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Abstract: Update on Solution#53. Adds a procedure for the UPF to be able to drop a PDU set according to the feedback from the RAN and the dependency relationship.
1. Introduction/Discussion
In current specification, Solution#53 describes that UPF retransmits the PDU set.
When a PDU set is dropped, its dependent PDU sets should not be transmitted as they cannot be utilised and will use network resources unnecessarily. 
This contribution proposes that when the UPF decides not to retransmit a PDU set that the RAN could not transmit successfully (e.g., based on the importance of the PDU set, awareness of the RAN congestion), the UPF should also drop all dependent PDU sets of the dropped PDU set, saving RAN resources and N3 resources. 
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60-030.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
6.53	Solution #53: PDU Set transmission coordination between RAN and UPF
6.53.1	Key Issue mapping
The solution addresses Key Issue #5: Differentiated PDU Set Handling.
6.53.2	Description
In XRM services, PDU sets (e.g. I/P frames) have dependency with each other. For example, I-frame is a complete image, which can be decoded independently. But P-frames in the same GoP only shows the changes in the image from the previous frame, which cannot be decoded without unless with the help of the previous frames. If I-frame and the previous P-frames are not transmitted successfully, the later P-frames cannot be decoded even though they are transmitted successful. A frame that is not transmitted within PDB may be not displayed which may result in the skip of the picture, but it could also be useful for decoding other frames. 
Therefore, it's meaningful to consider the dependency among PDU sets during the transmission.
When UPF sends the PDU set to RAN, it encapsulates the PDU set ID into the GTP-U header, the PDU set ID is used to identify a PDU set. Moreover, UPF buffers the PDU set for a period. If the PDU set is failed to be transmitted by RAN (e.g. HARQ/ARQ failed), RAN sends the PDU set ID to UPF to indicate that the PDU set is not transmitted successfully, then the UPF determines the importance of PDU set based on backward dependency, , and determines whether the dropped PDU set is to be retransmitted or not based on the importance of PDU sets. For example, (1) UPF could make decision by detecting the location of the PDU set in a GOP, if the PDU set is near the end of a GOP, then the PDU set doesn’t need to be retransmitted; or (2) if UPF could derive the backward dependency relation between PDU sets, and find the following received PDU Sets have dependency on the dropped PDU set, then the PDU set needs to be retransmitted, otherwise if there is no dependent, then the PDU set doesn’t need to be retransmitted. 
When UPF determines the importance of PDU set, the importance of a PDU set increases the more dependent PDU sets exist.
When UPF retransmits the PDU set, it could increase the priority of the PDU set to make sure that the PDU set can be delivered as soon as possible.
When a PDU set is not transmitted successfully, its dependent PDU sets cannot be decoded even if they are transmitted successfully. 
Therefore, when the UPF decides not to retransmit a PDU set that the RAN could not transmit successfully (e.g., based on the importance of the PDU set, awareness of the RAN congestion and so on), the UPF should also drop all dependent PDU sets of the dropped PDU set, avoiding waste of RAN resources and N3 resources.
Editor’s Note: The feasibility of reporting the PDU Set ID requires RAN support.

6.53.3	Procedures



 
Figure 6.53.3-1: PDU Set transmission coordination between RAN and UPF
1.	AF sends a request for an AF session using Nnef_AFsessionWithQoS_Create request message to the NEF, to indicate the QoS requirement for the application traffic.
2.	NEF performs the necessary authorization control.
3.	NEF uses the Npcf_PolicyAuthorization_Creat request message to send the AF request information to the PCF to generate the SM policy.
4.	PCF sends the SM policy to SMF by Npcf_SMPolicyControl_UpdateNotify request.
5.	SMF sends the N4 session modification request to instruct UPF to perform the PDU sets scheduling:
6.	AS sends the PDU sets to UPF. 
7.	UPF detects PDU set and assign a PDU set ID for identification of each PDU set. UPF buffers PDU set, for a predefined period of time, whose importance could not be determined based on information converyedconveyed in the PDU set itself (e.g. the backward dependency is not clear based on the PDU set itself )
8.	UPF sends the PDU sets to RAN, UPF encapsulates the PDU set ID into the GTP-U header.
9.	If the PDU set is dropped, RAN sends the PDU set ID to UPF to indicate which PDU set is not transmitted successfully. Optionally, RAN may also send the congestion indicator to indicate the reason of the failed transmission.

10.	When the UPF receives the feedback from the RAN, the UPF determines the importance of PDU set based on backward dependency, , and determines whether the dropped PDU set is to be retransmitted or not based on importance of the PDU set. For example, (1) UPF could make decision by detecting the location of the PDU set in a GOP, if the PDU set is near the end of a GOP, then the PDU set doesn’t need to be retransmitted; or (2) if UPF could derive the backward dependency relation between PDU sets, and find the following received PDU Sets have dependency on the dropped PDU set, then the PDU set needs to be retransmitted, otherwise if there is no dependent, then the PDU set doesn’t need to be retransmitted.
	When UPF determines tThe importance of a PDU set, the importance of a PDU set increases the more dependent PDU sets exist. 
a. 	When the UPF retransmits the PDU set, it could increase the priority of the PDU set to make sure that the PDU set can be delivered as soon as possible.
b. When the UPF decides not to transmit the dropped PDU set, the UPF should drop all dependent PDU sets of the dropped PDU set to save the RAN resources and the N3 resources.
11. UPF removes the buffered PDU sets after buffering timer expires.
6.53.4	Impacts on services, entities and interfaces
UPF: 
-	Sends the PDU sets to RAN via encapsulating the PDU set ID into the GTP-U header. 
-	Buffers the PDU sets for a period.
-	Retransmits/drops the PDU sets according to the feedback of RAN.
RAN: 
-	Sends the feedback to UPF if the PDU set transmits failed.

* * * * End of changes * * * *
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