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*** First Change ***

6.3
QoS parameter mapping Functions at PCRF
The QoS authorization process consists of the derivation of  the parameters Authorized QoS Class Identifier (QCI), Allocation and Retention Priority (ARP), and Authorized Maximum/Guaranteed Data Rate UL/DL.

When a session is initiated or modified the PCRF shall derive Authorized IP QoS parameters (i.e. QCI, Authorized Maximum/Guaranteed Data Rate DL/UL, ARP) from the service information. If the selected Bearer Control Mode (BCM) is UE-only this process shall be performed according to the mapping rules in table 6.3.1 to avoid undesired misalignments with the UE QoS parameters mapping.

In the case of 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 6.3.1: Rules for derivation of the Maximum Authorized Data Rates, Authorized Guaranteed Data Rates
and Maximum Authorized QoS Class per IP flow or bidirectional combination of IP flows in the PCRF
	Authorized IP 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 AVP 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 AVP provides Codec information for a codec that is

  supported by a specific algorithm 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 AVP THEN

      IF Flow-Status = REMOVED THEN

        Max_DR_UL:= 0;

        Max_DR_DL:= 0;

      ELSE

        IF uplink Flow Desription AVP is supplied THEN

          IF Max-Requested-Bandwidth-UL is present THEN

            Max_DR_UL:= Max-Requested-Bandwidth-UL ;

          ELSE

            Max_DR_UL:= as set by the operator;

          ENDIF;
        ELSE

          Max_DR_UL:= 0;

        ENDIF;

        IF downlink Flow Desription AVPs is supplied THEN

          IF Max-Requested-Bandwidth-DL is present THEN

            Max_DR_DL:= Max-Requested-Bandwidth-DL;

          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 Max-Requested-Bandwidth-UL is present THEN

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

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

          ENDIF;

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

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

          ENDIF;

          IF RS-Bandwidth and RR-Bandwidth are not present THEN 

            Max_DR_UL:= 0.05 * Max-Requested-Bandwidth_UL ;

          ENDIF;

        ELSE

          Max_DR_UL:= as set by the operator;

        ENDIF;

        IF Max-Requested-Bandwidth-DL is present THEN

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

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

          ENDIF;

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

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

          ENDIF;

          IF RS-Bandwidth and RR-Bandwidth are not present THEN 

            Max_DR_DL:= 0.05 * Max-Requested-Bandwidth-DL;
          ENDIF;

        ELSE

          Max_DR_DL:= as set by the operator;

        ENDIF;

      ENDIF;

    ENDIF;

  ENDIF;
ENDIF;

IF SIP-Forking-Indication AVP 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 11)
	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 AVP 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 AVP provides Codec information for a codec that is

  supported by a specific algorithm (NOTE 5)THEN
    Gua_DR_UL:= as defined by specific algorithm;

    Gua_DR_DL:= as defined by specific algorithm;
  ELSE

    Gua_DR_UL:= Max DR UL;

    Gua_DR_DL:= Max DR DL;

  ENDIF;
ENDIF;
IF SIP-Forking-Indication AVP 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 QoS Class Identifier [QCI] 

(see NOTE 1, 2, 7 and 12)
	IF a operator special policy exists THEN

  QCI:= as defined by operator specific algorithm; 

ELSE 

  IF AF-Application-Identifier AVP demands application specific QoS Class

  handling THEN

    QCI:= as defined by application specific algorithm;

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

  supported by a specific algorithm THEN
    QCI:= as defined by specific algorithm; (NOTE 5) 

  ELSE
  /* The following QCI derivation is an example of how to obtain the QCI 
     values in a GPRS network */
    IF Media-Type is present THEN

      /* for GPRS: streaming */

      IF (only uplink Flow Description AVPs are supplied for all IP

      flows of the AF session, which have media type "audio" or "video"

      and no flow usage "RTCP", or

      only downlink Flow Desription AVPs are supplied for all IP

      flows of the AF session, which have media type "audio" or "video"

      and no flow usage "RTCP") THEN
        CASE Media-Type OF

          "audio":        MaxClassDerivation := 3 OR 4; (NOTE 9)   

          "video":        MaxClassDerivation := 4

        END;      
      /* for GPRS: conversational */           

      ELSE

        CASE Media-Type OF

          "audio":        MaxClassDerivation:= 1 OR 2; (NOTE 6)   

          "video":        MaxClassDerivation:= 2

        END;       
      ENDIF;

      CASE Media-Type OF

        "audio":        QCI := MaxClassDerivation

        "video":        QCI := MaxClassDerivation

        "application":  QCI := 1 OR 2; (NOTE 6) 
           /*e.g. for GPRS: conversational*/

        "data":         QCI := 6 OR 7 OR 8; (NOTE 8)

           /*e.g. for GPRS: interactive with prio 1, 2 AND 3 respectively*/

        "control":      QCI := 6;      
           /*e.g. for GPRS: interactive with priority 1*/

/* NOTE: include new media types here */

        OTHERWISE:      QCI := 9;   

           /*e.g. for GPRS: background*/

      END;

   ENDIF;

ENDIF;
IF SIP-Forking-Indication AVP indicates SEVERAL_DIALOGUES THEN

   QCI = MAX[QCI, previous QCI](NOTE 10) 

ENDIF;


	NOTE 1:
The QCI 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 parameter MaxClassDerivation shall keep the originally assigned value.

NOTE 3:
When audio or video IP flow(s) are added to a session, the PCRF shall derive the parameter MaxClassDerivation 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 [10]. If AVPs are omitted within a Media-Component-Description AVP or Media-Sub-Component AVP of the service information, the corresponding information from previous service information shall be used, as specified in 3GPP TS 29.214 [10].

NOTE 5:
3GPP TS 26.234 [6] , 3GPP TS 26.236 [7] , 3GPP2 C.S0046 [18], and 3GPP2 C.S0055 [19] contain examples of QoS parameters for codecs of interest. The support of any codec specific algorithm in the PCRF is optional.
NOTE 6:
The final QCI value will depend on the value of SSID (speech/unknown) according to 3GPP TS 23.107 [4]. If the PCRF is not able to determine the SSID, it should use the QCI value 2 that correspons to SSID unknown. For UE-init and mixed mode, the PCRF may derive from the requested QoS of an IP CAN bearer which SSID is applicable.

NOTE 7:
The numeric value of the QCI are based on 3GPP TS 29.212 [9].

NOTE 8:
The QCI value also encodes the traffic handling priority for GPRS. If the PCRF is not able to determine a traffic handling priority, it should choose QCI 8 that corresponds to priority 3. Also, for UE-initiated bearers the PCRF should only use QCI 8 in order to have the same mapping rules in both UE and PCRF.

NOTE 9:
The final QCI value will depend on the value of SSID (speech/unknown) according to 3GPP TS 23.107 [4]. If the PCRF is not able to determine the SSID, it should use the QCI value 4 that corresponds to SSID unknown. For UE-init and mixed mode, the PCRF may derive from the requested QoS of an IP CAN bearer which SSID is applicable.

NOTE 10:
The Max function shall use the following precedence order for the QCI values:  2 > 1 > 4 > 3 > 5 > 6 > 7 > 8 > 9

NOTE 11: Authorized Guaranteed Data Rate DL and UL shall not be derived for QCI values 5, 6, 7, 8 and 9.
NOTE 12: Recommended QCI values for standardised QCI characteristics are shown in table 6.1.7 in 3GPP TS 23.203 [2].


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

If the PCRF provides a QoS-Information AVP within a Charging-Rule-Definition AVP it may apply the rules in table 6.3.2 to combine the Authorized QoS per IP flow or bidirectional combination of IP flows (as derived according to table 6.3.1) for all IP flows described by the corresponding PCC rule.

If the PCRF provides a QoS-Information AVP for an entire IP CAN bearer (for a UE-initiated IP-CAN bearer in the GPRS case) or IP CAN session, it may apply the rules in table 6.3.2 to combine the Authorized QoS per IP flow or bidirectional combination of IP flows (as derived according to table 6.3.1) for all IP flows allowed to be transported within the IP CAN bearer or session. It is recommended that the rules in table 6.3.2 are applied for all IP flows with corresponding AF session. The PCRF may increase the authorized QoS further to take into account the requirements of predefined PCC rules without ongoing AF sessions.
NOTE:
QoS-Information AVP provided at IP-CAN session level is not derived based on mapping tables, but based on subscription and operator specific policies.
NOTE: 
Allocation-Retention-Priority AVP is always calculated at PCC rule level according to table 6.3.2.
For a UE initiated PDP context within GPRS, the PCRF applies the binding mechanism described in Clause 5 to decide which flows are allowed to be transported within the IP CAN bearer.

Table 6.3.2: Rules for calculating the Maximum Authorized/Guaranteed Data Rates,
QCI and ARP in the PCRF
	Authorized IP 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 IP flows or bidirectional combinations of IP flows (as according to table 6.3.1).

IF Network = GPRS AND Maximum Authorized Data Rate DL/UL > 256 Mbps THEN
   Maximum Authorized Data Rate DL/UL = 256 Mbps  /* See 3GPP TS 23.107 [4] */
ENDIF;


	Guaranteed Authorized Data Rate DL and UL
	Guaranteed Authorized Data Rate DL/UL is the sum of all Guaranteed Authorized Data Rate DL/UL for all the IP flows or bidirectional combinations of IP flows (as according to table 6.3.1).


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



	ARP
(see NOTE 1)
	IF a operator special policy exists THEN

  ARP:= as defined by operator specific algorithm; 

ELSE 

  IF AF-Application-Identifier AVP demands application specific ARP
  handling THEN

    ARP:= as defined by application specific algorithm;

  ENDIF;

ELSE

  IF Reservation-Priority AVP demands application specific ARP handling THEN

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


*** Second Change ***

6.4.x 3GPP- EPS

6.4.X.1
Authorized IP QoS parameters per PDP Context to Authorized UMTS QoS parameters mapping in P-GW.

This Translation/Mapping function in the P-GW applies when the P-GW interacts with a Gn/Gp SGSN.
The Translation/Mapping function in the P-GW shall derive the Authorized UMTS QoS parameters from the Authorized IP QoS parameters derived for the bearer applying the rules in table 6.4.x.
Table 6.4.X: Rules for derivation of the Authorized UMTS QoS Parameters per PDP context
from the Authorized IP QoS Parameters in P-GW.
	Authorized UMTS QoS Parameter per PDP context
	Derivation from Authorized IP QoS Parameters

	Maximum Authorized Bandwidth DL and UL per PDP context
(see NOTE 2)
	For non-GBR bearers, Maximum Authorized Bandwidth DL/UL per PDP context = APN-Aggregate-Max-Bitrate DL/UL
For GBR bearers, Maximum Authorized Bandwidth DL/UL per PDP context = Sum of Maximum Authorized Data Rate DL/UL for all PCC Rules bound to that bearer 

	Guaranteed Authorized Data Rate DL and UL per PDP context
	Guaranteed Authorized Data Rate DL/UL per PDP context = Sum of Guaranteed Authorized Data Rate DL/UL for all PCC Rules bound to that bearer

	Maximum Authorized Traffic Class per PDP context
	IF QCI = 1 OR 2 OR 3 THEN
     Maximum Authorized Traffic Class = "Conversational"

ELSEIF QCI = 4 THEN
     Maximum Authorized Traffic Class = "Streaming"

ELSEIF QCI = 5 OR 6 OR 7 OR 8 THEN
     Maximum Authorized Traffic Class = "Interactive";

ELSE Maximum Authorized Traffic Class = "Background"
ENDIF ;

	Traffic Handling Priority
	IF QCI = 5 OR 6 THEN

     Maximum Authorized Traffic Handling Priority = "1";

ELSE IF QCI = 7 THEN

     Maximum Authorized Traffic Handling Priority = "2";

ELSE IF QCI = 8 THEN

     Maximum Authorized Traffic Handling Priority = "3";

ELSE the P-GW shall not derive Traffic Handling Priority

ENDIF ;

	Signalling Indication
	IF QCI = 5 THEN

     Signalling Indication = "Yes";

ELSE IF QCI = 6 OR 7 OR 8 THEN

     Signalling Indication = "No";

ELSE the P-GW shall not derive Signalling Indication

ENDIF ;



	Source Statistics Descriptor
	IF QCI = 1 THEN

     Source Statistics Descriptor = "speech";

ELSE IF QCI = 2 OR 3 OR 4 THEN

     Source Statistics Descriptor = "unknown";

ELSE the P-GW shall not derive Source Statistics Descriptor

ENDIF ;



	APN-AMBR DL and UL 
(see NOTE 3)
	For non-GBR bearers, APN-AMBR = APN-Aggregate-Max-Bitrate DL/UL


	Transfer Delay
(see NOTE 1)
	IF QCI = 2 THEN

     Transfer Delay = 150 ms
ELSE IF QCI = 3 THEN

     Transfer Delay >= 80 ms

ELSE IF QCI = 1 OR 4 the P-GW shall set the Transfer Delay as the Packet Delay Budget for that QCI

ELSE the P-GW shall not derive Transfer Delay. 

ENDIF ; 



	NOTE 1: Recommended Packet Delay Budget values for the different QCI values are defined in clause    

        6.1.7, 3GPP TS 23.203 [2].

NOTE 2:   For non-GBR bearers, applicable only if APN-AMBR is not supported by the SGSN.
NOTE 3:   Applicable to all non-GBR PDP-Contexts when supported by the SGSN.


6.4.X.2
Comparing UMTS QoS Parameters against the Authorized UMTS QoS parameters in P-GW for UE initiated PDP context

Upon receiving a PDP context activation, the P-GW requests PCC rules from the PCRF (see 3GPP TS 29.212 [9] for details). The PCRF may supply Authorized IP QoS Parameters applicable for the provided PCC rules. The P-GW calculates the Authorized IP QoS parameters per bearer and maps the Authorized IP QoS parameters per bearer to Authorized UMTS QoS parameters according to clause 6.4.X.1 and then compares the requested UMTS QoS parameters against the corresponding Authorized UMTS QoS parameters. The following criteria shall be fulfilled:
-
If the requested Guaranteed Bitrate DL/UL (if the requested Traffic Class is Conversational or Streaming) is equal to the Authorized Guaranteed data rate DL/UL; and

-
the requested Maximum Bitrate DL/UL (if the requested Traffic Class is Interactive or Background) is equal to Maximum Authorized data rate DL/UL; and

-
the requested Traffic Class is equal to Maximum Authorized Traffic Class.

Then, the P-GW shall accept the PDP context activation with the UE requested parameters.Otherwise, the P-GW shall accept the request and adjust (downgrade or upgrade) the requested UMTS QoS parameters to the values that were authorized. 
*** End of Changes ***
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