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Abstract of the contribution:
This contribution proposes to update solution 23 "PDU set related packet handling enhancements" in TR 23.700-60. 
1. Proposal
This contribution proposes to update solution 23 for KI#4 "PDU Set integrated packet handling" in TR 23.700-60.
*********** First Change***********
6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues

	Solutions
	
	Key Issues

	
	1
	2
	3
	4
	5
	6
	7
	8
	9

	#23: PDU set related packet handling enhancements
	
	
	
	X
	X
	
	
	
	


*********** Second Change***********
6.23
Solution #23: PDU set related packet handling enhancements

6.23.1
Key Issue mapping

This solution can apply to key issue 4 "PDU Set integrated packet handling" and KI#5 "Differentiated PDU Set Handling".

6.23.2
Description

In this key issue, it is proposed to identify the PDU set for a group of packets which have dependency and closer relationship. Within one PDU set, if the number of lost packets are more than certain threshold, other packets within the PDU set can't be used to recover the frames. There is also the case that certain data packets are dependent by other packets within the PDU set for decoding. So it's helpful to consider the dependency between the packets within the PDU set in the 5GS to further improve the transmission efficiency. It is also possible that the dependency between different PDU sets exists. The packets which are dependent by other packets are considered to be more important. Both the inter and intra PDU set dependency information are helpful for handling the packets dropping during the congestion situation.
The application layer has the knowledge of the dependency between the packets, so it's possible for the application layer to identify the PDU sets for the dependent packets. It is also assumed that some header information is not encrypted and can be used to identify the packets within the PDU set by the application layer. The application layer could provide the dependency information within the header information to help the network to identify the PDU set and dependency information intra and inter the PDU set.
This solution is based on the current the network exposure framework and QoS model with the following enhancements.

-
The AF could send the external header information and the handling request of the PDU set to the 5GS including the packet loss threshold. So during the congestion situation, if the lost packets within PDU set are above the threshold, other packets within the PDU set can also be dropped. When considering the packets dropping, the dependency information intra or inter the PDU sets could also be considered. This dependency information could also convey the importance information of the packets.
-
The PCF generates the PCC rules considering the PDU set.

-
The SMF generates the following N4 session management parameters related with PDU set handling parameters:

-
PDRs: detection of the header information of the IP packets within the QoS flow to identify the PDU set and the dependency information intra or inter the PDU sets.
-
FARs: 
-  adding the PDU set internal header information to the GTP-U header (e.g. PDU set identification, PDU sequency number within a PDU set, etc.) to mark the data packets within the PDU set; 
-
optionally adding the dependency information intra and/or inter PDU set to the GTP-U header;
-
dropping the packets of the PDU set if the lost packets within the PDU set are above the threshold. If dependency information is added, it is also considered when selecting the packets for dropping.
-
The SMF generates the QoS profile including the PDU set handling parameters (PDU set internal header information (e.g. dependency information intra or inter the PDU sets, etc.), packet loss threshold of the PDU set).
-
PSA UPF handling related with the PDU set according to the N4 rules provided by SMF.

-
RAN receives and enforces the QoS profile including the PDU set handling parameters.

The procedure is proposed in the following section.

6.23.3
Procedures
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Figure 6.23.3-1: PDU set related packet handling procedure

1.
To create a new request, the AF invokes a Nnef_PDUSetHandling_Create service operation (Target, AF Identifier, Flow description(s), PDU set handling information). The PDU set handling information could include the PDU set external header information, packet loss threshold of the PDU set. The request contains also an AF Transaction Id. Optionally, the request could include the dependency information intra or inter the PDU sets.

To update or remove an existing request, the AF invokes a Nnef_ PDUSetHandling_Update or Nnef_ PDUSetHandling_Delete service operation providing the corresponding AF Transaction Id.

2.
(in the case of Nnef_ PDUSetHandling_Create or Update): The NEF stores the AF request information in the UDR (Data Set = Application Data; Data Subset = PDU set handling information, Data Key = AF Transaction Internal ID, S-NSSAI and DNN and/or Internal Group Identifier).


(in the case of Nnef_ PDUSetHandling_delete): The NEF deletes the AF requirements in the UDR (Data Set = Application Data; Data Subset = PDU set handling information, Data Key = AF Transaction Internal ID).

3.
The NEF responds to the AF.

4.
The PCF(s) that have subscribed to the modifications of AF requests (Data Set = Application Data; Data Subset = PDU set handling information, Data Key = S-NSSAI and DNN and/or Internal Group Identifier) receive(s) a Nudr_DM_Notify notification of data create or change from the UDR.

5.
The PCF determines if existing PDU Sessions are potentially impacted by the AF request. For each of these PDU Sessions, the PCF updates the SMF with corresponding new policy information about the PDU Session by invoking Npcf_SMPolicyControl_UpdateNotify (PDU set handling rules) service operation.

6.
When the updated policy information about the PDU Session is received from the PCF, the SMF may update the N4 session rules related with the PDU set handling information of the PDU Session.

7.
The SMF sends a Namf_Communication_N1N2MessageTransfer (QoS profile (PDU set handling parameters)) to the AMF.

8
The AMF sends a N2 message (QoS profile (PDU set handling parameters)) to the RAN. PDU set handling parameters includes PDU set internal header information, packet loss threshold.


The steps 9-12 are the same as the existing NW triggered PDU Session Modification procedure, as described in the clause 4.3.3.2 of TS 23.502 [3].

6.23.4
Impacts on services, entities and interfaces
AF:

-
Send the external header information and the handling request of the PDU set to the 5GS including the packet loss threshold;

-  Optionally provide the dependency information intra and/or inter PDU set.
NEF:

-
Interaction with AF to receive the PDU set handling request.

PCF:

-
Generation of the PCC rules related with PDU set.

SMF:

-
Generate and send the following N4 session management parameters related with PDU set to the UPF:

-
PDRs: detection of the header information of the IP packets within the QoS flow to identify the PDU set and the dependency information intra or inter the PDU sets;
-
FARs: 
-  adding the PDU set internal header information to the GTP-U header (e.g. PDU set identification, PDU sequency number within a PDU set, etc.) to mark the data packets within the PDU set; 

-
optionally adding the dependency information intra and/or inter PDU set to the GTP-U header;
-
dropping the packets of the PDU set if the lost packets within the PDU set are above the threshold. If dependency information is added, it is also considered when selecting the packets for dropping.
-
Generate and send the QoS profile related with PDU set handling parameters (PDU set internal header information (e.g. dependency information intra and/or inter the PDU set, etc.), packet loss threshold,) to the RAN.

PSA UPF:

-
Receive the N4 session management parameters related with PDU set from SMF;

-
Enforce the N4 session management parameters related with PDU set.

RAN:

-
Receive the QoS profile including the PDU set handling parameters (PDU set internal header information (e.g. dependency information intra and/or inter the PDU set, etc.), packet loss threshold) from AMF;

-
Enforce the QoS profile including the PDU set handling parameters.
* * * * End of Changes * * * *[image: image2.png]
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