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*** 1st Change ***
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[3]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[4]
3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".

[5] 
3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".

[6]
3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".
[7]
 3GPP TS 29.507: "5G System; Access and Mobility Policy Control Service; Stage 3".
[8]
3GPP TS 29.508: "5G System; Session Management Event Exposure Service; Stage 3".
[9]
3GPP TS 29.512: "5G System; Session Management Policy Control Service; Stage 3".
[10]
3GPP TS 29.514: "5G System; Policy Authorization Service; Stage 3".
[11]
3GPP TS 29.520: "5G System; Network Data Analytics Services; Stage 3".
[12] 
3GPP TS 29.519: "5G System; Usage of the Unified Data Repository service for Policy Control Data and Structured Data; Stage 3".
[13]
3GPP TS 23.203: "Policies and Charging control architecture; Stage 2".
[xx]
3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction".
[yy]
3GPP TS 29.201: "Representational State Transfer (REST) reference point between Application Function (AF) and Protocol Converter (PC)".
[aa]
3GPP TS 29.214: "Policy and Charging Control over Rx reference point".
[bb]
3GPP TS 26.234: "End-to-end transparent streaming service; Protocols and codecs".

[cc]
3GPP2 C.S0046-0 v1.0: "3G Multimedia Streaming Services".
[dd]
3GPP2 C.S0055-A v1.0: "Packet Switched Video Telephony Services (PSVT/MCS)".
[ee]
IETF RFC 4566: "SDP: Session Description Protocol".

[ff]
3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS) Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)".
*** 2nd Change ***
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].

5GC
5G Core Network
AF
Application Function

AMF
Access and Mobility Management Function
BSF
Binding Support Function
MPS
Multimedia Priority Service
NEF
Network Exposure Function

NWDAF
Network Data Analytics Function
OCS
Online Charging System
PCC
Policy and Charging Control

PCF
Policy Control Function
SMF
Session Management Function

UDR
Unified Data Repository

UPF
User Plane Function
*** 3rd Change ***
7.3
QoS parameter mapping Functions at PCF
7.3.1
Introduction
The QoS authorization process consists of the derivation of the parameters Authorized 5G QoS Identifier (5QI), Authorized Allocation and Retention Priority (ARP) and Authorized Maximum/Guaranteed Data Rate UL/DL. And such process also includes the derivation of the QoS Notification Control (QNC), Reflective QoS Attribute (RQA), Priority Level (PL), Averaging Window (AW) and Maximum Data Burst Volume (MDBV).
When a session is initiated or modified the PCF shall derive Authorized QoS parameters from the service information received from an AF supporting Rx interface or from an AF supporting N5 interface.

7.3.2
PCF Interworking with an AF supporting Rx interface
When the AF interworks with the PCF using the Rx interface, the session binding in the PCF shall be always associated to an IP session and the PCF shall derive IP QoS parameters for the related IP flows.

In the case of SIP forking, the various forked responses may have different QoS requirements for the IP flows of the same media component. Each Authorized IP QoS Parameter should be set to the highest value requested for the IP flow(s) of that media component by any of the active forked responses.
Table 7.3.2-1: Rules for derivation of the Maximum Authorized Data Rates, Authorized Guaranteed Data Rates and Maximum Authorized QoS Class per service data flow or bidirectional combination of service data flows in the PCF

	Authorized QoS Parameter
	Derivation from service information
(see NOTE 4)

	Maximum Authorized Data Rate DL (Max_DR_DL) and UL (Max_DR_UL)
	IF operator special policy exists THEN

  Max_DR_UL:= as defined by operator specific algorithm;

  Max_DR_DL:= as defined by operator specific algorithm;

ELSE

  IF AF Application Identifier demands application specific data rate

  handling THEN

    Max_DR_UL:= as defined by application specific algorithm;

    Max_DR_DL:= as defined by application specific algorithm;

  ELSE IF Codec Data provides Codec information for a codec that is

  supported by a specific algorithm (NOTE 5, 12 and 13) THEN

    Max_DR_UL:= as defined by specific algorithm;

    Max_DR_DL:= as defined by specific algorithm;

  ELSE

    IF not RTCP flow(s) according to Flow Usage THEN

      IF Flow Status indicates “REMOVED” THEN

        Max_DR_UL:= 0;

        Max_DR_DL:= 0;

      ELSE

        IF Uplink Flow Description is supplied THEN
          IF Maximum UL Supported Bandwidth is present and supported THEN

             Max_DR_UL:= Maximum UL Supported Bandwidth;

         ELSE IF Maximum UL Requested Bandwidth is present THEN

            Max_DR_UL:= Maximum UL Requested Bandwidth;

          ELSE

            Max_DR_UL:= as set by the operator;

          ENDIF;

        ELSE

          Max_DR_UL:= 0;

        ENDIF;

        IF Downlink Flow Description is supplied THEN
          IF Maximum DL Supported Bandwidth is present and supported THEN

            Max_DR_DL:= Maximum DL Supported Bandwidth;
          ELSE IF Maximum DL Requested Bandwidth is present THEN

            Max_DR_DL:= Maximum DL Requested Bandwidth;

          ELSE

            Max_DR_DL:= as set by the operator;

          ENDIF;

        ELSE

          Max_DR_DL:= 0;

        ENDIF;

      ENDIF;

    ELSE /* RTCP IP flow(s) */

      IF RS Bandwidth is present and RR Bandwidth is present THEN 
        Max_DR_UL:= (RS Bandwidth + RR Bandwidth);
        Max_DR_DL:= (RS Bandwidth + RR Bandwidth);
      ELSE
        IF Maximum UL Requested Bandwidth is present THEN

          IF RS Bandwidth is present and RR Bandwidth is not present THEN

            Max_DR_UL:= MAX[0.05 * Maximum UL Requested Bandwidth, RS Bandwidth];

          ENDIF;

          IF RS Bandwidth is not present and RR Bandwidth is present THEN

            Max_DR_UL:= MAX[0.05 * Maximum UL Requested Bandwidth, RR Bandwidth];

          ENDIF;

          IF RS Bandwidth and RR Bandwidth are not present THEN

            Max_DR_UL:= 0.05 * Maximum UL Requested Bandwidth;

          ENDIF;

        ELSE

          Max_DR_UL:= as set by the operator;

        ENDIF;

        IF Maximum DL Requested Bandwidth is present THEN

          IF RS Bandwidth is present and RR Bandwidth is not present THEN

            Max_DR_DL:= MAX[0.05 * Maximum DL Requested Bandwidth, RS Bandwidth];

          ENDIF;

          IF RS Bandwidth is not present and RR Bandwidth is present THEN

            Max_DR_DL:= MAX[0.05 * Maximum DL Requested Bandwidth, RR Bandwidth];

          ENDIF;

          IF RS Bandwidth and RR Bandwidth are not present THEN

            Max_DR_DL:= 0.05 * Maximum DL Requested Bandwidth;
          ENDIF;

        ELSE

          Max_DR_DL:= as set by the operator;

        ENDIF;

      ENDIF;

    ENDIF;

  ENDIF;

ENDIF;

IF SIP Forking Indication indicates “SEVERAL DIALOGUES” THEN

   Max_DR_UL = MAX[Max_DR_UL, previous Max_DR_UL]
   Max_DR_DL = MAX[Max_DR_DL, previous Max_DR_DL]

ENDIF;



	Authorized Guaranteed Data Rate DL (Gua_DR_DL) and UL (Gua_DR_UL)

(see NOTE 6, 8, 9 and 10)
	IF operator special policy exists THEN

  Gua_DR_UL:= as defined by operator specific algorithm;

  Gua_DR_DL:= as defined by operator specific algorithm;

ELSE

  IF AF Application Identifier demands application specific data rate

  handling THEN

    Gua_DR_UL:= as defined by application specific algorithm;

    Gua_DR_DL:= as defined by application specific algorithm;

  ELSE IF Codec Data provides Codec information for a codec that is

  supported by a specific algorithm (NOTE 5, 12 and 13) THEN

    Gua_DR_UL:= as defined by specific algorithm;

    Gua_DR_DL:= as defined by specific algorithm;

  ELSE

       IF Uplink Flow Description is supplied THEN
          IF Minimum UL Desired Bandwidth is present and supported THEN

            Gua_DR_UL:= Minimum UL Desired Bandwidth;
          ELSE IF Minimum UL Requested Bandwidth is present THEN

            Gua_DR_UL:= Minimum UL Requested Bandwidth;

          ELSE

            Gua_DR_UL:= as set by the operator;

          ENDIF;

       ELSE

          Gua_DR_UL:= Max_DR_UL;

       ENDIF;

       IF Downlink Flow Description is supplied THEN
          IF Minimum DL Desired Bandwidth is present and supported THEN

            Gua_DR_DL:= Minimum DL Desired Bandwidth;
          ELSE IF Minimum DL Requested Bandwidth is present THEN

            Gua_DR_DL:= Minimum DL Requested Bandwidth;

          ELSE

            Gua_DR_DL:= as set by the operator;

          ENDIF;

       ELSE

          Gua_DR_DL:= Max_DR_DL;

       ENDIF;

  ENDIF;

ENDIF;

IF SIP Forking Indication indicates “SEVERAL DIALOGUES” THEN

   Gua_DR_UL = MAX[Gua_DR_UL, previous Gua_DR_UL]
   Gua_DR_DL = MAX[Gua_DR_DL, previous Gua_DR_DL]

ENDIF;



	Authorized 5G QoS Identifier (5QI)
(see NOTE 1, 2, 3 and 7)
	IF an operator special policy exists THEN

  5QI:= as defined by operator specific algorithm;

ELSE IF MPS Identifier demands MPS specific QoS Class handling THEN

     5QI:= as defined by MPS specific algorithm (NOTE 11);

ELSE IF AF Application Identifier demands application specific QoS Class handling THEN

     5QI:= as defined by application specific algorithm;

ELSE IF Codec Data provides Codec information for a codec that is supported by a specific algorithm THEN

     5QI:= as defined by specific algorithm; (NOTE 5)

ELSE

     /* The following 5QI derivation is an example of how to obtain the 5QI

         values in a 5GS network */

     IF Media Type is present THEN

           CASE Media Type OF

             “audio”:        5QI := 1;
             “video”:        5QI := 2;
             “application”:  5QI := 1 OR 2;
Editor's note:
5QI derivation for other media types is FFS.
/* NOTE: include new media types here */

             OTHERWISE:      5QI := 9;

                /*e.g. for TCP-based generic traffic */

           END;
   ENDIF;
ENDIF;

IF SIP Forking Indication indicates “SEVERAL DIALOGUES” THEN

   5QI = MAX[5QI, previous 5QI]

ENDIF ;


	NOTE 1:
The 5QI assigned to a RTCP IP flow is the same as for the corresponding RTP media IP flow.

NOTE 2:
When audio or video IP flow(s) are removed from a session, the 5QI shall keep the originally assigned value.

NOTE 3:
When audio or video IP flow(s) are added to a session, the PCF shall derive the 5QI taking into account the already existing media IP flow(s) within the session.

NOTE 4:
The encoding of the service information is defined in 3GPP TS 29.214 [aa] and 3GPP TS 29.201 [yy]. If AVPs are omitted within a Media Component Description or Media Subcomponent of the service information, the corresponding information from previous service information shall be used, as specified in 3GPP TS 29.214 [aa] and 3GPP TS 29.201 [yy].
NOTE 5:
3GPP TS 26.234 [bb], 3GPP TS 26.114 [xx], 3GPP2 C.S0046 [cc], and 3GPP2 C.S0055 [dd] contain examples of QoS parameters for codecs of interest. The support of any codec specific algorithm in the PCF is optional.

NOTE 6:
Authorized Guaranteed Data Rate DL and UL shall not be derived for non-GBR 5QI values.

NOTE 7:
Recommended 5QI values for standardised 5QI characteristics are shown in table 5.7.4-1 in 3GPP TS 23.501 [2].
NOTE 8:
The PCF may be configured with operator specific preconditions for setting the Authorized Guaranteed Data Rate lower than the corresponding Maximum Authorized Data Rate.
NOTE 9:
For certain services (e.g. DASH services according to 3GPP TS 26.247 [ff]), the AF may also provide a minimum required bandwidth so that the PCF can derive an Authorized Guaranteed Data Rate lower than the Maximum Authorized Data Rate.
NOTE 10:
For 5GS, the PCF shall assign an Authorized Guaranteed Data Rate UL/DL value within the limit supported by the serving network.
NOTE 11:
The MPS specific algorithm shall consider various inputs, including the received MPS Identifier and Reservation Priority, for deriving the 5QI.
NOTE 12:
When multiple codecs are supported per media stream (e.g. as part of multi-stream multiparty conferencing media handling are negotiated as described in 3GPP TS 26.114 [xx]) the codec specific algorithm shall consider the bandwidth related to each codec when calculating the total bandwidth.

NOTE 13:
3GPP TS 26.114 [xx] contains examples of how the Authorized Guaranteed Data Rate and Maximum Authorized Data Rate are assumed to be derived for multi-party multimedia conference media handling support. The support of this behaviour is optional.


The PCF should per ongoing session store the Authorized QoS parameters for each service data flow or bidirectional combination of service data flows (as described within a Media Subcomponent).

If the PCF provides a QoS information associated to a PCC rule it may apply the rules in table 7.3.2-2 to combine the Authorized QoS per service data flow or bidirectional combination of service data flows (as derived according to table 7.3.2-1) for all service data flows described by the corresponding PCC rule.

If the PCF provides a QoS information associated to a PDU session (i.e. QoS flow with default QoS rule), it may apply the rules in table 7.3.2-2 to combine the Authorized QoS per service data flow or bidirectional combination of service data flows (as derived according to table 7.3.2-1) for all service data flows allowed to be transported within the PDU session. It is recommended that the rules in table 7.3.2-2 are applied for all service data flows with corresponding AF session. The PCF may increase the authorized QoS further to take into account the requirements of predefined PCC rules without ongoing AF sessions.
NOTE 1:
QoS Information related to Maximum Authorized UL/DL Data Rate provided at PDU session level is not derived based on mapping tables in this subclause, but based on subscription and operator specific policies.
NOTE 2:
ARP is always calculated at PCC rule level according to table 7.3.2-2.
Table 7.3.2-2: Rules for calculating the Maximum Authorized/Guaranteed Data Rates,
5QI and ARP in the PCF

	Authorized QoS Parameter
	Calculation Rule

	Maximum Authorized Data Rate DL and UL
	Maximum Authorized Data Rate DL/UL is the sum of all Maximum Authorized Data Rate DL/UL for all the service data flows or bidirectional combinations of service data flows (as according to table 7.3.2-1).



	Guaranteed Authorized Data Rate DL and UL

(NOTE 3)
	Guaranteed Authorized Data Rate DL/UL is the sum of all Guaranteed Authorized Data Rate DL/UL for all the service data flows or bidirectional combinations of service data flows (as according to table 7.3.2-1).



	5QI
	5QI = MAX [needed QoS parameters per service data flow or bidirectional combination of service data flows (as operator’s defined criteria) among all the service data flows or bidirectional combinations of service data flows.]



	ARP
(NOTE 1)
	IF an operator special policy exists THEN

  ARP:= as defined by operator specific algorithm;

ELSE IF MPS Identifier demands MPS specific ARP handling THEN

    ARP:= as defined by MPS specific algorithm (NOTE 2);

ELSE IF AF Application Identifier demands application specific ARP

    handling THEN

      ARP:= as defined by application specific algorithm;

ELSE IF Reservation Priority demands application specific ARP handling THEN

        ARP:= as defined by application specific algorithm;
ENDIF;



	NOTE 1:
The ARP priority levels 1-8 should only be assigned to resources for services that are authorized to receive prioritized treatment within an operator domain.
NOTE 2:
The MPS specific algorithm shall consider various inputs, including the received MPS Identifier and Reservation Priority, for deriving the ARP.
NOTE 3:
The PCF may check that the Guaranteed Authorized Data Rate DL/UL does not exceed the limit supported by the serving network to minimize the risk of rejection of the bearer by the serving network.


7.3.3
PCF Interworking with an AF supporting N5 interface
Editor's Note:
QoS mapping table when N5 interface is supported is FFS.
*** End of Changes ***
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