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[16]
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5.3.9
Flow-Number AVP

The Flow-Number AVP (AVP code 509) is of type Unsigned32, and it contains the ordinal number of the IP flow(s), assigned according to the rules in annex B. 

*** Next change ***

5.3.17
Media-Component-Number AVP

The Media-Component-Number AVP (AVP code 518) is of type Unsigned32, and it contains the ordinal number of the media component, assigned according to the rules in Annex B.
5.3.18
Media-Sub-Component AVP

The Media-Sub-Component AVP (AVP code 519) is of type Grouped, and it contains the requested QoS and filters for the set of IP flows identified by their common Flow-Identifier. The Flow-Identifier is defined in Annex B.

Possible Bandwidth information and Flow-Status information provided within the Media-Sub-Component AVP takes precedence over information within the encapsulating Media Component Description AVP. If a Media-Sub-Component- AVP is not supplied, or if optional AVP(s) within a Media-Sub-Component AVP are omitted, but corresponding information has been provided in previous Diameter messages, the previous information for the corresponding IP flow(s) remains valid, unless new information is provided within the encapsulating Media‑Component-Description AVP. If Flow-Description AVP(s) are supplied, they replace all previous Flow‑Description AVP(s), even if a new Flow-Description AVP has the opposite direction as the previous Flow‑Description AVP.

All IP flows within a Media-Sub-Component- AVP are permanently disabled by supplying a Flow Status AVP with value "REMOVED". The server may delete corresponding filters and state information.

AVP format:

Media-Sub-Component ::= < AVP Header: 519 >







{ Flow-Number }      ; Ordinal number of the IP flow







0*2[ Flow-Description ]        ; UL and/or DL







[ Flow-Status ]







[ Flow-Usage ]







[ Max-Requested-Bandwidth-UL ]







[ Max-Requested-Bandwidth-DL ]

*** Next change ***

Annex A (normative):
IMS Related P-CSCF Procedures over Rx

A.1
Provision of Service Information at P-CSCF

The P-CSCF shall send service information to the PCRF upon every SIP message that includes an SDP answer payload. The service information shall be derived both from the SDP offer and the SDP answer. This ensures that the PCRF receives proper information to perform media authorization for all possible IMS session set-up scenarios, and that the PCRF is also capable of handling session modifications.

All media components in the SDP shall be authorized. Therefore, the P-CSCF shall derive a media component within the session information from every SDP media component, as detailed in 3GPP TS 29.213 [9]. The SDP contains sufficient information about the session, such as the end-points' IP address and port numbers and bandwidth requirements.

The P-CSCF shall derive Flow-Description AVP within the service information from the SDP as follows:

-
An uplink Flow-Description AVP shall be formed as follows: The destination address and port number shall be taken from the SDP information sent by the P-CSCF in downlink direction, while the source IP address may be formed from the address present in the SDP received by the P-CSCF in uplink direction (taking into account only the 64 bit prefix of the IPv6 address), and the source port number shall be wildcarded.
EXAMPLE 1:
Assuming UE A sends an SDP to UE B, the PCRF of UE B uses the address present in this SDP for the destination address of UE B's uplink Flow-Description AVP, while the PCRF of the UE A uses the 64 bit prefix of the same address for the source address of UE A's uplink Flow‑Description AVP. If the source address is not formed from the 64 bit prefix, the source address shall be wildcarded.

-
A downlink Flow-Description AVP shall be formed as follows: The destination address and port number shall be taken from the SDP information received by the P-CSCF in uplink direction, while the source IP address may be formed (in order to reduce the possibilities of bearer misuse) from the destination address in the SDP sent by the P-CSCF in downlink direction (taking into account only the 64 bit prefix of the IPv6 address) and the source port number shall be wildcarded.
EXAMPLE 2:
Assuming UE A sends an SDP to UE B, the PCRF of UE a uses the address present in this SDP for the destination address of UE A's downlink Flow-Description AVP, while the PCRF of UE B uses the 64 bit prefix of the same address for the source address of UE B's downlink Flow‑Description AVP. If the source address is not formed from the 64 bit prefix, the source address shall be wildcarded.

The P-CSCF shall derive the bandwidth information within the service information, from the "b=AS" SDP parameter, as detailed in 3GPP TS 29.213 [9]. For the possibly associated RTCP IP flows, the P-CSCF shall use the SDP "b=RR" and "b=RS" parameters, if present, as specified in 3GPP TS 29.213 [9]. The "b=AS", "b=RR" and "b=RS" parameters in the SDP contain all the overhead coming from the IP-layer and the layers above, e.g. IP, UDP, RTP and RTCP payload, or IP, UDP and RTCP.

When available, the P-CSCF shall also indicate to PCRF, as a complement to the Service Information, the IMS Communication Service Identifier within the AF-Application-Identifier AVP. The format of IMS communication service identifiers is defined in 3GPP TS 24.229 [17].

A.2
Enabling of IP Flows

Prior to the completion of the SIP session set-up, i.e. until the 200 OK (INVITE) or any other 2xx response is received, the P-CSCF may enable or disable media IP flows depending on operator policy, thus allowing or forbidding early media in forward and/or backward direction. Only to disable early media, the P-CSCF may modify the values of the Flow-Status AVPs derived from SDP according to 3GPP TS 29.213 [9]. If the P-CSCF chooses to modify the values, the P-CSCF shall store the last received SDP.

When a 2xx response is received, the P-CSCF shall enable all media IP flows according to the direction attribute within the last received SDP, as specified in 3GPP TS 29.213 [9]. When a 2xx response is received and the P-CSCF previously provided modified values of the Flow-Status AVPs in the session information, the P-CSCF shall provide service information with values of the Flow-Status AVPs corresponding to the last received SDP.

NOTE:
In most cases a 2xx response is a 200 OK.
If the P-CSCF receives SDP answers after the completion of the SIP session set-up, i.e. after the 200 OK (INVITE) or any other 2xx response is received, the P-CSCF shall provide the Flow-Status AVP, based on the last received SDP answer. The Flow-Status AVP as derived from the SDP according to 3GPP TS 29.213 [9].

*** Next change ***

Annex B (normative):
Flow identifiers: Format definition and examples

B.1
Format of a flow identifier

A flow identifier is expressed as a 2-tuple as follows:

<The ordinal number of the position of the media component description in the SDI , The ordinal number of the IP flow(s) within the media component description assigned in the order of increasing downlink port numbers as detailed below >

where both are numbered starting from 1. The encoding of the flow identifier is as indicated in 3GPP TS 24.008 [12]. 
If UE and AF share an algorithm for a given application, which guarantees that UE and AF assign the same ordinal number to each media component, the ordinal numbers of the IP Flows within a media component shall be assigned according to the following rules:

· All IP flow(s) or bidirectional combinations of two IP flow(s) within the media component, for which a downlink destination port number is available, shall be assigned ordinal numbers in the order of downlink destination port numbers.
· All IP flows, where no downlink destination port number is available, shall be assigned the next higher ordinal numbers in the order of uplink destination port numbers.
The ordinal number of a media component shall not be changed when the session description information is modified. 

For SDP, the flow identifier shall be assigned in the following way:

	
	

	The ordinal number of the position of the "m=" line in the SDP
	The ordinal number of the IP flow(s) within the “m=” line assigned in the order of increasing downlink destination port numbers, if downlink destination port numbers are available. For uplink or inactive unicast media IP flows, a downlink destination port number is nevertheless available, if SDP offer-answer according to RFC 3264 is used.

The ordinal number of the IP flow(s) within the “m=” line assigned in the order of increasing uplink destination port numbers, if no downlink destination port numbers are available.


If no SDI with fixed and unique positions for media components is exchanged between UE and AF, the UE and AF may assign the ordinal numbers of the media components in another application-dependent algorithm which guarantees that UE and AF assign the same ordinal number to each media component.

If UE and AF do not share an algorithm for a given application, which guarantees that UE and AF assign the same ordinal number to each media component, the ordinal number of the media component shall be set to zero and the ordinal number of the IP flows shall be assigned according to the following rules:

1.
If ordinal numbers for several IP flows are assigned at the same time, all uplink IP flows shall be assigned lower ordinal number than all downlink IP flows.

2.
If ordinal numbers for several IP flows are assigned at the same time, all uplink and all downlink IP flows shall separately be assigned ordinal numbers according to increasing internet protocol number assigned by IANA (e.g. 8 for TCP and 17 for UDP)

3.
If ordinal numbers for several IP flows are assigned at the same time, for each internet protocol with a port concept, all uplink and all downlink IP flows of this internet protocol shall separately be assigned ordinal numbers according to increasing port numbers.

4.
If IP flows are removed from an existing session, the previously assigned binding info shall remain unmodified for the remaining IP flows.

5.
If IP flows are added to an existing session, the previously assigned binding info shall remain unmodified and the new IP flows shall be assigned ordinal numbers following the rules 1. to 3., starting with the first previously unused ordinal number. The numbers freed in step 4. shall not be reused.

B.2
Example 1

An UE, as the offerer, sends a SDP session description, as shown in table B.2.1, to an application server (only relevant SDP parameters are shown):

Table B.2.1: The values of the SDP parameters sent by the UE in example 1.
	v=0
o=ecsreid 3262464865 3262464868 IN IP6 2001:0646:00F1:0045:02D0:59FF:FE14:F33A
s=MM01
i=One unidirectional audio media and one unidirectional video media and one bidirectional application media
t=3262377600 3262809600
m=video 50230 RTP/AVP 31
c=IN IP6 2001:0646:00F1:0045:02D0:59FF:FE14:F33A
a=recvonly
m=audio 50330 RTP/AVP 0
c=IN IP6 2001:0646:00F1:0045:02D0:59FF:FE14:F33A
a=sendonly
m=application 50430 udp wb
c=IN IP6 2001:0646:00F1:0045:02D0:59FF:FE14:F33A
a=sendrecv


and receives the SDP parameters, as shown in table B.2.2, from the application server:

Table B.2.2: The values of the SDP parameters sent by the application server in example 1.
	v=0
o=ecsreid 3262464865 3262464868 IN IP6 2001:0646:00F1:0045:02D0:59FF:FE14:F33A
s=MM01
i=One unidirectional audio media and one unidirectional video media and one bidirectional application media
t=3262377600 3262809600
m=video 51372 RTP/AVP 31
c=IN IP6 2001:0646:000A:03A7:02D0:59FF:FE40:2014
a=sendonly
m=audio 49170 RTP/AVP 0
c=IN IP6 2001:0646:000A:03A7:02D0:59FF:FE40:2014
a=recvonly
m=application 32416 udp wb
c=IN IP6 2001:0646:000A:03A7:0250:DAFF:FE0E:C6F2
a=sendrecv


From this offer–answer exchange of SDP parameters the UE and the PCRF each creates a list of flow identifiers comprising the IP flows as shown in table B.2.3:

Table B.2.3: Flow identifiers in example 1.
	Order of ‘m=’-line
	Type of IP flows
	Destination IP address / Port number of the IP flows
	Flow identifier

	1
	RTP (Video) DL
	2001:0646:00F1:0045:02D0:59FF:FE14:F33A / 50230
	<1,1>

	1
	RTCP DL
	2001:0646:00F1:0045:02D0:59FF:FE14:F33A / 50231
	<1,2>

	1
	RTCP UL
	2001:0646:000A:03A7:02D0:59FF:FE40:2014 / 51373
	<1,2>

	2
	RTP (Audio) UL
	2001:0646:000A:03A7:02D0:59FF:FE40:2014 / 49170
	<2,1>

	2
	RTCP DL
	2001:0646:00F1:0045:02D0:59FF:FE14:F33A / 50331
	<2,2>

	2
	RTCP UL
	2001:0646:000A:03A7:02D0:59FF:FE40:2014 / 49171
	<2,2>

	3
	UDP (application) DL
	2001:0646:00F1:0045:02D0:59FF:FE14:F33A / 50430
	<3,1>

	3
	UDP (application) UL
	2001:0646:000A:03A7:0250:DAFF:FE0E:C6F2 / 32416
	<3,1>


B.3
Example 2

In the general case, multiple ports may be specified with a "number of ports" qualifier as follows, RFC 2327 [17]:

m=<media> <port>/<number of ports> <transport> <fmt list>

An UE, as the offerer, sends a SDP session description, as shown in table B.3.1, to an application server (only relevant SDP parameters are shown):

Table B.3.1: The values of the SDP parameters sent by the UE in example 2.
	
v=0
o=ecsreid 3262464321 3262464325 IN IP6 2001:0646:00F1:0045:02D0:59FF:FE14:F33A
s=MM02
i=One unidirectional audio media consisting of two media IP flows described by one media component
t=3262377600 3262809600
m=audio 50330/2 RTP/AVP 0
c=IN IP6 2001:0646:00F1:0045:02D0:59FF:FE14:F33A
a=recvonly


and receives the SDP parameters, as shown in table B.3.2, from the application server:

Table B.3.2: The values of the SDP parameters sent by the application server in example 2.
	
v=0
o=ecsreid 3262464321 3262464325 IN IP6 2001:0646:00F1:0045:02D0:59FF:FE14:F33A
s=MM02
i=One unidirectional audio media consisting of two media IP flows described by one media component
t=3262377600 3262809600
m=audio 49170/2 RTP/AVP 0
c=IN IP6 2001:0646:000A:03A7:02D0:59FF:FE40:2014
a=sendonly


From this offer–answer exchange of SDP parameters the UE and the PCRF each creates a list of flow identifiers comprising the IP flows as shown in table B.3.3:

Table B.3.3: Flow identifiers in example 2.
	Order of ‘m=’-line
	Type of IP flows
	Destination IP address / Port number of the IP flows
	Flow identifier

	1
	RTP (audio) DL
	2001:0646:00F1:0045:02D0:59FF:FE14:F33A / 50330
	<1,1>

	1
	RTCP DL
	2001:0646:00F1:0045:02D0:59FF:FE14:F33A / 50331
	<1,2>

	1
	RTCP UL
	2001:0646:000A:03A7:02D0:59FF:FE40:2014 / 49171
	<1,2>

	1
	RTP (audio) DL
	2001:0646:00F1:0045:02D0:59FF:FE14:F33A / 50332
	<1,3>

	1
	RTCP DL
	2001:0646:00F1:0045:02D0:59FF:FE14:F33A / 50333
	<1,4>

	1
	RTCP UL
	2001:0646:000A:03A7:02D0:59FF:FE40:2014 / 49173
	<1,4>


B.4
Example 3 without media components.

The UE and AF do not exchange SDP for an application and do not share an algorithm, which guarantees that UE and AF assign the same ordinal number to each media component.

At the AF session initiation, the UE and AF agree to set up the following IP flows:

-
Uplink UDP flow with destination port 100.

-
Downlink UDP flow with destination port 100.

-
Downlink TCP flow with destination port 100.

-
Uplink TCP flow with destination port 100.

-
Uplink UDP flow with destination port 200.

The following binding info is assigned to these IP flows.

-
Uplink UDP flow with destination port 100:
(0, 2)

-
Downlink UDP flow with destination port 100: 
(0, 5)

-
Downlink TCP flow with destination port 100: 
(0, 4)

-
Uplink TCP flow with destination port 100: 
(0, 1)

-
Uplink UDP flow with destination port 200: 
(0, 3)

At a later stage in the session, the TCP IP flows are removed and the following IP flows are added:

-
Uplink UDP flow with destination port 150.

-
Downlink UDP flow with destination port 50.

The following binding info is assigned to the IP flows existing at this stage:

-
Uplink UDP flow with destination port 100:
(0, 2)

-
Downlink UDP flow with destination port 100: 
(0, 5)

-
Uplink UDP flow with destination port 200: 
(0, 3)

-
Uplink UDP flow with destination port 150: 
(0, 6)

-
Downlink UDP flow with destination port 50: 
(0, 7)

B.5
Example 4

In this example, the SDP “a=rtcp” attribute defined in IETF RFC 3605 is used.

An UE, as the offerer, sends a SDP session description, as shown in table B.5.1, to an application server (only relevant SDP parameters are shown):

Table B.5.1: The values of the SDP parameters sent by the UE in example 1.
	v=0
o=ecsreid 3262464865 3262464868 IN IP6 2001:0646:00F1:0045:02D0:59FF:FE14:F33A
s=MM01
i=One unidirectional video media 
t=3262377600 3262809600
m=video 50230 RTP/AVP 31
c=IN IP6 2001:0646:00F1:0045:02D0:59FF:FE14:F33A
a=recvonly
a=rtcp: 49320


and receives the SDP parameters, as shown in table B.5.2, from the application server:

Table C.5.2: The values of the SDP parameters sent by the application server in example 1.
	v=0
o=ecsreid 3262464865 3262464868 IN IP6 2001:0646:00F1:0045:02D0:59FF:FE14:F33A
s=MM01
i=One unidirectional video media
t=3262377600 3262809600
m=video 51372 RTP/AVP 31
c=IN IP6 2001:0646:000A:03A7:02D0:59FF:FE40:2014
a=sendonly
a=rtcp:53020


From this offer–answer exchange of SDP parameters the UE and the PCRF each creates a list of flow identifiers comprising the IP flows as shown in table B.5.3:

Table B.5.3: Flow identifiers in example 4.
	Order of ‘m=’-line
	Type of IP flows
	Destination IP address / Port number of the IP flows
	Flow identifier

	1
	RTP (Video) DL
	2001:0646:00F1:0045:02D0:59FF:FE14:F33A / 50230
	<1,2>

	1
	RTCP DL
	2001:0646:00F1:0045:02D0:59FF:FE14:F33A / 49320
	<1,1>

	1
	RTCP UL
	2001:0646:000A:03A7:02D0:59FF:FE40:2014 / 53020
	<1,1>
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