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Abstract of the contribution: it is proposed new solution for KI#4 to support handling of the incomplete media unit and PDU Set.
Proposal

It is proposed to add the following solution to the TR 23.700-60 "Study on architecture enhancement for XR and media services"

START OF CHANGES
6.X
Solution #X: < handling of the incomplete media unit and PDU Set >

6.X.1
Key Issue mapping

The solution applies to Key Issue #4.
6.X.2
Description
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Figure 6.X.2-1: the link between the server and the client in the UE
5GS is the partial link between the server and the client in the UE. Some packets of XRM service data flow may be lost in the external transport network. According the SN (e.g. RTP SN), the UPF can detect some packet(s) of a frame/video slice is missing, e.g. as shown in Figure 6.X.2-2, the packet with RTP SN=4 is missing.
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Figure 6.X.2-2: Some packet of a frame is missing

The XRM media unit (e.g. frame/video slice) received from N6 may be incomplete and the UPF is able to detect some packet(s) are missing of the media unit.

In 5GS, data lost may also happen within the internal transport network. According to the PDU SN within a PDU Set, the RAN can detect some packet(s) of a PDU Set is missing, e.g. as shown in Figure 6.X.2-3, within the PDU Set-3, the PDU with PDU SN =3 is missing.
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Figure 6.X.2-3: Some packet of a PDU Set is missing
The PDU Set received from N3 may be incomplete and the RAN is able to detect some packet(s) are missing of the PDU Set.

As proposed by solution #22, #23, #25, “all PDUs are needed for the usage of PDU Set by application layer” requires the completion of the PDU set/media unit (e.g. frame/video slice), the incomplete PDU Set doesn’t make sense and need to be discarded. Otherwise, the data transmission should continue.






In case the UPF detects some packets of the received media unit is missing:
· If “all PDUs are needed for the usage of PDU Set by application layer”, the UPF should stop the packet forwarding for the impacted PDU Set and discard the packets which are not yet transmitted. 
· If else, the UPF continues the PDU set handling of the rest packets of the media unit.




In case the RAN detects some packet of received PDU Set is missing, e.g. the packet with RTP SN=28 is missing, as shown in the Figure 6.X.2-5.
· If “all PDUs are needed for the usage of PDU Set by application layer”, for the impacted PDU Set, the RAN should stop the data transmission to the UE and discard the packets which are not yet transmitted.

· If else, for the impacted PDU Set the RAN shall continue to transmit of rest packets of the PDU Set. 
Where “all PDUs are needed for the usage of PDU Set by application layer” comes from
“all PDUs are needed for the usage of PDU Set by application layer” cannot be decided by the 5GS itself, because it may only applicable for some case and the application layer may still decode a frame/video slice even if it is incomplete in some other cases. “all PDUs are needed for the usage of PDU Set by application layer” should come from AF and are provided to UPF and RAN via NEF, PCF and SMF. 
6.X.3
Procedures
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 Figure 6.X.3.1-1: Setting up an AF session with required QoS procedure

1.
The AF provides an indication of “all PDUs are needed for the usage of PDU Set”, which means “all PDUs are needed for the usage of PDU Set by application layer”, to the NEF using Nnef_AFsessionWithQoS_Create request. 

2.
The NEF performs authorization of the AF request. If the request is authorized, the NEF provides an indication of “all PDUs are needed for the usage of PDU Set” to PCF by invoking the Npcf_PolicyAuthorization_Create request. Otherwise, NEF responses to AF that the request is not authorized and the procedure stops. 

3.
If the indication of “all PDUs are needed for the usage of PDU Set” is received, the PCF determines PCC rule with the indication of “all PDUs are needed for the usage of PDU Set” 
4. The PCF sends the PCC rule to the SMF and the SMF install the received PCC rule and performs all the related actions described in TS 23.501 [2] like QoS Flow establishment signalling and send the indication of “all PDUs are needed for the usage of PDU Set” to the RAN and the UPF.

5.
The SMF sends the indication of “all PDUs are needed for the usage of PDU Set” to the UPF via a N4 Session Modification Request.
In case the UPF detects some packets of the received media unit is missing:
- If all PDUs are needed for the usage of PDU Set, the UPF should stop the packet forwarding for the impacted PDU Set and discard the packets which are not yet transmitted 

- If else, the UPF continues the PDU set handling of the rest packets of the media unit.
6.
The SMF sends a Namf_Communication_N1N2MessageTransfer (QoS profile(the indication of “all PDUs are needed for the usage of PDU Set”)) to the AMF.
7.
The AMF sends a N2 message (QoS profile (the indication of “all PDUs are needed for the usage of PDU Set”)) to the RAN.

In case the RAN detects some packet of received PDU Set is missing,
- If all PDUs are needed for the usage of PDU Set, for the impacted PDU Set, the RAN should stop the data transmission to the UE and discard the packets which are not yet transmitted;
- If else, for the impacted PDU Set the RAN shall continue to transmit of rest packets of the PDU Set. 

The skipped steps 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.X.4
Impacts on services, entities and interfaces
Editor's note: This clause captures impacts on existing 3GPP nodes and functional elements.

UPF: 

-
 In case of detecting some packets of the received media unit is missing:

-  If “all PDUs are needed for the usage of PDU Set by application layer”, stop the packet forwarding for the impacted PDU Set and discard the packets which are not yet transmitted.

-  If else, continue the PDU set handling of the rest packets of the media unit, but skip the missing packet to allocate the PDU SN within the PDU Set.

RAN

-
In case of detecting some packet of received PDU Set is missing:

-  If “all PDUs are needed for the usage of PDU Set by application layer”, for the impacted PDU Set, stop the data transmission to the UE and discard the packets which are not yet transmitted.

-  If else, for the impacted PDU Set the RAN shall continue to transmit of rest packets of the PDU Set.
AF： 

-
Optionally, provide “all PDUs are needed for the usage of PDU Set by application layer” to 5GS.
NEF: 

-
Optionally, provide “all PDUs are needed for the usage of PDU Set by application layer” to the PCF.
PCF: 
-
Optionally, provide “all PDUs are needed for the usage of PDU Set by application layer” to the SMF.
SMF: 
-
Optionally, provide “all PDUs are needed for the usage of PDU Set by application layer” to the RAN and the UPF.
END OF CHANGES
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