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Introduction

It was decide to place the functionality of SDU discard at he PDCP layer, with potential support from RLC as well. The chosen method (timer-based, per SDU) can work well when the arrival rate is constant (e.g. vocoder packets arriving every 20ms). For some traffic types, though,  it may not be clear how to set the discard timer per SDU. For applications with bursty and variable arrival rate and where some frames may carry more information than others or be meaningful only in the context of preceding frames, the method may not work as well. For example, for MPEG traffic, one may want to keep the (large) I-frames and drop the subsequent P-frames or B-frames. And if you drop an I-frame you may also drop all the subsequent P-frames and make room for a new set of frames. 

It is proposed to support a SDU discard based on the instantaneous queue size in addition to the current, timer-based mechanism.
The queue-size based mechanism is complementary to the timer-based, as it is applicable to traffic of different profile. It is very simple, since it can be implemented at the RRC to PDCP SAP, without the involvement and complexities associated with the RLC discard.
PDCP related text is provided, since the functionality can be provided entirely there.
Proposed text for 36.323

4.4
Functions

The Packet Data Convergence Protocol supports the following functions:

-
header compression and decompression of IP data flows using the ROHC protocol, at the transmitting and receiving entity, respectively;

-
transfer of data (user plane or control plane). This function is used for conveyance of data between users of PDCP services;

-
maintenance of PDCP sequence numbers for radio bearers mapped on RLC AM;

-
in-sequence delivery of upper layer PDUs at handover;

-
duplicate elimination of lower layer SDUs at handover for radio bearers mapped on RLC AM;

-
ciphering and deciphering of user plane data and control plane data; 

-
integrity protection and integrity verification of control plane data;

-
timer based and transmitter queue size based discard.

PDCP uses the services provided by the RLC sublayer.

[…]
5.1.2
Reception of a PDCP SDU from upper layers

At reception of a PDCP SDU from upper layers the UE shall:

-
if the queue size based discard function is configured by upper layers for this PDCP entity and the transmission queue size exceeds the level indicated by upper layers, discard this PDCP SDU or one or more already queued for transmission PDCP SDUs;

-
associate the PDCP Sequence Number corresponding to Next_PDCP_TX_SN to this PDCP SDU;
-
if the timer based discard function is configured by upper layers for this PDCP entity start the timer Discard_Timer associated with this PDCP SDU;

-
perform integrity protection of the PDU (if applicable) and ciphering using the COUNT based on the value of the variable TX_HFN and the PDCP Sequence Number associated to this PDCP SDU;
-
increment the variable Next_PDCP_TX_SN by one;

-
if the variable Next_PDCP_TX_SN is larger than Maximum_PDCP_SN:

-
set the variable Next_PDCP_TX_SN to 0;

-
increment the variable TX_HFN by one;

[…]

5.9
Timer based PDCP discard

When the Discard_Timer expires for a PDCP SDU the UE shall discard the PDCP PDU along with the corresponding PDCP SDU. If the corresponding PDCP PDU has already been submitted to lower layers the discard is indicated to lower layers. How the UE handles Discard Timers for SDUs to impact less the performance is FFS.

Editors note:
 Whether lower layers discard the PDCP PDU based on this indication should be specified in RLC.

3 References

TS 36.300 v.8.2.0, E-UTRAN; Overall description; Stage 2 (Release 8)
TS 36.323 v8.0.2, Packet Data Convergence protocol specification (Release 8)
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