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1.
Introduction
In the PDCP specification TS36.323v8.3.0, PDCP behaviour for SDU discard timer is specified. That is, the PDCP entity starts a Discard_Timer for a PDCP SDU when it receives the PDCP SDU from upper layer, and the PDCP entity discards the PDCP SDU when the timer expires. 
However, the PDCP specification does not mention about the stopping of the Discard_Timer, which means that the Discard_Timer never stops, but keeps running until expires. We believe that it is not intended behaviour due to the following disadvantages.

-
already correctly transmitted PDCP SDU are uselessly stored in the transmission buffer

-
discard indication is uselessly provided from PDCP to RLC at timer expiry for already correctly transmitted PDCP SDU

Some proposals were already provided at the RAN2#63bis meeting [1], [2] to solve this problem.
2.
Stop of SDU Discard Timer
For DRBs mapped on RLC AM, the transmitting PDCP entity can stop the Discard_Timer when it is confident that the PDCP SDU is successfully delivered to the peer PDCP entity. The confidence can be obtained either by a consecutive RLC acknowledgement or by a PDCP status report. Once the transmitting PDCP entity gets confidence, it can stop the Discard_Timer and discards the PDCP SDU and the corresponding PDCP PDU.

For DRBs mapped on RLC UM, however, the transmitting PDCP entity cannot get the confidence of the successful delivery of the PDCP SDU due to the characteristic of RLC UM. Therefore, the best criterion for stopping the Discard_Timer is when the PDCP SDU is transmitted over the air interface. Considering that there is no significant buffering in PHY or MAC layer, the criterion can be replaced by when RLC delivers the PDCP SDU to MAC layer. In summary, the transmitting PDCP entity can stop the Discard_Timer when the RLC indicates that the PDCP SDU is delivered to lower layer. Likewise for DRBs mapped on RLC AM, the transmitting PDCP entity can discard the PDCP SDU and PDU when the Discard_Timer stops.
3.
Required protocol behaviour
To support stopping of Discard_Timer, the following behaviours are required in PDCP and RLC specification.
3.1 PDCP specification

 Discard_Timer Stop condition

-
For DRBs mapped on RLC AM

-
When the successful delivery of the PDCP SDU is consecutively confirmed by lower layer, or

-
When the successful delivery of the PDCP SDU is confirmed by a PDCP status report /*already in TS36.323*/
-
For DRBs mapped on RLC UM

-
When the transmission of the PDCP SDU is confirmed by lower layer.

PDCP behaviour at Discard_Timer stop
-
Discard the PDCP SDU and the corresponding PDCP PDU /*similar to the behaviour at the timer expiry*/

3.2 RLC specification
When to provide indication from RLC to PDCP

-
For DRBs mapped on RLC AM
-
When positive acknowledgements for all AMD PDUs associated with a transmitted RLC SDU is received /*already in TS25.322*/
-
For DRBs mapped on RLC UM

-
When all UMD PDUs associated with an RLC SDU is delivered to lower layer.

4.
Proposal
To complete the SDU discard timer operation, it is proposed to add the stop condition and related behaviour in the PDCP and RLC specification. The proposed CRs for each specification are available in [3] and [4], respectively.
However, if RAN2 group feels that stop of the discard timer is not necessary, it is proposed that the useless behaviour be removed from PDCP and RLC specification. The yellow highlighted texts in section 3 are deemed useless, because they are related to the stop of the discard timer.
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