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Introduction 
[bookmark: _Hlk528770372]During the RAN2#120-e online discussion [1], the following objectives were noted: 
Should try to understand why we would need to treat PDU sets differently over the radio and why different PDU sets are muxed over same flows. Also need to understand need for reordering.

Topics relative to XR awareness issues was raised as mentioned above. In this contribution, we will address “Whether there is need for treating the PDU Sets of the same QoS flow differently over the air interface” and “Whether RAN2 impacts are needed for PDU prioritization”.
Discussion
In this contribution, there are some issues that need further discussion,
1. Whether there is need for treating the PDU Sets of the same QoS flow differently over the air interface,
2. Whether RAN2 impacts are needed for PDU prioritization.

To figure out these issues, we need to start with the discussion of the three discard criteria already mentioned in RAN2 and SA2,
1. Discarded based on a maximum latency constraint, e.g. based on the PSDB value, if the PDU(s) in the PDU set cannot meet the PSDB, UE/ gNB can consider the remaining (not yet successfully transmitted) PDU(s) as “unnecessary”.
2. Discarded based on the type of PDU set, e.g. if congestion, UE/gNB could discard PDU sets identified as lower priority/importance to consequently prioritize more important PDU sets.
3. Discarded based on the QoS parameter of PDU Set Integrated Indication, e.g. if any PDU for a PDU set is lost/corrupted/delayed, and the CN indicates to the application layer that all PDUs are required to use the PDU set, the remaining PDUs in this PDU set are considered unnecessary for transmission and may be discarded by the UE transmitter.

Observing the discarding criteria above, it can be seen that if the discarding mechanism is triggered, it means that the network condition is poor or resources are insufficient. In this case, the PDU sets that cannot be fully transmitted successfully will be made "unnecessary" to alleviate network congestion and release resources. This discard mechanism can help the 5G XR systems provide an instant and immersive experience. 
Observation 1: When network is congested criteria 1 and 3 can be used to avoid triggering congestion by reducing the network loading. After both criteria are applied and the network is still congested, gNB has no choice but starts randomly discarding PDU set in order to free radio resources. 
However, just discarding the PDU sets which meet the discard criteria is not always the best approach. In a 5G XR system, based on different video codecs, each PDU set may have different priority at the application layer (e.g. some PDU sets are used as main screen, i.e. I-frame, some PDU sets are used as enhanced the main screen, i.e. B- and P-frame), but which in the same QoS flow. Moreover, when the network condition is poor or resources are insufficient, in the same QoS flow, RAN may discard the high priority PDU set for the application layer (if it meets the discard criteria) in order to let the low priority PDU sets for the application layer to be successfully transmitted.
Observation 2: If PDU set is marked with priority, gNB can discard based on the priority marking to mitigate congestion.
Proposal 1: RAN 2 should add PDU set discard priority (PSDP) information, which is orthogonal to PSDB/PSER for each PDU set, to mitigate the congestion impact on QoE.
Due to the PDU sets in a QoS flow may have distinct QoS features, each PDU set should carry more specific QoS (i.e. sub QoS) parameter(s) to facilitate PDU set discarding. The sub QoS parameters assigned for a PDU set is used to indicate the discarding criteria of a PDU set in XR traffic, e.g. the PSER parameter of a PDU set could be used to handle the FEC-based XR traffic more efficiently.
1. Sub QoS parameter should contain the PSDP information. When a discarding criteria is met, scheduler can delay or even discard the other low priority PDU sets, so that the high priority PDU set can be sent successfully.
2. Sub QoS parameter should contain PSDB/PSER information. When a discarding criteria is met, scheduler can determine which PDU sets need to be discarded according to the sub QoS parameters.
1.2 
Proposal 2: Sub QoS parameter should contain the PSDP information.
Proposal 3: Sub QoS parameter should contain PSDB/PSER information.
Conclusions
The related proposals and observations from above discussions are below:
Observation 1: When network is congested criteria 1 and 3 can be used to avoid triggering congestion by reducing the network loading. After both criteria are applied and the network is still congested, gNB has no choice but starts randomly discarding PDU set in order to free radio resources.
Observation 2: If PDU set is marked with priority, gNB can discard based on the priority marking to mitigate congestion.
Proposal 1: RAN 2 should add PDU set discard priority (PSDP) information, which is orthogonal to PSDB/PSER for each PDU set, to mitigate the congestion impact on QoE.
Proposal 2: Sub QoS parameter should contain the PSDP information.
Proposal 3: Sub QoS parameter should contain PSDB/PSER information.
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