TSG-RAN WG2 Meeting #59bis
R2-074212
Shanghai, China, October 6th-12th, 2007

Source: 
Ericsson, LG Electronics Inc.
Title:
Handling of PDCP Status Reports
Agenda Item:
05.01.03.04
Document for:
Discussion and decision
1. Introduction
This paper presents our view on how the PDCP Status Report and u-plane data transmissions shall be handled in the uplink at inter-eNB handover.
2. Discussion

At the RAN2#59 meeting in Athens, it was agreed to define a PDCP status report for inter-eNB handovers ‎[2]. The PDCP Status Report is optional; it indicates what PDCP SDUs were not successfully received before the handover and it is exchanged between the UE and the target eNB.

The PDCP Status Report is a mean to minimize duplicate transmissions of PDCP SDUs over the air interface ‎[2]:

For in-sequence delivery and duplication avoidance, PDCP SN is maintained on a bearer basis and the source eNB informs the target eNB about the next DL PDCP SN to allocate to a packet which does not have a PDCP sequence number yet (either from source eNB or from the Serving Gateway).

The occurrence of duplicates over the air interface in the target eNB can be minimised by means of PDCP SN based reporting at the target eNB. In uplink, the reporting is optionally configured on a bearer basis by the eNB and the UE should first start by transmitting those reports when granted resources in the target eNB. In downlink, the eNB is free to to decide when and for which bearers a report is sent.
During the RAN2#58bis meeting in Orlando, it was agreed that the PDCP SN is applied per SDU ‎[1]; based on this, it was then agreed at the RAN2#59 meeting in Athens to define a PDCP Control PDU to convey the PDCP status report ‎[1] exchanged between PDCP entities in the target cell. 

2.1. Handling of u-plane data transmissions
PDCP Status Reporting can be configured to achieve a lossless handover, by reporting what PDCP SDUs are missing. However, PDCP status reports are expected to be configured mainly for lossless bearers, in which case the status reports are only useful to avoid performing duplicate detection.
Uplink transmissions
When the UE waits for a downlink status report before starting transmission, there is a minimal delay introduced. While this additional delay is not expected to be critical for a lossless bearer, it is still useful to allow the UE to request resources for uplink transmission of u-plane data before it receives the downlink status report. When the PDCP status report is sent by the eNB on the downlink, it should thus be a network implementation issue whether resources are allocated or not, and whether the eNB performs duplicate detection for a bearer.
Proposal 1: Independently of what radio bearer is configured, the UE can request resources for uplink transmission of u-plane data, even before the UE receives a PDCP status report from the target eNB.

Downlink transmissions

For downlink transmissions, i.e. when the PDCP status report is sent by the UE in the uplink, the decision whether the eNB starts transmitting u-plane data for a bearer or wait for the status report is a network implementation issue.   

2.2. Handling of PDCP Status Reports for the uplink
The use of the PDCP status report is an optimization; it allows the sender of u-plane data to eliminate unnecessary retransmissions.

For the downlink, how the PDCP Status Report is handled is an implementation issue for the eNB.

For the uplink, the eNB can configure the bearer so that the UE first sends a status report to the target eNB, i.e. our understanding of the current agreement is that the PDCP status report is prioritized by the UE over other u-plane data on the same bearer. Prioritization of the PDCP status report over other data from other bearers is also possible at handover, as the buffers in the RLC are reset and empty.

Finally, because the PDCP SN is applied per PDCP SDU and because it has been agreed to convey the PDCP status report within a PDCP Control PDU, our view is that it is sufficient to define a D/C bit in the general PDCP PDU format to distinguish between u-plane data and u-plane control information (e.g. Status Reports and header compression feedback). See also our proposal for PDCP PDU formats in contribution ‎[3].
Conclusion 1: No additional mechanism to prioritize PDCP status reports for the uplink is needed; the prioritization of status reports is a resource allocation issue from the eNB perspective.
3. Conclusion
It is proposed that RAN2 discusses the proposal and the conclusion above:
Proposal 1: Independently of what radio bearer is configured, the UE can request resources for uplink transmission of u-plane data, even before the UE receives a PDCP status report from the target eNB.

Conclusion 1: No additional mechanism to prioritize PDCP status reports for the uplink is needed; the prioritization of status reports is a resource allocation issue from the eNB perspective.
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