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Discussion and decision
1
Introduction
This contribution is a revision of R2-1802870 [1], and there are no changes in this paper.
2
Discussion
For video transmission, from upper layer point of view, there may be critical data and other data. According to TR 36.933, one classification of critical data and other data is shown as below:
· Critical data:
I-frames (Intra Coded Picture) of a video sequence and RTCP feedbacks for lost RTP packets

· Other data:
P-frames (Predictive Coded Picture) of a video sequence and maybe other data
Note: in WI eVideo, we ever used the wording “non-critical data”, but some companies concerned that this wording might implicitly mean such data is not critical or not important. So here we try to use the wording “other data” in order to avoid confusion.
In case of uplink congestion, average transmission time of critical data may exceed PDCP discard timer, and then the video streaming may stop. If these critical data are lost frequently, video freezes can be observed since some I-frames are not successfully transmitted because of PDCP discard mechanism and video decoding is stopped, until the missing or next I-frame is retransmitted.

Observation 1: In UE PDCP layer, uplink critical data discard issue may lead to bad user experience.

Currently, when a DRB is established, a discard timer can be configured by RRC message for PDCP parameters for this DRB with values from 50ms, 100ms to infinity. At the reception of a PDCP SDU from the upper layer, the UE shall start the discard timer associated with this PDCP SDU if configured. When the discard timer expires, the UE shall discard the PDCP SDU along with the corresponding PDU. Even if the PDCP PDU has already been submitted to lower layers, indication to lower layers of the discard is initiated. 
Observation 2: Currently, for one DRB, there is a uniform PDCP discard timer and this timer is for all uplink data related to this DRB.
As one possible solution, an additional PDCP discard timer could be considered for uplink critical data.
At RAN2#99 meeting, there was an agreement under the WI further video enhancements:
Agreement


It is left up to UE implementation how the UE AS is aware of UL upper layer critical data within a given DRB of one user.
For one DRB, the UE is configured with two PDCP discard timers and the values could be different. For uplink critical data, large timer is used; for other data, short timer is used. In general, more critical data could be transmitted since there are more scheduling opportunity of critical data. For the additional PDCP discard timer, there may need a new UE capability indication on supporting this feature.
As a summary, the following steps show how the additional PDCP discard timer solution works:

Step 1: UE reports its capability of the additional PDCP discard timer to the network
Step 2: eNB can activate this feature via RRC message, i.e. configures two PDCP discard timer, one is legacy timer and the other one is the new timer with relatively longer value than the former timer
Step 3: In UE PDCP layer, it is UE implementation to differentiate between critical data and other data, and then different timers are assigned to these data due to the following rule:


=> for critical data, the new timer is used



=> for other data, the legacy timer is used

Step 4: For any PDCP discard timer, it follows the legacy rule, i.e. the following text in TS 36.323
5.4
PDCP discard

When the discardTimer expires for a PDCP SDU, or the successful delivery of a PDCP SDU is confirmed by PDCP status report or LWA status report, the UE shall discard the PDCP SDU along with the corresponding PDCP PDU. If the corresponding PDCP PDU has already been submitted to lower layers, the discard is indicated to lower layers.
Due to the additional PDCP discard timer solution, the standard impacts are summarized as below:

- TS 36.300:

stage-2 description on this feature

- TS 36.306:

new UE capability

- TS 36.323:

minor changes due to the additional timer

- TS 36.331:

UE capability reporting and network configuration of this feature
Proposal 1: For one DRB, it is proposed to introduce an additional PDCP discard timer. UE PDCP uses this timer only for uplink critical data and the UE behaviours on this timer follow the existing definitions in TS 36.323.

Proposal 2: For one DRB, if both legacy and additional PDCP discard timer are configured, the legacy timer is used for uplink data other than critical data.

Proposal 3: It is proposed to introduce new UE capability on supporting additional PDCP discard timer.
3
Conclusion
In this paper, in order to give more opportunities for uplink critical data, we provide analysis on use case and solutions. It is proposed:
Proposal 1: For one DRB, it is proposed to introduce an additional PDCP discard timer. UE PDCP uses this timer only for uplink critical data and the UE behaviours on this timer follow the existing definitions in TS 36.323.

Proposal 2: For one DRB, if both legacy and additional PDCP discard timer are configured, the legacy timer is used for uplink data other than critical data (“other data” in short).

Proposal 3: It is proposed to introduce new UE capability on supporting additional PDCP discard timer.
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