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Abstract of the contribution: This contribution proposes a solution for KI#1 to support the scenarios where not all PDUs within a PDU set are indispensable.  

1.	Discussion
[bookmark: _Hlk99100636]This paper proposes a new solution for the KI#4 to extend the PDU Set based QoS handling to support the scenarios where not all PDUs within a PDU set are indispensable.
Current 5GS may discard the entire PDU Set if one of the PDUs within the PDU Set is lost/discarded, when the PSIHI indication is configured. 
However, in some scenarios, the application layer can still recover partial or complete PDU set, when some PDUs within the PDU Set are missing. For example, receivers may use the data up to the first lost PDU to recover at least parts of the data included in the PDU Set and apply error concealment afterward. In such case, although packet losses in video applications may result in some sort of impacted video quality, there is no need to discard the entire PDU Set. In another example, a PDU Set may be mapped to (N-K) source and K repair packets of an Application Layer FEC source block. The decoder requires only any K or only a small amount more than K packet of the N packets to recover the source packets.
In order to support the scenarios above, there is a need for the Application server to provide the minimum number of necessary PDUs within the PDU set to 5GS, so that the 5GS will not discard the entire PDU Set if the number of received PDUs within a PDU Set is no less than the minimum number, otherwise, the entire PDU Set may be discarded.
2.	Text proposal
It is proposed to agree the following changes to TR 23.700-70:
* * * Start of change (all new text) * * * 
[bookmark: startOfAnnexes][bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc151529983]6.X	Solution #X PDU set handling enhancement to support the scenarios where FEC or error concealment is applied
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc151529984]6.X.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]This solution addresses Key Issues #1(Support of PDU set based QoS handling enhancement).
[bookmark: _Toc151529985]6.X.2	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Hlk155975186]In the scenarios where FEC or error concealment is applied, the application layer can still recover partial or complete PDU set, when some PDUs within the PDU Set are missing. Therefore, there’s no need to discard the entire PDU Set if the number of received PDUs within a PDU Set is no less than the minimum number even though the PSIHI is configured.
[bookmark: _Hlk155975471][bookmark: _Hlk155980292][bookmark: _Hlk155979965]Considering the FEC rate may be dynamic (e.g. in the case of Adaptive FEC, the redundant packets are dynamically generated based on the packet loss information returned by the decoding end), and the total number of PDUs within a PDU set cannot be determined due to the packet loss, it is proposed to provide the minimum number of necessary PDUs within a PDU set to 5GS via the N6 tunnel header. When PSIHI is configured, the UPF derives the minimum number of necessary PDUs within a PDU set from the N6 tunnel header, and then sends it to RAN via GTP-U header. Based on such info, RAN determines whether to discard the entire PDU Set.

[bookmark: _Toc151529986]6.X.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]The procedure to provide the minimum number of necessary PDUs within a PDU set to 5GS is described in the Figure 6.x.3-1.


Figure 6.x.3-1: Procedure to provide the minimum number of necessary PDUs within a PDU set to 5GS
1.	The AF sends the PDU Set QoS parameters including PSIHI to PCF via Nnef_AFsessionWithQoS_Create request as defined in clause 4.15.6.6 of TS 23.502[3].
2.	PCF initiates the PDU Session modification procedure as defined in clause 4.3.3.2 of TS 23.502 [3]. SMF sends the QoS profile including the PSIHI to RAN, and instructs PSA UPF to perform PDU Set marking and may provide the PSA UPF the Protocol Description used by the service data flow.
[bookmark: _Hlk155980592]4.	For the DL traffic, the UPF derives the minimum number of necessary PDUs within a PDU set from the N6 tunnel header, and then sends it to RAN via GTP-U header.
[bookmark: _Hlk155980637][bookmark: _Hlk155980610]5.	For the DL traffic, the RAN obtains the minimum number of necessary PDUs within a PDU set from the GTP-U header. RAN may discard the entire PDU Set if the number of received PDUs within a PDU Set is less than the minimum number, when the PSIHI is configured.

[bookmark: _Toc151529987]6.X.4	Impacts on services, entities and interfaces
UPF impact:
-	UPF derives the minimum number of necessary PDUs within a PDU set from the N6 tunnel header for the DL traffic.
RAN impact:
[bookmark: _Hlk155993153][bookmark: _Hlk155993181]-	When the PSIHI is configured, RAN may discard the entire PDU Set if the number of received PDUs within a PDU Set is less than the minimum number of necessary PDUs within a PDU set obtained from the GTP-U header for the DL traffic.
* * * End of change * * * 
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