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1. Introduction
Last SA2#133 meeting discussed the delay critical QoS handlings and sent a LS to RAN in [1]. Generally two questions are raised with respect to. 
· Packet Discarding for delayed packets of QoS flows with Delay critical GBR resource type;
· Direction-specific values for the CN component of the PDB
This contribution intends to give our views from RAN2 perspective, and the companion draft LS is provided in [2].
2. Discussion
2.1 The packet discarding at RAN
SA2 raised the questions regarding the delayed packet discarding for the delay critical GBR QoS flow as follows. 
Q1) SA WG2 would like to ask RAN WG2 whether for QoS Flows of Delay critical GBR resource type a new QoS profile parameter (Delayed Packet Discarding) for controlling the handling of delayed packets at the RAN node is considered to be helpful to avoid wasting RAN resources. 
Q2) SA WG2 would like to ask RAN WG2 whether for QoS Flows of Delay critical GBR resource type a recommendation to deliver packets that are delayed more than the delay budget for the radio interface is acceptable as long as the other QoS requirements of this QoS Flow can be fulfilled or other QoS Flows are not affected.

Currently in TS 23.501, the delayed packets for delay critical GBR QoS flows can be discarded based on the “local decision”. 
“The PDB for Non-GBR and GBR resource types denotes a "soft upper bound" in the sense that an "expired" packet, e.g. a link layer SDU that has exceeded the PDB, does not need to be discarded and is not added to the PER. However, for a Delay critical GBR resource type, packets delayed more than the PDB are added to the PER and can be discarded or delivered "depending on local decision".
Typically, when a delayed packet for a delay critical GBR QoS flow has exceeded the PDB, the RAN can either discard or still transmit them based on local decision, for instance
·  If the delayed packet is discarded, it is useful to save the radio resources, and other new packets can have more chances to be transmitted as the delayed packet has been anyways added to PER, however, it MAY be useful for the application layer due to relevance to other packets;
·  If the delayed packet is transmitted, it MAY be usefulness for the application layer to receive this packet, however, for which the RAN has no such explicit kind of information yet about the application. 
Therefore, the local decision at RAN node is sometimes inconsistent with the requirements of the URLLC traffic due to lack of the sufficient information. Generally we hold the view that the packet discarding can be decided at the RAN node based on the proprietary RRM schemes. But it may be beneficial for RAN to have the additional information from the CN to make a better decision in addition to local factors. 

Hence if the CN provides the new indicator regardless of Delayed Packet Discarding or recommendation, it gives the RAN the preference from Application Function (AF) to consider when making the decision. Note that even if this parameter is provided (e.g. Delayed Packet Discarding), it is still gNB’s decision to determine to transmit the delayed packet under its conditions, to ensure the RoHC performance if applicable. The SN gap caused by discarding a PDCP SDU can be minimized that is up to NW implementation. 
Regarding the detailed signalling design, the details can be left to other groups to decide (e.g, whether it is a Delayed Packet Discarding, or a recommendation value).
Proposal 1: RAN2 sees benefits of the indication of “Delayed Packet Discarding” but the discarding decision is up to RAN. The detailed signalling can be left to other groups.     
2.2 Flow direction of CN part of PDB
Q3) SA WG2 would like to ask RAN WG2 whether for QoS Flows of Delay critical GBR resource type direction-specific values for the CN component of the PDB can be used by the NG-RAN to operate with different delay budgets for the uplink and the downlink direction and helpful to improve the resource scheduling for the NG-RAN.

Currently in TS 23.501, the core network packet delay budget (CN PDB) represents the delay between the UPF and RAN. Then the RAN can derive the 5G-AN PDB by subtracting the CN PDB from the end-to-end PDB value. Hence if the RAN is provided with the direction-specific values of CN PDB, then the RAN can derive the AN PDB for DL and UL respectively. 
Though it is possible for the RAN to use these different values for direction-specific scheduling, we don’t see the clear application scenarios. Typically, the single QoS flow transmitted over NG has the same QoS handlings by setting the same DSCP values for DL and UL. Hence the CN PDB for UL and DL, and as a result the AN PDB for UL and DL would be same. 
Hence it requires to have clear scenarios for the direction-specific values of the CN PDB first. 
Proposal 2: RAN2 does not see the clear application scenarios of direction-specific CN PDB. 
4. Conclusion and proposal
This discussion paper show it is feasible from a RAN perspective to support the return to the initial QoS profile. The following observation and proposal are made. 
Proposal 1: RAN2 sees benefits of the indication of “Delayed Packet Discarding” but the discarding decision is up to RAN. The detailed signalling can be left to other groups.     
Proposal 2: RAN does not see the clear application scenarios of direction-specific CN PDB. 

The LS can be found in our companion paper in [2]. 
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