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1	Background
During SA2#150 meeting, PDU set integrated packet handling for XR are extensively discussed mainly focusing on identification of PDU set. However, the following issues [1] are still not clear at this stage, e.g., 
[bookmark: _Hlk94089313][bookmark: _Hlk94089401]-	Whether and how to perform the PDU Set integrated packet handling in the UE, RAN and/or UPF;
[bookmark: _Hlk96351276]-	Whether and how to provide information to the UE for PDU Set integrated packet handling.
That is, whether and how to perform PDU set integrated packet handling at UPF/UE should also be considered. In this paper, the these issues are discussed. 
2	Discussion
It is clear that UPF may perform PDU set identification and mark the GTP-U header with PDU set information during last SA2 meeting. However, it is still not clear whether UPF/UE shall perform PDU set integrated packet handling. 
For downlink transmission, UPF/RAN node recevies downlink packets as a receiver and transmits the downlink packets to the downstream node/UE as a transmitter. Therefore, PDU set integrated packet handling can be performed as requested by AF at the receiver and transmitter respectively, e.g., 
① As a receiver, check whether all the PDUs of one PDU set has been received or not. If not, drop all the receiving PDUs of the PDU set
② As a transmitter, check whether any PDU of one PDU set is not successfully delivered, or exceed the PDU set delay budget (PSDB). If so, drop the remaining PDUs of the PDU set
There’s no flow control over NG interface. That is, RAN node will not feedback whether the PDU has been successfully transmitted or delivered to UE. Therefore, UPF can only check the receiving status of PDUs of PDU set to decide whether to drop the PDU set or not. That is, whether UPF shall perform PDU set integrated packet handling depends on whether UPF is able to identify all PDUs of one PDU set. That is, if no SN within PDU set or the size of PDU set is introduced for PDU set identification, 5GS is not able to check whether all PDUs of one PDU set have been successfully received or delivered. 
Proposal 1: whether UPF shall perform PDU set integrated packet handling depends on the final solution for PDU set identification.
If UPF shall perform PDU set integrated packet handling for XR traffic, UPF shall determine whether all PDUs of one PDU set are received within an integrity checking timer. The integrity checking timer should be started upon receiving the first PDU of one PDU set. After integrity checking timer expires, if UPF determines that not all PDUs of one PDU set are received, UPF shall stop deliver the remaining PDUs of the PDU set and informs the downstream node (either UPF or RAN node) to drop the PDU set, which avoids unnecessary transmission.
For uplink transmission, there’s no transmission loss from UE’s application to UE’s AS layer. Therefore, ① is not applicable for UE. As a transmitter for uplink transmission, whether UE shall perform PDU set integrated packet handling depends on whether RAN node will provide feedback to UE, which is closely related with HARQ and RLC transmission mode for uplink. 
Proposal 2: whether UE shall perform PDU set integrated packcet handling for uplink transmission requires coordination with RAN WGs. 
3. Proposal
[bookmark: _Toc510607467][bookmark: _Toc518306726]* * * * Start of Change * * * *
[bookmark: _Toc101342266][bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Hlk101690276]6.X	Solution #X: PDU set integrated handling for UPF/UE
[bookmark: _Toc101342267]6.X.1	Key Issue mapping
This solution is for Key Issue #4, which addresses the remaining issues of PDU set integrated packet handling.
[bookmark: _Toc101342268]6.X.2	Description
For downlink transmission, UPF/RAN node recevies downlink packets as a receiver and transmits the downlink packets to the downstream node/UE as a transmitter. Therefore, PDU set integrated packet handling can be performed as requested by AF at the receiver and transmitter respectively, e.g., 
① As a receiver, check whether all the PDUs of one PDU set has been received or not. If not, drop all the receiving PDUs of the PDU set
② As a transmitter, check whether any PDU of one PDU set is not successfully delivered, or exceed the PDU set delay budget. If so, drop the remaining PDUs of the PDU set
There’s no flow control over NG interface. That is, RAN node will not feedback whether the PDU has been successfully transmitted or delivered to UE. Therefore, UPF can only check the receiving status of PDUs of PDU set to decide whether to drop the PDU set or not. That is, whether UPF shall perform PDU set integrated packet handling depends on whether UPF is able to identify all PDUs of one PDU set. That is, if no SN within PDU set or the size of PDU set is introduced for PDU set identification, 5GS is not able to check whether all PDUs of one PDU set have been successfully received or delivered. 
If UPF shall perform PDU set integrated packet handling for XR traffic, UPF shall determine whether all PDUs of one PDU set are received within an integrity checking timer. The integrity checking timer should be started upon receiving the first PDU of one PDU set. After integrity checking timer expires, if UPF determines that not all PDUs of one PDU set are received, UPF shall stop deliver the remaining PDUs of the PDU set and informs the downstream node (either UPF or RAN node) to drop the PDU set, which avoids unnecessary transmission.
NOTE 1: it is FFS whether UPF shall perform PDU set integrated packet handling. 
For uplink transmission, there’s no transmission loss from UE’s application to UE’s AS layer. Therefore, ① is not applicable for UE. As a transmitter for uplink transmission, whether UE shall perform PDU set integrated packet handling depends on whether RAN node will provide feedback to UE, which is closely related with HARQ and RLC transmission mode for uplink. 
NOTE 2: it is FFS whether UE shall perform PDU set integrated packet handling for UL transmission, which requires coordination with RAN WG.
[bookmark: _Toc101342269]6.X.3	Procedures


0.	AF sends AF request with flow description and the associated PDU set integrated handling information, where the PDU set integrated handling information includes indication of PDU set integrated packet handling and optionally the integrity checking timer.
1.	PCF initiates SM Policy Association Modification procedure as defined in TS 23.502 clause 4.16.5.2 to notify SMF about the modification of policies, which further triggers PDU session modification procedure. PCF includes service data flow filter with the associated PDU set integrated handling information in the PCC rules provided to SMF. 
2a. SMF sends N4 Session Modification Request to UPF, which contains PDU set integrated handling information. If the indication of PDU set integrated packet handling is true, UPF checks whether all PDUs of one PDU set are received upon expiration of the integrity checking timer. After that, UPF performs PDU set dropping and informs the downstream node (either UPF or RAN node). 
2b. UPF responds SMF with N4 Session Modification Response.
3-12 steps of PDU session Modification procedure are performed as in clause 4.3.3.2 in TS 23.502.
[bookmark: _Toc101342271]6.X.4	Impacts on services, entities and interfaces
The proposed solution is based on Rel-17 procedures but some enhancements may be needed to make it possible for the 5GS to configure UPF to perform PDU set integrated packet handling, such as:
SMF：provides UPF PDU set integrated packet handling info
UPF:  performs PDU set integrated packet handling based on PDU set integrated packet handling info
* * * * End of Change * * * *
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