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1.
Text Proposal 
1.1
Identified problem of existing video
In case of UL congestion the problem of PDCP discard of critical data in UL for conversational video call (real-time streaming) may occur due to following reasons.
Unlike VoLTE speech decoder, the video decoder is less robust against packet loss. The quality of the decoded frames (or picture) depends on the preceding frames. 
· I-frame (Intra Coded Picture): An I-frame is the key frame for a whole video sequence. If an I-frame is lost or partially lost, the full video sequence is lost until a new I-frame is received. It is perceived by the end-user as a video freeze of typically a few seconds.
· P-frame (Predictive Coded Picture): The P-frame is the compressed frame attached to the I-frame. If a P-frame is fully lost, the prediction chain is broken and the video sequence is frozen until a new I-frame is received. But if a P-frame is partially received, it can be attempted to be decoded and the next frames as well.
Furthermore, unlike VoLTE, the video bitrate is not constant and the size of video frames (after H.264 encoding) may vary significantly. Therefore, in case the UL radio conditions are not good or when the eNB scheduler allocates small grants for video transmission (e.g. in case the cell is highly loaded), the transmission time of I-frame is significantly longer than the average transmission time of the other P-frames.
In the protocol stack the I-/P-frames are mapped to RTP packets which are then mapped to IP packets and PDCP SDUs. In PDCP, due to the configured PDCP discard timer, the life time of RTP packets is bounded and in UL channel congestion case, some RTP packets may be discarded when they cannot be transmitted successfully before PDCP discard timer expiry. The I-frames are the ones with the highest probability of packet discard since they are the longest frames. 

Data of I-frames are the most critical data of the video bearer for the perceived video quality at the receiving side. The, typical ratio of I-frame/P-frame size = 4 to 5 or even more, therefore the transmission time of I-frame is significantly longer than the average transmission time of the other P-frames, and video bitrate adaptation might still not resolve the problem. Also, lost RTP packets need to be retransmitted based on received RTCP feedback from the receiving side. But the RTCP feedbacks to be sent for the received video are carried on the same bearer as the video data to be sent. Hence if the video bearer queue is highly loaded (e.g. in case of UL congestion), these feedbacks are delayed by the pending video data and may be discarded due to expiry of the PDCP discard timer. Therefore, these feedbacks could also be considered as critical data, especially the RTCP Full Intra Request or Picture Loss Indication and RTCP NACK. 
Therefore in UL congestion situation or when UL radio conditions are not good, the means to prioritize the transmission of I-frame data and RTCP feedback packets over P-frame data might be desirable, as explained on [1].

If this problem is not solved, some video freezes which are perceived by the human eye may happen. For example, a ViLTE with a CBP1.2 profile at 384kbps (as being the most common video profile for IMS). The UL radio channel is then throttled by reducing the number of physical Resource Blocks and the MCS so that the effective bitrate at video application is only 250kbps.The receiver detects this video bandwidth reduction and the video bitrate oscillates around 250 kbps. Therefore the following issues might be observed:
· Very short video freezes: some I-frames are not fully transmitted by the modem because of PDCP discard. On the receiver side, the video decoding is stopped until the video sender retransmits the missing data of the I-frames 

· Small video jumps:  due to retransmission of the missing video data by the video sender, the end-to-end latency increases suddenly and the video jitter buffer throws away a few frames because they are too old to be played out

· Longer video freezes: the video data which have been discarded by PDCP are not retransmitted by the video sender (because the I-frame to be retransmitted is too old) or are retransmitted by the video sender but discarded again in PDCP layer. The video freezes until the next I-frame
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