stored in the MCG-RLC. The PDUs 7, 10 are out-of-sequence from SCG-RLC point of view, and stored in the SCG-RLC. The MeNB handover occurs, i.e. the UE receives RRCConnectionReconfiguration message with MobilityControlInfo, at this point of time.
Phase 2: RLC release/re-establish
Upon reception of RRCConnectionReconfiguration message with MobilityControlInfo, the UE RRC first re-establishes or releases RLC entities. The RLC re-establish or release procedure delivers out-of-sequence PDCP PDUs to the PDCP. The PDCP stores the PDCP PDUs received due to RLC re-establish or release in the PDU buffer to reorder them. In the meanwhile, there is no PDU transmission from the eNBs.
Phase 3: PDCP operation mode change to legacy
After reordering the PDCP PDUs received due to RLC re-establish or release, the PDCP disables PDU reordering and makes transition to the legacy PDCP operation mode. The reordered PDUs 5, 6, 7, 10 are stored in the SDU buffer after deciphering and header decompression. The PDCP may send PDCP Status Report to the MeNB to indicate the missing PDUs.
Phase 4: Security Key change and Header Compression reset
The PDCP applies new Security Key and resets Header Compression Context. Now the PDCP is ready for receiving new PDCP PDUs with new Security Key and new Header Compression Context transmitted from the MeNB .
3.
Proposal
As explained in section 2, there is no case that PDCP PDU reordering buffer stores PDUs with different Security Keys and different Header Compression. For bearer type change case, the Security Key and Header Compression are not changed. For MeNB handover case, the Security Key and Header Compression are changed only after PDCP operation mode is changed to legacy procedure. Therefore, the “Temporary Reordering”, i.e. keep PDCP PDU reordering after Split bearer release, should be considered only for Bearer Type change case without involving Security Key change and Header Compression reset.
Proposal 1: Temporary reordering is considered only for Bearer Type change case without involving Security Key change and Header Compression reset.

Proposal 2: At MeNB handover, the PDCP disables PDCP PDU reordering immediately and applies legacy PDCP re-establishment procedure.
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