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1 Introduction

In last RAN2#98 meeting, L2 differentiated handling for critical data and awareness of critical data in UE buffer topics were discussed under the WID [1] on Further video enhancement for LTE. This contribution will discuss the issue on L2 differentiated handling for critical data and propose the candidate solutions.
2 Discussion

Since the different video type may have diverse profiles and encoded frame structures, the critical data is defined differently. Such as I-frame in real-timer streaming, or RTCP packets in real-time transport protocol. It can be observed that the user experience can be improved from the prioritized video frames in some cases [2] [3]. To achieve the benefit of video frame prioritization recognized by Access Stratum (AS), the first step may be that the UE AS layer can be made aware of the application layer’s frame structures and information so that UE L2 could differentiate the critical data from application layer. On the other hand, the detailed specification on the application layer interaction with AS layer of UE would require broad standard change. It is desirable to leave it up to UE implementation how the Access Stratum obtains necessary information from the upper layers.
Proposal 1: Awareness of upper layer critical data should be based on UE implementation.
Several proposals were discussed on the methods of L2 differentiated handling of critical data. The possible scheme is performed in the PDCP layer, such as introducing additional new PDCP discard timer. In our view, a longer discard timer may cause the issue of larger occupied buffer, especially for the cell edge users with low data rate. In this case, the critical data may get stuck in the queue of UE buffer. A shorter discard timer for the non-critical data may cause unexpected packet loss due to the timing of low layer retransmission and large fluctuation of air interface rate. All the above cases degrade the UE performance.
Observation 1: Additional new PDCP discard timer in the UE for the UL critical data may cause buffer management issue and unexpected packet loss issue.
From the network side, the candidate solutions mainly focus on eNB awareness of UE critical data by UE indication through L2, such as PDCP or MAC layer. But it seems that the essential problem is how to make UE itself to handle the critical/not-critical data, though the network scheduling mechanism has the ability to differentiate between different UEs by critical data UE indication. Therefore, the best way may be to leave it to UE implementation to decide which type of data (critical/non-critical data) should be transmitted in UL. Compare to the eNB awareness of UE critical data by UE indication, using different QoS profiles for critical data from network side could be one of the more efficient solutions.
Observation 2: It is up to UE implementation to decide which type of data is indicated as critical to the eNB for the scheduling purpose. 
Proposal 2: The L2 differentiated handling for critical data design should carefully consider the UE impact.

3 Solution
It may cause large impact both on the specification and implementation by introducing BSR with new indication [4], or new MAC CE [2], and it is unclear that whether these schemes can provide sufficient performance gain or not. [5] introduces a solution for the issue of dynamic priority for delay sensitive services, and a similar solution is proposed for the L2 handling critical data problem. The basic idea is to remap critical data to the higher-priority logical channel when their accumulated delay approaches deadline. The basic procedure is as following:
· The network configures a delay threshold for each logical channel that may be used to support critical data stored in UE buffer. These logical channels will be referred as critical-data logical channels, and these delay thresholds should be correlated with the priorities of the logical channels.
· If accumulative delay of data buffered in a critical data logical channel exceeds the configured delay threshold of that logical channel, UE maps it to another logical channel with shorter delay and scheduled earlier in the LCP procedure, i.e. get transmitted with less delay.

· When data is remapped to a high-priority logical channel, it should be considered as new arrival to that logical channel. The advantage of this requirement is that by the existing BSR triggering conditions, such a remap can trigger a BSR if the new logical channel has the highest priorities among UE’s non-empty logical channels. The triggered BSR can then inform the gNB that there is new, urgent data to be scheduled soon.

Proposal 3: The L2 differentiated handling for critical data can be handled by UE mapping the data to a higher priority logical channel.

4 Summary
Based on above analysis, we have following observations and proposals.

Proposal 1: Awareness of upper layer critical data should be based on UE implementation.
Observation 1: Additional new PDCP discard timer in the UE for the UL critical data may cause buffer management issue and unexpected packet loss issue.
Observation 2: It is up to UE implementation to decide which type of data is indicated as critical to the eNB for the scheduling purpose.
Proposal 2: The L2 differentiated handling for critical data design should carefully consider the UE impact.
Proposal 3: The L2 differentiated handling for critical data can be handled by UE mapping the data to a higher priority logical channel.
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