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*** 1st Change ***

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

5GC
5G Core Network
5QI
5G QoS Identifier

AF
Application Function
AMBR
Aggregate Maximum Bit Rate
AMF
Access and Mobility Management Function
ARP
Allocation and Retention Priority
AW
Average Window
BDT
Background Data Transfer
BSF
Binding Support Function

CHF
Charging Function

DN-AAA
Data Network Authentication, Authorization and Accounting
LBO
Local Breakout
MBR
Maximum Bitrate
MPD
Media Presentation Description
MPS
Multimedia Priority Service
NEF
Network Exposure Function
NRF
Network Repository Function
NSSAI
Network Slice Selection Assistance Information
NWDAF
Network Data Analytics Function
PCC
Policy and Charging Control

PCF
Policy Control Function
PDB
Packet Delay Budget

PER
Packet Error Rate

PFD
Packet Flow Description
PFDF
Packet Flow Description Function
PL
Priority Level

QNC
QoS Notification Control

QoS
Quality of Service
SDP
Session Description Protocol
SEPP
Security Edge Protection Proxy
SMF
Session Management Function
S-NSSAI
Single Network Slice Selection Assistance Information
UDR
Unified Data Repository

UPF
User Plane Function
UPSI
UE policy section identifier
*** 2rd Change ***

5.5.1
General
PCC abilities can be exposed to a 3rd party application server via the NEF. 

The following procedures are included in this clause: 

1.
The procedure of Packet Flow Descriptions management.

2.
The procedure of AF traffic routing.

3.
The procedure of Background Data Transfer negotiation.
x.
The procedure of BDT warning notification.
*** 3rd Change ***

5.5.4
Negotiation for future background data transfer procedure
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Figure 5.5.4-1: Negotiation for future background data transfer procedure

1.
The AF invokes the Nnef_BDTPNegotiation_Create service operation by sending an HTTP POST request to the resource "BDT Subscription" to get background data transfer policies. The AF request shall contain an ASP identifier, the volume of data to be transferred per UE, the expected amount of UEs, the desired time window and optionally, network area information either as a geographical area (e.g. a civic address or shapes), or an area of interest that includes a list of TAs and/or list of NG-RAN nodes and/or a list of cell identifiers. When the AF provides a geographical area, then the NEF maps it based on local configuration into a short list of TAs and/or NG-RAN nodes and/or cells identifiers that is provided to the (H-)PCF.

If the "BdtNotification_5G" feature defined in 3GPP TS 29.122 [xx] is supported, the AF request may contain a notification URI to request the BDT warning notification.
NOTE 1:
A 3rd party application server is typically not able to provide any specific network area information and if so, the AF request is for a whole operator network.
2.
Upon receipt of a Background Data Transfer request from the AF indicating a transfer policy request, the NEF invokes the Npcf_BDTPolicyControl_Create service operation with the (H-)PCF by sending an HTTP POST request to the resource "BDT policies". The request operation includes the ASP identifier, the volume of data to be transferred per UE, the expected number of UEs, the desired time window, and optionally the network area information (list of TAIs and/or NG-RAN nodes and/or cells identifiers).

If the AF requests the BDT warning notification in step 1, and if the "BdtNotification_5G" feature defined in 3GPP TS 29.544 [26] is supported, the NEF provides a notification URI to request the BDT warning notification correspondingly.
NOTE 2:
The NEF may contact any PCF in the operator network.
3-4.
The (H-) PCF may invoke the Nudr_DataRepository_Query service operation by sending an HTTP GET request to the resource "BdtData", to request from the UDR all stored transfer policies. The UDR sends an HTTP "200 OK" response to the (H-) PCF.
NOTE 3:
In case only one PCF is deployed in the network, transfer policies can be locally stored in the PCF and the interaction with the UDR is not required.
5.
The (H-) PCF determines one or more transfer policies based on the information received from the NEF and other available information (e.g. network policy, existing transfer policies, network area information, network performance information from the NWDAF and load status estimation for the desired time window).

6.
The (H-) PCF sends a "201 Created" response to the Npcf_BDTPolicyControl_Create service operation with the acceptable one or more transfer policies and a Background Data Transfer Reference ID.

7.
The NEF sends a "201 Created" response to forward the received transfer policies to the AF. If the NEF received only one background transfer policy from the (H) PCF, steps 8-11 are not executed and the flow proceeds to step 12. Otherwise, the flow proceeds to step 8.
8.
The AF invokes the Nnef_BDTPNegotiation_Update service operation by sending an HTTP PATCH request to the resource "Individual BDT Subscription" to provide the NEF with the selected background data transfer policy.
9.
The NEF invokes the Npcf_BDTPolicyControl_Update service operation by sending an HTTP PATCH request to the resource "Individual BDT policy" to provide the (H-)-PCF with the selected background data transfer policy.

10.
The (H-) PCF sends an HTTP PATCH response message to the NEF.

11.
The NEF sends an HTTP PATCH response message to the AF.

12-13.
If the (H-)PCF does not locally store the transfer policy, it invokes the Nudr_DataRepository_Update service operation by sending an HTTP PUT request to the resource "IndividualBdtData", to store for the provided ASP identifier the new transfer policy together with the associated background data transfer reference ID, the volume of data per UE, the expected number of UEs and if available the corresponding network area information in the UDR. The UDR sends an HTTP "201 Created" response to the (H-)PCF.
NOTE 4:
For details of Nnef_BDTPNegotiation_Create/Update service operations refer to 3GPP TS 29.522 [24].
NOTE 5:
For details of Npcf_BDTPolicyControl_Create/Update service operations refer to 3GPP TS 29.554 [26].

NOTE 6:
For details of Nudr_DataRepository_Query/Update service operations refer to 3GPP TS 29.519 [12] and 3GPP TS 29.504 [27].
*** 4th Change ***
5.5.x
BDT warning notification procedure
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Figure 5.5.x-1: BDT warning notification procedure

0.
The AF subscribes to BDT warning notification from (H-)PCF via NEF during Negotiation for future background data transfer procedure (see subclause 5.5.4).

1.
The (H-)PCF subscribes to network performance from the NWDAF, and is notified when the network performance in the area of interest goes below the criteria from the NWDAF (see subclause 5.4.2).
2.
If the (H-)PCF determines that the background data traffic is impacted, the PCF invokes the Npcf_BDTPolicyControl_Notify service operation by sending the HTTP POST request with the BDT warning notification to the Notification URI "{notifUri}".
3.
To send the BDT warning notification from the (H-)PCF, the NEF invokes the Nnef_BDTPNegotiation_Notify service operation by sending the HTTP POST request with the BDT warning notification to the Notification URI "{notificationDestination}".
4.
If the AF decides to remove subscription to BDT warning notification, it invokes the Nnef_BDTPNegotiation_Update service operation by sending an HTTP PATCH request to the resource "Individual BDT Subscription".
5.
The NEF invokes the Npcf_BDTPolicyControl_Update service operation by sending an HTTP PATCH request to the resource "Individual BDT policy" to remove subscription to BDT warning notification from (H-)PCF.

6.
The (H-) PCF sends an HTTP PATCH response message to the NEF.

7.
The NEF sends an HTTP PATCH response message to the AF.

NOTE 1:
For details of Nnef_BDTPNegotiation_Notify service operation refer to 3GPP TS 29.522 [24].
NOTE 2:
For details of Npcf_BDTPolicyControl_Notify service operation refer to 3GPP TS 29.554 [26].
*** 5th Change ***
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