Page 1



3GPP TSG-CT WG3 Meeting #45 
(
C3-070846
Vienna, Austria, 20th - 24th August 2007
	CR-Form-v9.3

	CHANGE REQUEST

	

	(

	29.213
	CR
	028
	(

rev
	1
	(

Current version:
	7.1.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	x


	

	Title:
(

	QoS authorization per QCI

	
	

	Source to WG:
(

	Ericsson

	Source to TSG:
(

	C3

	
	

	Work item code:
(

	PCC
	
	Date: (

	20/08/2007

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-7

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)

	
	

	Reason for change:
(

	According to Stage 2 TS 23.203, PCRF may provide the authorized QoS for a QCI in the Nw-init scenarios. This requirement has not been included in stage 3 yet.  
Wrong parameter name Authorized-QoS AVP has also been corrected.

	
	

	Summary of change:
(

	The concept of authorized QoS per QCI has been added along the document. 
IP-CAN session establishment and modification procedures have been updated in order to include that: 

· QoS information can be obtained as part of subscription data, 

· In case that PCEF makes the bearer binding, PCRF may include QoS information per QCI at IP-CAN session level

· In case QoS information per QCI is received, PCEF shall use the MBR received as upper limit for the non-GBR bearer with that QCI.

QoS parameter mapping section has been updated to clarify that QoS-information per QCI is not obtained based on the mapping tables. 

Authorized-QoS AVP has been changed by QoS-information AVP.



	
	

	Consequences if 
(

not approved:
	Misalignment with stage 2.

	
	

	Clauses affected:
(

	4.5.5.0, 4.5.5.0a, 4.5.5.1, 4.5.5.2, 4.5.5.3, 5.3.16, 5.6.3, 5.6.4

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


*** 1st change ***

4
Signalling Flows over Gx and Rx

4.1
IP-CAN Session Establishment

This clause is applicable if a new IP-CAN Session is being established.
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Figure 4.1.1: IP-CAN Session Establishment

1.
The GW receives an Establish IP-CAN Session Request. The form of the Establish IP-CAN Session Request depends upon the type of the IP-CAN. For GPRS, the GGSN receives the first Create PDP Context Request within a PDP session. For I-WLAN, the GW receives an IPSec tunnel establishment request.

2.
The GW informs the PCRF of the establishment of the IP-CAN Session. The GW starts a new DCC session by sending a CCR using the CC-Request-Type AVP set to the value INITIAL_REQUEST. The GW provides UE identity information and/or the UE IPv4 address or UE IPv6 address prefix. For types of IP-CAN, where the PCRF can be in control of IP-CAN Bearers, e.g. GPRS, the GW also provides a new bearer identifier and information about the requested bearer, such as QoS. It will also provide information about the Network Request Support and UE preferred Bearer Control Mode, if available.
3.
The PCRF stores the information received in the Diameter CCR.
4.
If the PCRF requires subscription-related information and does not have it, the PCRF sends a request to the SPR in order to receive the information.

5.
The SPR replies with the subscription related information containing the information about the allowed service(s), QoS information and PCC Rules information.

NOTE:
For steps 4 and 5: The details associated with the Sp reference point are not specified in this Release. The SPR’s relation to existing subscriber databases is not specified in this Release. 
6.
The PCRF selects or generates PCC Rule(s) to be installed.
The PCRF may also make a policy decision by deriving an authorized QoS and by deciding whether service flows described in the PCC Rules are to be enabled or disabled. 
7.
The PCRF stores the selected PCC Rules. The PCRF selects the Bearer Control Mode that will apply during the IP-CAN session. If the PCRF controls the binding of IP-CAN Bearers, PCRF stores information about the IP-CAN Bearer to which the PCC Rules have been assigned. If the PCEF controls the binding of IP-CAN bearers, PCRF may derive the QoS information per QCI applicable to that IP-CAN session for non-GBR bearers.
8.
The PCC Rules are provisioned by the PCRF to the GW using Diameter CCA. The PCRF will also provide the selected Bearer Control Mode and if available, the QoS information per QCI.. The PCRF may also provide event triggers listing events for which the PCRF desires PCC Rule Requests. Furthermore, the PCRF may provide authorized QoS.

For types of IP-CAN, where the PCRF controls IP-CAN Bearers, e.g. GPRS, the PCRF indicates the IP-CAN Bearer where the PCC Rules shall be installed and that the authorized QoS refers to. Otherwise, the PCRF operates without any further reference to any specific bearer.

9.
The GW installs the received PCC Rules. The GW also enforces the authorized QoS and enables or disables service flow according to the flow status of the corresponding PCC Rules. If QoS information is received per QCI, PCEF shall set the upper limit accordingly for the MBR that the PCEF assigns to the non-GBR bearer(s) for that QCI.
10.
The GW sends a response to the Establish IP-CAN Session Request.
For GPRS, the GGSN accepts the PDP Context Request based on the results of the authorisation policy decision enforcement. If the requested QoS parameters are not within the authorized QoS, the GGSN downgrades the requested UMTS QoS parameters.

Editor's Note: It is FFS if the PCRF and/or GW may reject the IP-CAN Session establishment.

*** 2nd change ***

4.3
IP-CAN Session Modification

4.3.1
Network-Initiated IP-CAN Session Modification

4.3.1.1
Interactions between GW and PCRF 
(PCC Rule Provisioning in PUSH mode)

This flow shows the provisioning of PCC Rules and/or authorized QoS triggered by an event in the PCRF.
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Figure 4.3.1.1.1: Interactions between GW and PCRF for PCRF-Initiated IP-CAN Session Modification

1.
The PCRF receives an internal or external trigger to re-evaluate PCC Rules and policy decision for an IP-CAN Session. Possible external trigger events are described in clause 4.3.1.2.
2.
The PCRF selects the PCC Rule(s) to be installed, modified or removed for the IP-CAN Session.  The PCRF may also update the policy decision by defining an authorized QoS and enable or disable the service flow(s) of PCC Rules. If the PCEF controls the binding of IP-CAN bearers, PCRF may add or change QoS information per QCI applicable to that IP-CAN session.
3.
The PCRF stores the updated PCC Rules.

4.
Step 4 is only applicable if the Bearer Control Mode (BCM) selected is UE-only and the PCRF receives an external trigger from the AF.
The PCRF may start a timer to wait for an IP CAN bearer initiation, modification or removal procedure initiated by the UE, as depicted in figure 4.3.2.1.1 or figure 4.3.2.2.1 in the following cases: 

-
If the authorized QoS for an IP-CAN bearer is changed, or 

-
if one or more Flow Descriptions need to be added, deactivated or removed in any of the PCC rules bound to an IP-CAN bearer, or

-
if as a result of policy decisions in step 2, new PCC rules need to be installed and the PCRF requires additional filter information from the UE to execute the bearer binding.


If an IP-CAN bearer initiation, modification or termination procedure initiated by the terminal is received for the affected PCC rules while the timer is running, all subsequent steps in the present figure shall not be executed and the steps in figure 4.3.2.1.1 or figure 4.3.2.2.1 (on provisioning based on PULL procedure at UE-initiated IP-CAN bearer establishment, modification or termination) shall be executed instead.


Otherwise, the PCRF shall proceed with the subsequent steps (provisioning based on PUSH procedure) in the present figure after timer expiry.

5.
The PCRF sends a Diameter RAR to request that the GW installs, modifies or removes PCC Rules and updates the policy decision.

For types of IP-CAN, where the PCRF controls IP-CAN Bearers, e.g. GPRS, the PCRF identifies the IP-CAN Bearer for each of the PCC Rules and the authorized QoS. The PCRF may provision PCC Rules and authorized QoS for several IP-CAN Bearers within the same RAR.

6.
The GW installs, modifies or removes the identified PCC Rules. The GW also enforces the authorized QoS and enables or disables service flow according to the flow status of the corresponding PCC Rules. If QoS information is received per QCI, PCEF shall set/update the upper limit for the MBR that the PCEF assigns to the non-GBR bearer for that QCI.
7.
The GW sends RAA to acknowledge the RAR.

For GPRS, the subsequent steps are executed separately for each IP-CAN bearer under the following conditions:

-
if all PCC rules bound to a PDP context have been removed or deactivated (PDP Context deactivation is applicable)

-
if one or more PDP contexts have to be modified

-
if in NW-Only Bearer Control Mode, the GGSN needs to establish a new PDP context  (PDP Context establishment is applicable)

8.
For GPRS, the GGSN initiates the procedure to Create/Update or Terminate PDP Context Request message to the SGSN.

When the procedure in step 8 is completed and requires of notifications from the GW to the PCRF the following steps are additionally executed:

9.
The GW sends the notifications needed to the PCRF. The notification is made by using a CCR messages with the needed AVPs. For an IP-CAN Bearer termination in UE-Only Bearer Control Mode, the GGSN sends a Diameter CCR with the Bearer-Identifier and Bearer-Operation AVPs to indicate "Termination".
10. The PCRF stores the information coming in the notification.

11.
The PCRF acknowledge the CCR with a CCA command.

4.3.1.2
Interactions between PCRF, AF and SPR

4.3.1.2.1
AF Session Establishment
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Figure 4.3.1.2.1.1: AF session establishment triggers PCRF-Initiated IP-CAN Session Modification

1.
The AF receives an internal or external trigger to set-up of a new AF session and provide Service Information.

2.
The AF identifies the Service Information needed (e.g. IP address of the IP flow(s), port numbers to be used, information on media types, etc.).

3.
The AF provides the Service Information to the PCRF by sending a Diameter AAR for a new Rx Diameter session.
4.
The PCRF stores the received Service Information.
5.
If the PCRF requires subscription-related information and does not have it, the PCRF sends a request to the SPR in order to receive the information.

6.
The SPR replies with the subscription related information containing the information about the allowed service(s), QoS information and PCC Rules information.

NOTE: 
For steps 5 and 6: The details associated with the Sp reference point are not specified in this Release. The SPR’s relation to existing subscriber databases is not specified in this Release. 
7.
The PCRF identifies the affected established IP-CAN Session(s) using the information previously received from the GW and the Service Information received from the AF.

8.
The PCRF sends a Diameter AAA to the AF.

9.
The PCRF interacts with the GW according to figure 4.3.1.1.1.
*** 3rd 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. If the selected BCM is NW-only this process may be performed either according to the mapping rules in table 6.3.1 or according to some other algorithm

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
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;

   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 is 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 is 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
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

      IF (only uplink 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", 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: streaming*/

      ELSE

          CASE Media-Type OF

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

              "video":        MaxClassDerivation:= 2

          END       
         /*for GPRS: conversational */           

      ENDIF;

      CASE Media-Type OF

         "audio":        QCI:= MaxClassDerivation

         "video":        QCI:= MaxClassDerivation

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

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

                                      /*for GPRS: interactive with

priorities 1, 2 AND 3 respectively*/

         "control":      QCI:=6;      /*for GPRS: interactive with

                                             priority 1*/

         /*new media type*/

         OTHERWISE:      QCI:=9;      /*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] and 3GPP TS 26.236 [7] 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 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 an 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 an 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 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] */

END;

	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.]





*** End of changes ***
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