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1. Introduction
In the companion discussion paper C3-08xxxx, we have discussed the issues related to QoS mapping in PCC and gave recommendations on how to handle the QoS mapping in the network and in the UE. In addition, recommendations are also given on how to standardize access independent and access specific QoS mapping functions.
This paper follows the guideline recommended and propose the structure as well as text for QoS mapping procedures.

2. Proposal

It is proposed to agree the following changes:
* * * First Change * * * *

5.4
QoS Mapping
5.4.1
Overview

Several QoS parameters mapping functions are needed for PCC. These functions are located at the AF, the PCRF, the PCEF/BBERF, and the UE. The main purpose of these mapping functions is the conversion of QoS parameters from one format to another. Examples of QoS information are:

-
Parts of a session description language (SDI), e.g. SDP.

-
IP QoS parameters, e.g. QCI, GBR, MBR.

-
Access specific QoS parameters. 

The AF derives information about the service from the SDI or from other sources. The mapping is application specific.  If SDP is used as SDI, the AF should apply the mapping described in this clause. For IMS, the mapping rules for the AF shall be used at the P-CSCF. The AF passes service information to the PCRF over the Rx interface. The PCRF notes and authorizes the IP flows described within this service information by mapping from service information to Authorized IP QoS parameters for transfer to the PCEF via the Gx interface and to the BBERF via the Gxx interface. The mapping functions in the AF and PCRF are non-access specific and are defined within this specification.
The PCEF and the BBERF may map from the Authorized IP QoS parameters to the access specific QoS parameters. The mapping functions within the PCEF/BBERF are access specific. If defined within this specification, these mapping functions only appliy to the specific access they are related to.
Within the UE, QoS parameter mapping may happen between application information, SDF information, IP QoS parameters, and access specific QoS parameters. However, the mapping processes and the mapping functions are implementation dependent. For example, it is up to UE implementation (may also depend on access technology) whether to map from application information to IP QoS first and then to accesss specific QoS parameters, or, to directly map from application information to access specific QoS parameters. The UE only needs to ensure that the output of the mapping is consistent with the mapping performed on the network side. The mapping functions within the UE are in general not defined within this specification except for the mapping functions between application information and IP QoS parameters.
The general QoS mapping framework is shown in Figure 5.4.1.1.
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Figure 5.4.1.1: Framework for QoS mapping 

5.4.1.1
UE-Initiated IP-CAN resource allocation
This clause covers the case where the UE is capable to initiate/modify the IP-CAN resource allocations by sending the requests to the BBF.  
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Figure 5.4.1.1.1: QoS mapping for UE initiated IP CAN resource allocation
As shown in Figure 5.4.1.1.1, when a UE desires to establish/modify an IP-CAN resource allocation the following steps are followed:

1.
The AF can map from SDI within the AF session signalling to service information passed to the PCRF over the Rx interface. 

2.
The PCRF maps from the service information received over the Rx interface to the Authorized IP QoS parameters. The mapping is performed for each IP flow.
3.
The UE may derive IP QoS parameters according to application demands and send resource request to the BBF. The procedures for resource request depend on the access technology used. It is also possible for the UE to derive access specific QoS parameters and send resource reques to the BBF, which then maps the access specific QoS parameters to IP QoS parameters.
4.
The BBF requests the PCRF to authorize the IP QoS resource request from the UE. If the PCRF already received information from the AF, the PCRF ensures that the IP QoS resource request is consistent with the resource needed for the application. The PCRF sends authorized IP QoS parameters to the BBF.
5.
The BBF may map from the Authorized IP QoS parameters received from PCRF to the Authorized access specific QoS parameters. The BBF initiates the IP-CAN bearer setup based on the authorized QoS parameters. The procedures for IP-CAN bearer set up is access specific.
The mapping that takes place in the UE and the network should be compatible in order to ensure that the PCRF will be able to correctly authorize the session.
5.4.1.2
Network-Initiated IP-CAN resource allocation
The process for network-initiated IP-CAN resource allocation is depicted in figure 5.4.1.2.1.

 

Figure 5.4.1.2.1: QoS mapping for network initiated IP CAN resource allocation
1.
The AF can map from SDI within the AF session signalling to service information passed to the PCRF over the Rx interface.
2.
The PCRF shall map from the service information received over the Rx interface to the Authorized IP QoS parameters that shall be passed to the BBF via the Gx/Gxx interface. The mapping is performed for each IP flow.

3.
The BBF may map from the Authorized IP QoS parameters received from PCRF to the access specific QoS parameters, directly communicate the authorized IP QoS parameters to the UE, or perform both actions. The actual procedures are access specific.
5.4.2 QoS parameter mapping functions at the AF

The same mapping functions as in Release 7 PCC are used.

5.4.3 QoS parameter mapping functions at the PCRF

The same mapping functions as in Release 7 PCC are used.
5.4.4
QoS parameters mapping functions in PCEF or BBERF
Editor’s Note: This clause will contain detailed rules on how to map authorized IP QoS parameters to authorized access network QoS aprameters
5.4.2.1 GPRS specific QoS parameter mapping functions in PCEF/BBERF

The same mapping functions as defined in Release 7 PCC are used.
5.4.5
QoS parameter mapping in the UE
If the UE uses a different QoS mapping mechanism then this clause does not apply.

5.4.2.1
Framework for QoS mapping in the UE

Editor’s Note: This section will define the framework for QoS mapping in the UE.
5.4.2.2
SDP parameters to SDF QoS parameters mapping in UE

Table 5.x.2.2.1: Rules for derivation of the Maximum Authorized Bandwidth DL/UL
and the Maximum Authorized QoS Class Identifier per flow identifier in the UE
	Authorized 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)
	/* 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;

 


	Maximum Authorized QoS Class Identifier [QCI] per flow identifier (see NOTE 1, 2 and 3)
	     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;


	NOTE 1:
The Maximum Authorized QoS Class Identifier 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 [15].

NOTE 5: 
The ’b=RS:’ and ‘b=RR:’ SDP bandwidth modifiers are defined in RFC 3556 [16].
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