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=== First 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 and/or edition number or version number) 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 23.203: "Policy Control and charging architecture".

[3]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[4]
3GPP TS 23.107: "Quality of Service (QoS) concept and architecture".

[5]
3GPP TS 24.229: "IP Multimedia Call Control Protocol based on SIP and SDP; Stage 3".
[6]
3GPP TS 26.234: "End-to-end transparent streaming service; Protocols and codecs".

[7]
3GPP TS 26.236: "Packet switched conversational multimedia applications; Transport protocols".

[8]
3GPP TS 29.207, version 6.5.0: "Policy control over Go interface".

[9]
3GPP TS 29.212: " Policy and Charging Control over Gx reference point".

[10]
3GPP TS 29.214: "Policy and Charging Control over Rx reference point".

[11]
IETF RFC 2327: "SDP: Session Description Protocol".

[12]
IETF RFC 3264: "An Offer/Answer model with the Session Description Protocol (SDP)".
[13]
IETF RFC 3556: "Session Description Protocol (SDP) Bandwidth Modifiers for RTP Control Protocol (RTCP) Bandwidth".

[14]
IETF RFC 3588: "Diameter Base Protocol".

[15]
draft-ietf-mmusic-ice-18 (September 2007): "Interactive Connectivity Establishment (ICE): A Protocol for Network Address Translator (NAT) Traversal for Offer/Answer Protocols".

Editor's note:
The above document cannot be formally referenced until it is published as an RFC.

[xx]
3GPP2 C.S0046: "3G Multimedia Streaming Services".
[yy]
3GPP2 C.S0055: "Packet Switched Video Telephony Services (PSVT/MCS)".

[aa]
3GPP2 X.S0011-D: "cdma2000 Wireless IP Network Standard".

=== Second 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) 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) 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) 
	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 notes 1, 2, 3 and 7)
	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

    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 [xx], and 3GPP2 C.S0055 [yy] 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


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) 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.

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
and QCI 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.]




=== Third Change ===
6.4
QoS parameter mapping Functions at PCEF
6.4.1
GPRS

6.4.1.1
Authorized IP QoS parameters per PDP Context to Authorized UMTS QoS parameters mapping in GGSN

The Translation/Mapping function in the GGSN shall derive the Authorized UMTS QoS parameters from the Authorized IP QoS parameters received from the PCRF according to the rules in table 6.4.1.

Table 6.4.1: Rules for derivation of the Authorized UMTS QoS Parameters per PDP context
from the Authorized IP QoS Parameters in GGSN
	Authorized UMTS QoS Parameter per PDP context
	Derivation from Authorized IP QoS Parameters

	Maximum Authorized Bandwidth DL and UL per PDP context
	Maximum Authorized Bandwidth DL/UL per PDP context = Maximum Authorized Data Rate DL/UL 

	Guaranteed Authorized Data Rate DL and UL per PDP context
	Guaranteed Authorized Data Rate DL/UL per PDP context = Guaranteed Authorized Data Rate DL/UL

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

ELSEIF QCI = 3 OR 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 GGSN 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 GGSN shall not derive Signalling Indication

ENDIF ;



	Source Statistics Descriptor
	IF QCI = (1 OR 3) THEN

     Source Statistics Descriptor = "speech";

ELSE IF QCI = 2 OR 4 THEN

     Source Statistics Descriptor = "unknown";

ELSE the GGSN shall not derive Source Statistics Descriptor

ENDIF ;




6.4.1.2
Comparing UMTS QoS Parameters against the Authorized UMTS QoS parameters in GGSN for UE initiated PDP context
Upon receiving a PDP context activation, the GGSN requests PCC rules from the PCRF (see 3GPP TS 29.212 [9] for details). The PCRF may supply Authorized UMTS QoS Parameters per PDP context together with the PCC rules. The GGSN maps the Authorized IP QoS parameters per PDP Context to Authorized UMTS QoS parameters according to clause 6.4.1.1 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 GGSN shall accept the PDP context activation or modification with the UE requested parameters.Otherwise, the GGSN is adjusted (downgrade or upgrade) the requested UMTS QoS parameters to the values that were authorized.
6.4.2
3GPP2 IP-CAN
6.4.2.1
Authorized IP QoS parameters to Authorized access network QoS parameters mapping in AGW
The Translation/Mapping function in the AGW shall derive the Authorized access network QoS parameters from the Authorized IP QoS parameters received from the PCRF according to the rules in table 6.4.2.

Table 6.4.2: Rules for derivation of the Authorized access network QoS Parameters per bearer
from the Authorized IP QoS Parameters in AGW
	Authorized UMTS QoS Parameter per bearer
	Derivation from Authorized IP QoS Parameters

	Maximum Authorized Bandwidth DL and UL per bearer
	Maximum Authorized Bandwidth DL/UL per bearer = Maximum Authorized Data Rate DL/UL 

	Guaranteed Authorized Data Rate DL and UL per bearer
	Guaranteed Authorized Data Rate DL/UL per bearer = Guaranteed Authorized Data Rate DL/UL

	Maximum Authorized Traffic Class, Traffic Handling Priority, Signaling Indication and Source Statistics Descriptor
	The Mapping is based on the QCI definition given in 3GPP TS29.212 [9]


6.4.2.2
Comparing against the Authorized access network QoS parameters in AGW
Upon receiving a bearer activation request the AGW compares the requested access network QoS parameters against the corresponding Authorized access network QoS parameters received via the translation/mapping function. If all the requested parameters lie within the limits, the bearer activation or bearer modification request shall be accepted i.e. the following criteria shall be fulfilled:

· the requested Guaranteed Bitrate DL/UL (if the requested Traffic Class is Conversational or Streaming) or Maximum Bitrate DL/UL (if the requested Traffic Class is Interactive or Background) is less than or equal to Maximum Authorized data rate DL/UL; and

· the requested Traffic Class is less than or equal to Maximum Authorized Traffic Class.

If any of the requested parameters are greater than the corresponding Authorized access network QoS parameters, the AGW shall downgrade the requested access network QoS parameters to fall within authorized values.

=== Fourth Change ===
6.5
QoS parameter mapping Functions at UE for a UE-initiated GPRS PDP Context

Figure 6.5.1 indicates the entities participating in the generation of the requested QoS parameters when the UE activates or modifies a PDP Context. The steps are:

1.
The Application provides the UMTS BS Manager, possibly via the IP BS Manager and the Translation/Mapping function, with relevant information to perform step 2 or step 4. (Not subject to standardization within 3GPP).

2.
If needed, information from step 1 is used to access a proper set of UMTS QoS Parameters. See 3GPP TS 26.236 [7] for Conversational Codec Applications and 3GPP TS 26.234 [6] for Streaming Codec Applications.

3.
If SDP is available then the SDP Parameters should give guidance for the UMTS BS Manager (possibly via the IP Manager and the Translation/Mapping function) ,according to the rules in clause 6.5.1, to set the Maximum Bitrate UL/DL and the Guaranteed Bitrate UL/DL. Furthermore the Maximum Authorized Bandwidth UL/DL and Maximum Authorised Traffic Class should be derived according to the rules in clause 6.5.2.
4.
A set of UMTS QoS Parameters values from step 2 (or directly from step 1) is possibly merged together with the Maximum Bitrate UL/DL and the Guaranteed Bitrate UL/DL from step 3. The result should constitute the requested UMTS QoS Parameters. The UE should check that the requested Guaranteed Bitrate UL/DL or requested Maximum Bitrate UL/DL (depending on the requested Traffic Class) does not exceed the Maximum Authorized Bandwidth UL/DL derived in step 3. Furthermore, if the UE has implemented the mapping rule for Maximum Authorized Traffic Class, as defined in clause 6.5.2, the UE should check that the requested Traffic Class does not exceed the Maximum Authorised Traffic Class derived in step 3.
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Figure 6.5.1: Framework for generating requested QoS parameters in the UE

6.5.1
SDP to UMTS QoS parameter mapping in UE

If SDP Parameters are available, then before activating or modifying a PDP Context the UE should check if the SDP Parameters give guidance for setting the requested UMTS QoS Parameters. The UE should use the mapping rule in table 6.5.1.1 to derive the Maximum and Guaranteed Bitrate DL/UL from the SDP Parameters.
Table 6.5.1.1: Recommended rules for derivation of the requested Maximum
and Guaranteed Bitrate DL/UL per media component in the UE
	UMTS QoS Parameter per media component 
	Derivation from SDP Parameters

	Maximum Bitrate DL/UL and
Guaranteed Bitrate DL/UL per media component
	/* Check if the media use codec(s) */
IF [(<media> = ("audio" or "video")) and (<transport> = "RTP/AVP")] THEN

    /* Check if Streaming */ 
    IF a= ("sendonly" or "recvonly") THEN
        Maximum Bitrate DL/UL and Guaranteed Bitrate DL/UL per media component as specified in reference [6] ;
    /* Conversational as default !*/ 
    ELSE
        Maximum Bitrate DL/UL and Guaranteed Bitrate DL/UL per media component as specified in reference [7] ;
    ENDIF ;
 
/* Check for presence of bandwidth attribute for each media component */
ELSEIF b=AS:<bandwidth-value> is present THEN
    IF media stream only downlink THEN

        Maximum Bitrate DL = Guaranteed Bitrate DL =<bandwidth-value >;

    ELSEIF mediastream only uplink THEN

        Maximum Bitrate UL = Guaranteed Bitrate UL =<bandwidth-value >;

    ELSEIF mediastreams both downlink and uplink THEN

        Maximum Bitrate DL = Guaranteed Bitrate DL =<bandwidth-value >;

        Maximum Bitrate UL = Guaranteed Bitrate UL =<bandwidth-value >;

    ENDIF;

ELSE

/* SDP does not give any guidance ! */
Maximum Bitrate DL/UL and Guaranteed Bitrate DL/UL per media component as specified by the UE manufacturer; 
ENDIF ;


6.5.2
SDP parameters to Authorized UMTS QoS parameters mapping in UE

If the PDP Context is activated or modified the UE should use the mapping rules in table 6.5.2.1 for all applications using SDP to derive the Maximum Authorized Bandwidth UL/DL per IP flow or bidirectional combinations of IP flows.

Table 6.5.2.1 also has a mapping rule for derivation of Maximum Authorized Traffic Class per IP flow or bidirectional combinations of IP flows which applies for session initiation and modification.

In future releases this mapping rule may change. 

In the case of forking, the various forked responses may have different QoS requirements for the same IP flows of a media component. When the Authorized UMTS QoS Parameters are used by the UE, they shall be set equal to the highest values requested for the IP flows of that media component by any of the active forked responses. The UE should use the mapping rule in table 6.5.2.1 for each forked response.

Table 6.5.2.1: Rules for derivation of the Maximum Authorized Bandwidth DL/UL and
the Maximum Authorized Traffic Class per IP flow or bidirectional combination of IP flows in the UE
	Authorized UMTS QoS Parameter 
	Derivation from SDP Parameters
(see note 4)

	Maximum Authorized Bandwidth DL (Max_BW_DL) and UL (Max_BW_UL)
(see NOTE 5)
	IF a=recvonly THEN

  IF <SDP direction> = mobile originated THEN

    Direction:= downlink;
  ELSE /* mobile terminated */

             Direction:= uplink;

  ENDIF;

ELSE /* a!= recvonly */
  IF a=sendonly THEN

    IF <SDP direction> = mobile originated THEN

      Direction: = uplink;

    ELSE /* mobile terminated */

      Direction:= downlink;

    ENDIF;

  ELSE /*sendrecv, inactive or no direction attribute*/

    Direction:=both;

  ENDIF;

ENDIF;

/* Max_BW_UL and Max_BW_DL */

IF media IP flow(s) THEN

  IF bAS=AS:<bandwidth> is present THEN

    IF Direction=downlink THEN

      Max_BW_UL:= 0;

      Max_BW_DL:= bAS;

    ELSE

      IF Direction=uplink THEN

        Max_BW_UL:= bAS;

        Max_BW_DL:= 0;

      ELSE /*Direction=both*/

        Max_BW_UL:= bAS;

        Max_BW_DL:= bAS;

      ENDIF;
    ENDIF;
  ELSE

    bw:= as set by the UE manufacturer;

    IF Direction=downlink THEN

      Max_BW_UL:= 0;

      Max_BW_DL:= bw;

    ELSE

      IF Direction=uplink THEN

        Max_BW_UL:= bw;

        Max_BW_DL:= 0;

      ELSE /*Direction=both*/

        Max_BW_UL:= bw;

        Max_BW_DL:= bw;

      ENDIF;

    ENDIF;

  ENDIF;
ELSE /* RTCP IP flow(s) */

  IF bRS=RS:<bandwidth> and bRR=RR:<bandwidth> is present THEN 
    Max_BW_UL:= (bRS + bRR) / 1000;
    Max_BW_DL:= (bRS + bRR) / 1000;
  ELSE
    IF bAS=AS:<bandwidth> is present THEN

      IF bRS=RS:<bandwidth> is present and bRR=RR:<bandwidth> is not present  

      THEN 

        Max_BW_UL:= MAX[0.05 * bAS, bRS / 1000];
        Max_BW_DL:= MAX[0.05 * bAS, bRS / 1000];

      ENDIF;

      IF bRS=RS:<bandwidth> is not present and bRR=RR:<bandwidth> is present 
      THEN 

        Max_BW_UL:= MAX[0.05 * bAS, bRR / 1000];
        Max_BW_DL:= MAX[0.05 * bAS, bRR / 1000];

      ENDIF;

        IF bRS=RS:<bandwidth> and bRR=RR:<bandwidth> is not present THEN 

          Max_BW_UL:= 0.05 * bAS;
          Max_BW_DL:= 0.05 * bAS;

        ENDIF;

      ELSE

         Max_BW_UL:= as set by the UE manufacture;

         Max_BW_DL:= as set by the UE manufacture;

      ENDIF;

   ENDIF;

ENDIF;


	Maximum Authorized Traffic Class [MaxTrafficClass] (see NOTE 1, 2 and3)
	IF (all media IP flows of media type "audio"  or  "video" for the session are

    unidirectional and have the same direction) THEN

            MaxService:= streaming; 

ELSE

            MaxService:= conversational; 

ENDIF;

CASE <media> OF

         "audio":         MaxTrafficClass:= MaxService;

         "video":         MaxTrafficClass:= MaxService;

         "application":   MaxTrafficClass:=conversational;

         "data":          MaxTrafficClass:=interactive with priority 3;

         "control":       MaxTrafficClass:=interactive with priority 1; 

         /*new media type*/

         OTHERWISE:       MaxTrafficClass:=background;

END;

	NOTE 1:
The Maximum Authorized Traffic Class for 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 MaxService shall keep the originally assigned value.

NOTE 3: 
When audio or video IP flow(s) are added to a session, the UE shall derive the parameter MaxService  taking into account the already existing media IP flows within the session.
NOTE 4: 
The SDP parameters are described in RFC 2327 [11].

NOTE 5: 
The 'b=RS:' and ‘b=RR:' SDP bandwidth modifiers are defined in RFC 3556 [13].


The UE should per ongoing session store the Authorized UMTS QoS parameters per IP flow or bidirectional combination of IP flows.

Before activating or modifying a PDP context the UE should check that the requested Guaranteed Bitrate UL/DL (if the Traffic Class is Conversational or Streaming) or the requested Maximum Bitrate UL/DL (if the Traffic Class is Interactive or Background) does not exceed the Maximum Authorized Bandwidth UL/DL per PDP context (calculated according to the rule in table 6.5.2.2). If the requested Guaranteed Bitrate UL/DL or the requested Maximum Bitrate UL/DL exceeds the Maximum Authorized Bandwidth UL/DL per PDP context, the UE should reduce the requested Guaranteed Bitrate UL/DL or the requested Maximum Bitrate UL/DL to the Maximum Authorized Bandwidth UL/DL per PDP context. Furthermore, if the rule in table 6.5.2.1 for calculating Traffic Class per IP flow or bdirectional combination of IP flows is implemented, the UE should check that the requested UMTS QoS parameter Traffic Class does not exceed the Maximum Authorized Traffic Class per PDP context (calculated according to the rule in table 6.5.2.2). If the requested UMTS QoS parameter Traffic Class exceeds the Maximum Authorized Traffic Class per PDP context, the UE should reduce the requested UMTS QoS parameter Traffic Class to the Maximum Authorized Traffic Class per PDP context.

Table 6.5.2.2: Rules for calculating the Maximum Authorized Bandwidths
and Maximum Authorized Traffic Class per PDP Context in the UE

	Authorized UMTS QoS Parameter per PDP Context
	Calculation Rule

	Maximum Authorized Bandwidth DL and UL per PDP Context
	Maximum Authorized Bandwidth DL/UL per PDP Context is the sum of all Maximum 
Authorized Bandwidth DL/UL for all the IP flows or bidirectional combinations

of IP flows (as derived according to table 6.5.2.1) associated with that PDP

Context ;

IF Maximum Authorized Bandwidth DL/UL per PDP Context > 256 Mbps THEN
   Maximum Authorized Bandwidth DL/UL per PDP Context = 256 Mbps
   /* See  ref [4] */
END;


	Maximum Authorized Traffic Class per PDP Context
	Maximum Authorised Traffic Class per PDP Context = MAX [Maximum Authorized QoS Class per IP flow or bidirectional combination of IP flows (as derived according to table 6.5.2.1) among all the IP flows or bidirectional combinations of IP flows associated with that PDP Context] ;

(The MAX function ranks the possible Maximum Authorised Traffic Class values as follows: Conversational > Streaming > Interactive with priority 1 > Interactive with priority 2 > Interactive with priority 3 > Background)


6.6
QoS parameter mapping in the UE for 3GPP2 IP-CAN

If the UE uses a different QoS mapping mechanism then Section 6.6 does not apply.

6.6.1
Framework for QoS mapping in the UE

Figure 6.6.1 indicates the entities participating in the generation of the requested QoS parameters to activate or modify a bearer in the UE. The steps are:

1.
The Application provides the access network QoS Manager, possibly via the Translation/Mapping function, with relevant information to perform step 2 or step 4. (Not subject to standardization).

2.
If needed, information from step 1 is used to access a proper set of access network QoS Parameters (see 3GPP2 X.S0011-D [aa]).

3.
If SDP is available then the SDP Parameters should give guidance for the access network BS Manager (possibly via the Translation/Mapping function), according to the rules in subclause 6.6.2, to set the Maximum Bitrate UL/DL and the Guaranteed Bitrate UL/DL. Furthermore if the SDP Parameters are received in an IMS context in which PCC is applied, the Maximum Authorized Bandwidth UL/DL and Maximum Authorised Traffic Class should be derived according to the rules in subclause 6.6.3.
4.
A set of access network QoS Parameters values from step 2 (or directly from step 1) is possibly merged together with the Maximum Bitrate UL/DL and the Guaranteed Bitrate UL/DL from step 3. The result should constitute the requested access network QoS Parameters. If the bearer is activated or modified in an IMS context in which PCC is applied, the UE should check that the requested Guaranteed Bitrate UL/DL or requested Maximum Bitrate UL/DL (depending on the requested Traffic Class) does not exceed the Maximum Authorized Bandwidth UL/DL derived in step 3. Furthermore, if the UE has implemented the mapping rule for Maximum Authorized Traffic Class, as defined in subclause 6.6.3, the UE should check that the requested Traffic Class does not exceed the Maximum Authorised Traffic Class derived in step 3.
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Figure 6.6.1: Framework for generating requested QoS parameters in the UE

6.6.2
SDP to access network QoS parameter mapping in UE

If SDP Parameters are available, then before activating or modifying a bearer the UE should check if the SDP Parameters give guidance for setting the requested access network QoS Parameters. The UE should use the mapping rule in table 6.6.2.1 to derive the Maximum and Guaranteed Bitrate DL/UL from the SDP Parameters.
Table 6.6.2.1: Recommended rules for derivation of the requested Maximum
and Guaranteed Bitrate DL/UL per media component in the UE
	access network QoS Parameter per media component 
	Derivation from SDP Parameters

	Maximum Bitrate DL/UL and
Guaranteed Bitrate DL/UL per media component
	/* Check if the media use codec(s) */
IF [(<media> = ("audio" or "video")) and (<transport> = "RTP/AVP")] THEN

    /* Check if Streaming */ 
    IF a= ("sendonly" or "recvonly") THEN
        Maximum Bitrate DL/UL and Guaranteed Bitrate DL/UL per media component as specified in reference [5] ;
    /* Conversational as default !*/ 
    ELSE
        Maximum Bitrate DL/UL and Guaranteed Bitrate DL/UL per media component as specified in reference [6] ;
    ENDIF ;
 
/* Check for presence of bandwidth attribute for each media component */
ELSEIF b=AS:<bandwidth-value> is present THEN
    IF media stream only downlink THEN

        Maximum Bitrate DL = Guaranteed Bitrate DL =<bandwidth-value >;

    ELSEIF mediastream only uplink THEN

        Maximum Bitrate UL = Guaranteed Bitrate UL =<bandwidth-value >;

    ELSEIF mediastreams both downlink and uplink THEN

        Maximum Bitrate DL = Guaranteed Bitrate DL =<bandwidth-value >;

        Maximum Bitrate UL = Guaranteed Bitrate UL =<bandwidth-value >;

    ENDIF;

ELSE

/* SDP does not give any guidance ! */
Maximum Bitrate DL/UL and Guaranteed Bitrate DL/UL per media component as specified by the UE manufacturer; 
ENDIF ;


6.6.3
SDP parameters to Authorized access network QoS parameters mapping in UE

If the bearer is activated or modified and SBBC is applied, then the UE should use the mapping rules in table 6.6.3.1 for all applications using SDP to derive the Maximum Authorized Bandwidth UL/DL per flow identifier.

Table 6.6.3.1 also has a mapping rule for derivation of Maximum Authorized Traffic Class per flow identifier that applies for session initiation and modification.

In the case of forking, the various forked responses may have different QoS requirements for the same IP flows of a media component. When the Authorized access network QoS Parameters are used by the UE, they shall be set equal to the highest values requested for the IP flows of that media component by any of the active forked responses. The UE should use the mapping rule in table 6.6.3.1 for each forked response.

Table 6.6.3.1: Rules for derivation of the Maximum Authorized Bandwidth DL/UL
and the Maximum Authorized Traffic Class per flow identifier in the UE
	Authorized access network QoS Parameter per flow identifier
	Derivation from SDP Parameters
(see NOTE 4)

	Maximum Authorized Bandwidth DL (Max_BW_DL) and UL (Max_BW_UL) per flow identifier (see NOTE 5)
	IF PCC is applied THEN


/* The Direction of the IP flow(s) identified by the flow identifier */

IF a=recvonly THEN

      IF <SDP direction> = mobile originated THEN

             Direction:= downlink;

      ELSE /* mobile terminated */

             Direction:= uplink;

      ENDIF;

ELSE;

      IF a=sendonly THEN

            IF <SDP direction> = mobile originated THEN

                  Direction: = uplink;

            ELSE /* mobile terminated */

                  Direction:= downlink;

            ENDIF;

      ELSE /*sendrecv, inactive or no direction attribute*/

            Direction:=both;

      ENDIF;

ENDIF;

/* Max_BW_UL and Max_BW_DL */

IF media IP flow(s) THEN

   IF bAS=AS:<bandwidth> is present THEN

      IF Direction=downlink THEN

         Max_BW_UL:= 0;

         Max_BW_DL:= bAS;

      ELSE

         IF Direction=uplink THEN

            Max_BW_UL:= bAS;

            Max_BW_DL:= 0;

         ELSE /*Direction=both*/

            Max_BW_UL:= bAS;

            Max_BW_DL:= bAS;

         ENDIF;

      ENDIF;

   ELSE

      bw:= as set by the UE manufacturer;

      IF Direction=downlink THEN

         Max_BW_UL:= 0;

         Max_BW_DL:= bw;

      ELSE

         IF Direction=uplink THEN

            Max_BW_UL:= bw;

            Max_BW_DL:= 0;

         ELSE /*Direction=both*/

            Max_BW_UL:= bw;

            Max_BW_DL:= bw;

         ENDIF;

      ENDIF;

   ENDIF;

ELSE /* RTCP IP flow(s) */

   IF bRS=RS:<bandwidth> and bRR=RR:<bandwidth> is present THEN 
      Max_BW_UL:= (bRS + bRR) / 1000;
      Max_BW_DL:= (bRS + bRR) / 1000;
   ELSE
      IF bAS=AS:<bandwidth> is present THEN

         IF bRS=RS:<bandwidth> is present and bRR=RR:<bandwidth> is not present THEN 

            Max_BW_UL:= MAX[0.05 * bAS, bRS / 1000];
            Max_BW_DL:= MAX[0.05 * bAS, bRS / 1000];

         ENDIF;

         IF bRS=RS:<bandwidth> is not present and bRR=RR:<bandwidth> is present THEN 

            Max_BW_UL:= MAX[0.05 * bAS, bRR / 1000];
            Max_BW_DL:= MAX[0.05 * bAS, bRR / 1000];

         ENDIF;

         IF bRS=RS:<bandwidth> and bRR=RR:<bandwidth> is not present THEN 

            Max_BW_UL:= 0.05 * bAS;
            Max_BW_DL:= 0.05 * bAS;

         ENDIF;

      ELSE

         Max_BW_UL:= as set by the UE manufacture;

         Max_BW_DL:= as set by the UE manufacture;

      ENDIF;

   ENDIF;

ENDIF;

 
ELSE
      No authorization is done ;
ENDIF ;

	Maximum Authorized QoS Class Identifier [QCI] per flow identifier (see NOTE 1, 2 and3)
	IF SBBC is applied THEN

     IF (all media IP flows of media type "audio"  or  "video" for the session are unidirectional and have the same direction) THEN

            MaxService:= 3 or 4; 

     ELSE

            MaxService:= 1 or 2; 

     ENDIF;

      CASE <media> OF

         "audio":         QCI:= MaxService;

         "video":         QCI:= MaxService;

         "application":   QCI:=1 or 2;

         "data":          QCI:=6 or 7 or 8;

         "control":       QCI:=5; 

         /*new media type*/

         OTHERWISE:       QCI:=9;

      END;
ELSE
      No authorization is done ;
ENDIF ;

	NOTE 1:
The Maximum Authorized Traffic Class for 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 MaxService shall keep the originally assigned value.

NOTE 3: 
When audio or video IP flow(s) are added to a session, the UE shall derive the parameter MaxService  taking into account the already existing media IP flows within the session

NOTE 4: 
The SDP parameters are described in RFC 2327 [11].

NOTE 5: 
The ’b=RS:’ and ‘b=RR:’ SDP bandwidth modifiers are defined in RFC 3556 [13].


The UE should, per ongoing session, store the authorized access network QoS parameters per flow identifier.

Before it activates or modifies a bearer, the UE should check that the requested Guaranteed Bitrate UL/DL (if the Traffic Class is Conversational or Streaming) or the requested Maximum Bitrate UL/DL (if the Traffic Class is Interactive or Background) does not exceed the Maximum Authorized Bandwidth UL/DL per bearer (calculated according to the rule in table 6.6,3,2). If the requested Guaranteed Bitrate UL/DL or the requested Maximum Bitrate UL/DL exceeds the Maximum Authorized Bandwidth UL/DL per bearer, the UE should reduce the requested Guaranteed Bitrate UL/DL or the requested Maximum Bitrate UL/DL to the Maximum Authorized Bandwidth UL/DL per bearer. Furthermore, if the rule in table 6.6.3.1 for calculating QCI per flow identifier is implemented, the UE should check that the requested access network QoS parameter Traffic Class does not exceed the Traffic Class correspondin to QCI per bearer (calculated according to the rule in table 6.6.3.2). If the requested access network QoS parameter Traffic Class exceeds the Maximum Authorized Traffic Class corresponding to QCI per bearer, the UE should reduce the requested access network QoS parameter Traffic Class to the Maximum Authorized Traffic Class corresponding to the QCI per bearer.

Table 6.6.3.2: Rules for calculating the Maximum Authorized Bandwidths
and Maximum Authorized Traffic Class per bearer in the UE

	Authorized access network QoS Parameter per bearer
	Calculation Rule

	Maximum Authorized Bandwidth DL and UL per bearer
	IF PCC is applied THEN

   Maximum Authorized Bandwidth DL/UL per bearer is the sum of all Maximum 
   Authorized Bandwidth DL/UL for all the flow identifiers
associated with that bearer ;

ELSE
    No authorization is done ;
ENDIF ;

	QCI per bearer
	IF PCC is applied THEN

   QCI = MAX [QoS parameters needed per flow identifier among all the flow identifiers
associated with that bearer] ;

ELSE
   No authorization is done ;
ENDIF ;
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