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*** Start of Proposed Changes ***

4.1
Functionality: Basis Reservation and Admission Procedures

4.1.1
General  

This clause compares the support of the basis Reservation and Admission procedures on Rx and on Gq' and proposes an option for harmonization. The basis procedures are those that are essential for the interactions between AF and RACS or between AF and PCC, and that are not restricted to specific services and/or deployments.

4.1.2
Description for both Gq' and Rx Reference Points    

This clause provides an overview of the basis Reservation and Admission procedures.

The basis Reservation and Admission procedures are applicable on Rx.

The basis Reservation and Admission procedures are applicable on Gq'.                                               

4.1.3
Comparison of Functional Procedures

4.1.3.1
General

The following tables indicates which basis procedure on the Rx reference point relates to which basis procedure on the Gq' reference point.

	Functional Procedure on Rx
	Functional Procedure on Gq'

	AF Session Establishment
	Initial Reservation for a Session

	AF Session Modification
	Session Modification Procedure

	AF Session Termination
	Session Termination Procedure 


4.1.3.2
Functional Procedure: Initial Admission and Reservation

4.1.3.2.1
General

This clause compares the AF Session Establishment procedure of the Rx reference point with the Initial Reservation for a Session procedure of the Gq' reference point.

4.1.3.2.2
Comparison of the Initial Admission and Reservation Functional Procedure on Rx and Gq'

4.1.3.2.2.1
Support on Rx

The AF Session Establishment procedure is supported on Rx.

When a new AF session is established and media information for this AF session is available at the AF, the AF attempts to create a session on the PCRF. In order to do so, the AF sends an Initial Request over the Rx reference point.

The AF provides:

· The UE's IP address (M)
· The Subscriber Identifier (O)
· The Service Information (M). This is for example the IP address of the IP flow(s), port numbers to be used, information on media types, etc. The service information includes 
· an indication whether the media IP flow(s) should be enabled or disabled (M)
· An indication of the particular service the AF session belongs to (O)
· An AF identifier used for charging correlation purposes (O)
· An identifier of the events the AF wants to subscribe to (O)
· An indication of the stage of the service information negotiation, i.e. whether the service information has been successfully negotiated, or not (preliminary information)  (O)
· The Priority associated with the Initial Request (O)
· The Priority associated with the individual medias within the Service information (O)

· Additionally, SIP Forking scenarios in IMS require an indication of whether several SIP dialogues are related to one Rx session (O). 
NOTE: 
SIP Forking is specific to some IMS based services and should as such be treated as a dedicated functionality.
For the normal case, the AF provides service information that has been fully negotiated (e.g. based on the SDP answer). In this case the PCRF shall authorize the session and generate corresponding PCC rules.
The AF may optionally provide preliminary service information not fully negotiated yet (e.g. based on the SDP offer) at an earlier stage. Upon receipt of such preliminary service information, the PCRF shall perform an early authorization check of the service information. For GPRS, the PCRF shall not yet generate corresponding PCC rules.
The PCRF:

· Performs Session Binding, i.e. the PCRF attempts to correlate the provided UE's IP Address to an existing IP-CAN Session.

· Processes the received Service Information according to the operator policy and decides whether the request is granted or not.
· May send a request to the SPR in order to receive subscription-related information (in case the PCRF does not have it). This is beyond the scope of Rx reference point.
· Depending on the Bearer Control Mode selected by the IP-CAN, the PCRF may perform IP-CAN Bearer(s) binding. The QoS demand in the PCC rule, as well as the service data flow template are input to the bearer binding. 
· Authorizes the request. The priority associated with the request and/or the medias may be taken into account.
· Decides whether the PCEF needs to be triggered and may attempt to install the corresponding PCC Rules on the impacted IP-CAN Bearers (via the Gx reference point). This is beyond the scope of the Rx reference point. 
· Returns a single Answer to the AF (i.e. request granted or denied). 
· In the case the request is accepted, the PCRF may provide to the AF with access network type and charging information. 

· In case the request is denied, the PCRF indicates the reason why the Request has been denied and may provide a set of acceptable service information. 
In the case that PCC rules are to be installed at the PCEF, the PCRF provides a response to the AF without waiting for the result of the PCC rule installation at the PCEF. In this sense, a successful response to the AF does not mean that related QoS resources are already available. 
4.1.3.2.2.2
Support on Gq'

The Initial Reservation for a Session procedure is supported on Gq'.

The approach on the Gq' reference point to support the Initial Reservation for a Session procedure is the following: 

The AF provides:

· The UE's Globally Unique IP address and/or the Subscriber Identifier. One of (UE's Globally Unique IP address, Subscriber Identifier) must be included.
· The Service Information (M). This is for example the IP address of the IP flow(s), port numbers to be used, information on media types, etc. The service information provided to the SPDF includes:
· An indication whether the media IP flow(s) should be enabled or disabled (M)
· An indication of the class of transport services to be applied (e.g. forwarding behaviour) (O).
· An indication of the traffic characteristic of the flow (e.g. burstiness and packet size) (O).
· An indication of the particular service the AF session belongs to (O)
· An indication of the service class requested by the AF (O)
· An AF identifier used for charging correlation purposes (O)
· An identifier of the events the AF wants to subscribe to (O)
· An indication of whether no other IP Flows shall be transported together with the listed IP Flows in the same IP‑CAN bearer (O)
· The Priority associated with the Initial Request (O)
· The Priority associated with the individual medias within the Service information (O)

· An indication of whether a hard-state or soft-state reservation is needed (O). In case of a soft-state reservation, the AF includes the requested Maximum Lifetime of the Session. In case of hard-state reservation, the AF does not include the maximum lifetime of the session.

· Input IP addresses and ports, in case address translation needs to occur on the user plane (O)
· Additionally, SIP Forking scenarios in IMS deployments require an indication of whether several SIP dialogues are related to one Rx session (O). 
NOTE: 
SIP Forking is specific to some IMS based services and should as such be treated as a dedicated functionality.
If the AF determines that address translation needs to occur on the user plane, the AF interacts with the SPDF both at reception of the SDP offer and at reception of the SDP answer. The SPDF interacts with the BGF in order to configure binding information from both sides of the communication path at the BGF. The SPDF will normally also interact with the A-RACF at this stage. The SPDF waits for the interactions with the A-RACF and BGF to be completed before providing an answer to the AF.

Otherwise, the AF provides service information to the SPDF at reception of service information that has been fully negotiated (e.g. at reception of the SDP answer). The SPDF then completes the interactions towards both the A-RACF and the BGF before providing an answer to the AF. 
The SPDF:

· Processes the received Service Information according to the operator policy and decides whether the request is granted or not.
· May take the priority associated with the request and/or the medias into account.
· Decides whether the A-RACF and/or BGF need to be contacted. 
· In case the A-RACF is contacted, the SPDF delegates the subscriber profile binding, IP Session binding, transport binding, and resource availability verification to the A-RACF. 
· The SPDF may control the opening/closing of pinholes on the BGF.
· Waits for the answers from the A-RACF and from the BGF, determines the combined result and then returns a single Answer to the AF (i.e. request granted or denied). In case the request is denied, the AF indicates the reason why the Request has been denied. 

4.1.3.2.2.3
Comparison of the Initial Admission and Reservation functional procedure 

This clause provides a verbal comparison of functional procedure Initial Reservation for a Session. Commonalties exist between the operations performed over Rx and Gq’ reference points. Commonalities also exist in the operations executed at the protocol endpoints (AF e.g. P-CSCF in IMS, and SPDF / PCRF):

· AF provides session information over Gq’ and Rx reference points using the same Diameter command (i.e. AAR/AAA) and using almost the same set of parameters.
· Both SPDF and PCRF perform policy-based decisions using operator policies

· Both SPDF and PCRF are able to control the gate status of related IP flows (i.e. IP flows are enabled or disabled to pass through the IP-CAN) as requested by the AF.
· Both SPDF and PCRF may attempt to install policy/PCC rules upon the Initial Admission and Reservation Request from the AF.
Differences exist between the operations performed over Rx and Gq’ reference points and at the protocol endpoints:

· The SPDF does not determine the IP Session and transport resources corresponding to the UE's IP Address (This is delegated to the A-RACF), while the PCRF determines the IP-CAN Session may determine the IP-CAN Bearers. 
· The SPDF does not correlate the request with a Subscriber profile (this is delegated to the A-RACF), while the PCRF may attempt to correlate the request with a subscriber profile. 
· Not only the UE's IP address is required on the Gq' reference point, but the Globally Unique Address (the combination of the UE's IP Address with the Realm, i.e. the Domain in which the IP Address is meaningful).

· On the Rx reference point, the AF always interacts with the PCRF at reception of SDP answer and may interact with the PCRF at reception of SDP offer. The procedures executed by the PCRF differ in each case so the AF needs to explicitly indicate the stage of the service information negotiation to the PCRF. 
On the Gq' reference point, interactions with the SPDF are required both at reception of SDP offer and SDP answer in the case that address translation needs to occur on the user plane in both directions. The SPDF executes the same processing rules in each case (interactions with A-RACF and BGF) so the AF does not need to explicitly indicate the stage of the service information negotiation to the SPDF. 
· On the Rx reference point, the AF does not indicate the requested duration of the reservation. As such, on Rx, there is also no explicit support of the hard-state and soft-state reservation models. On the Gq' reference point, the AF may indicate the requested duration of the reservation and may as such indicate whether a soft-state or hard-state reservation is required. 
· On the Rx reference point, the AF controls the gate status of related IP flows (i.e. requests the PCRF that related IP flows are enabled or disabled to pass through the IP-CAN). NA(P)T control is however not possible over Rx (see subclause 4.2).
· On the Rx reference point, in case the request is denied, the PCRF may indicate to the AF the reason why the Request has been denied and may provide a set of acceptable service information. On the Gq’ reference point, the SPDF is not capable of providing a set of acceptable service information to the AF in case the request is denied. 
· On the Gq’ reference point, the AF is able to provide additional information affecting the Service Information which are not available over the Rx reference point, like service class, transport class and reservation class.
· On the Gq’ reference point, the SPDF waits for the answers from the A-RACF and from the BGF before returning an answer to the AF (i.e. request granted or denied). On the Rx reference point, the PCRF does not wait for subsequent PCC rule activation procedures to be completed in order to provide an answer to the AF. 
4.1.3.2.3
Comparison of Functional Parameters for the Initial Admission and Reservation functional procedure

This clause compares the set of functional parameters used on the Rx and Gq' reference points for the Initial Admission and Reservation functional procedure. The AF uses a diameter AAR command to execute this function both over Rx and Gq’ reference points. The following set of parameters may be used for this operation:

	Functional Parameter
	Description
	Rx
	Gq'

	
	
	Applicable (Y/N)
	Category (M/O/C)
	Applicable (Y/N)
	Category (M/O/C)

	Globally Unique Address

· IP Address

· Realm
	The combination of 

· IP Address of the UE or RGW (NOTE 1)
· Domain in which the IP Address is meaningful
	Y

· Y

· N
	M

· M

· -
	Y

· Y

· Y 
	C (NOTE 2)

· C

· C

	Subscriber ID
	The identifier of the subscriber
	Y
	O
	Y
	C (NOTE 2 and 3)

	Session ID
	unique identifier of the session
	Y
	M
	Y
	M

	AF ID
	Global unique Identifier for the AF
	Y
	M
	Y
	M

	Priority  (Reservation-Priority)
	Priority associated with the Request (provided at Diameter command level) or with the media flows (i.e. provided at media component level). (NOTE 4)
	Y
	O
	Y
	O

	Service Information (Media-Component-Description)
	Medias and Flows descriptions (NOTE 5)
	Y
	M
	Y
	M

	AF-Application-Identifier
	Indication of the type of service the particular AF session belongs to (NOTE 6)
	Y
	O
	Y
	O

	
	
	
	
	
	

	AF Identifier for Charging Correlation (AF-Charging-Identifier)
	AF Charging Identifier to be used for charging correlation.
	Y
	O
	Y
	O

	SIP-Forking-Indication
	In IMS SIP Forking scenarios, an indication of  whether several SIP dialogues are related to one session
	Y
	O
	Y
	O

	Binding-Information and Latching-Indicator
	Binding and latching information required for NA(P)T, hosted NA(P)T and NA(P)T‑PT control (NOTE 7). 
	N
	-
	Y
	O

	Duration of Reservation (Authorization-Lifetime and Authorization-Grace-Period)
	Requested duration of the reservation (NOTE 8)
	N
	-
	Y
	O

	Flow-Grouping
	Indication of whether no other IP Flows shall be transported together with the listed IP Flows in the same IP‑CAN bearer
	N
	-
	Y
	O

	Service-Class
	Indication of the service class requested by the AF.
	N
	-
	Y
	O

	Service-Info-Status
	Indication of the status of the service information that the AF is providing to the PCRF.
	Y
	O
	N
	-

	Acceptable-Service-Info
	Indication of the maximum bandwidth for an AF session and/or for specific media components that will be authorized by the PCRF
	Y
	O
	N
	-

	Access Network Charging Information
	IP Address of the network entity within the access network performing charging (e.g. the GGSN IP address) and Charging identifier assigned to related IP Flows. 
	Y
	O
	N
	-

	Access Type information (IP-CAN-Type, RAT-Type)
	Information provided to the AF about the specific type of IP-CAN and RAT the user is connected to. 
	Y
	O
	N
	-

	NOTE 1: In Gq’, the information of the IP address the user is making use of is provided within the Globally-Unique-Address AVP. In Rx, the IP address information is provided directly at diameter command level.
NOTE 2: One of Globally Unique Address / Subscriber ID must be provided

NOTE 3: From a stage 3 perspective, it must be noticed that the User-Name AVP is used on Gq', while the Subscription-ID AVP is used on Rx
NOTE 4: Over Rx reference point, Reservation-Priority AVP is only included in the AAR request from the AF. Over Gq’ reference point, the SPDF can additionally include a Reservation-Priority AVP in the AAA response back to the AF.
NOTE 5: Both Rx and Gq’ provide Flow-Status information within Media-Component-Description AVP. In Gq’, information regarding Reservation-Class and Transport-Class is additionally provided.  
NOTE 6: In Rx, AF-Application-Identifier may be supplied either at Diameter command level or per media component. In Gq’, the AF-Application-Identifier is only provided per media component. In Rx, this AVP may convey the IMS Communication Service Identifier. 
NOTE 7: For more information on NA(P)T control procedures performed over Gq’ reference point refer to section 4.2.

NOTE 8: For more information on Soft/Hard State reservation models over Gq’ reference point refer to section 4.3.


4.1.3.3
Functional Procedure: Modification Procedure

4.1.3.3.1
General

This clause compares the AF Session Modification procedure of the Rx reference point with the Session Modification procedure of the Gq' reference point.

4. 1.3.3.2
Comparison of the Modification Functional Procedure on Rx and Gq'

4.1.3.3.2.1
Support on Rx

The Modification procedure is supported on Rx.

The approach on the Rx reference point to support the Modification procedure is the following: During the Modification procedure the AF may attempt to modify the session created previously (AF Session Establishment). This includes for example modification of the Service Information, indication of the stage of the service information negotiation (e.g. in case the service information has been successfully negotiated), indication to the PCRF that gates must be opened and/or that the installed PCC Rule must be modified.

4.1.3.3.2.2
Support on Gq'

The Modification procedure is supported on Gq'.

The approach on the Gq' reference point to support the Modification procedure is the following: During the Modification procedure the AF may attempt to modify the session created previously (Initial Reservation for a Session). This includes for example modification of the Service Information, indication to the SPDF that gates must be opened and/or that the installed Transport Policy Rule must be modified. The Modification procedure may also be used by the AF to refresh an existing AF Session, and/or to extend the reservation lifetime. In this case, the AF may not include any Service Information.
4.1.3.3.2.3
Comparison of the Modification functional procedure

This clause provides a verbal comparison of the Modification functional procedure. 

The same conclusions as for the Initial Admission and Reservation Procedure apply.

In addition, the Modification Procedure over the Gq' reference point may also be used by the AF to refresh (Refresh-only procedure) an existing Session. In this case, the AF does not need to include the Service Information (assuming that the Service Information does not need to be changed). This is not supported over the Rx reference point. 
4.1.3.3.3
Comparison of Functional Parameters for the Modification functional procedure 

This clause compares the set of functional parameters used on the Rx and Gq' reference points for the Modification functional procedure. The AF uses a diameter AAR command to execute this function both over Rx and Gq’ reference points. The following set of parameters may be used for this operation:

	Functional Parameter
	Description
	Rx
	Gq'

	
	
	Applicable (Y/N)
	Category (M/O/C)
	Applicable (Y/N)
	Category (M/O/C)

	Globally Unique Address

· IP Address

· Realm
	The combination of 

· IP Address of the UE or RGW (NOTE 1)
· Domain in which the IP Address is meaningful
	Y

· Y

· N
	M

· M

· -
	Y

· Y

· Y 
	O (NOTE 2)

· O
· O

	Subscriber ID
	The identifier of the subscriber
	Y
	O
	Y
	O (NOTE 2,  and 3)

	Session ID
	unique identifier of the reservation
	Y
	M
	Y
	M

	AF ID
	Global unique Identifier for the AF
	Y
	M
	Y
	M

	Priority  (Reservation-Priority)
	Priority associated with the Request (provided at Diameter command level) or with the media flows (i.e. provided at media component level). (NOTE 4)
	Y
	O
	Y
	O

	Service Information (Media-Component-Description)
	Medias and Flows descriptions (NOTE 5)
	Y
	M
	Y
	O

	AF Application Identifier
	Indication of the type of service the AF session belongs to (NOTE 6)
	Y
	O
	Y
	O

	AF Identifier for Charging Correlation (AF-Charging-Identifier)
	AF Charging Identifier to be used for charging correlation.
	Y
	O
	Y
	O

	SIP-Forking-Indication
	In IMS SIP Forking scenarios, an indication of  whether several SIP dialogues are related to one session
	Y
	O
	Y
	O

	Binding-Information and Latching-Indicator
	Binding and latching information required for NA(P)T, hosted NA(P)T and NA(P)T‑PT control (NOTE 7). 
	N
	-
	Y
	O

	Duration of Reservation (Authorization-Lifetime and Authorization-Grace-Period) 
	Requested duration of the reservation (NOTE 8)
	N
	-
	Y
	O

	Flow-Grouping
	Indication of whether no other IP Flows shall be transported together with the listed IP Flows in the same IP‑CAN bearer
	N
	-
	Y
	O

	Service-Class
	Indication of the service class requested by the AF.
	N
	-
	Y
	O

	Service-Info-Status
	Indication of the status of the service information that the AF is providing to the PCRF.
	Y
	O
	N
	-

	Acceptable-Service-Info
	Indication of the maximum bandwidth for an AF session and/or for specific media components that will be authorized by the PCRF
	Y
	O
	N
	-

	Access Network Charging Information
	IP Address of the network entity within the access network performing charging (e.g. the GGSN IP address) and Charging identifier assigned to related IP Flows. 
	Y
	O
	N
	-

	Access Type information (IP-CAN-Type, RAT-Type)
	Information provided to the AF about the specific type of IP-CAN and RAT the user is connected to. 
	Y
	O
	N
	-

	NOTE 1: In Gq’, the information of the IP address the user is making use of is provided within the Globally-Unique-Address AVP. In Rx, the IP address information is provided directly at diameter command level.

NOTE 2: At a modification procedure Globally Unique Address and Subscriber ID may not be provided. Only the Session ID may be provided. 
NOTE 3: From a stage 3 perspective, it must be noticed that the User-Name AVP is used on Gq', while the Subscription-ID AVP is used on Rx.

NOTE 4: Over Rx reference point, Reservation-Priority AVP is only included in the AAR request from the AF. Over Gq’ reference point, the SPDF can additionally include a Reservation-Priority AVP in the AAA response back to the AF.

NOTE 5: Both Rx and Gq’ provide Flow-Status information within Media-Component-Description AVP. In Gq’, information regarding Reservation-Class and Transport-Class is additionally provided. In the case of Gq’ reference point the AF may not provide service information if the modification procedure is meant to refresh the existing session.

NOTE 6: In Rx, AF-Application-Identifier may be supplied either at Diameter command level or per media component. In Gq’, the AF-Application-Identifier is only provided per media component. In Rx, this AVP may convey the IMS Communication Service Identifier. 

NOTE 7: For more information on NA(P)T control procedures performed over Gq’ reference point refer to section 4.2.

NOTE 8: For more information on Soft/Hard State reservation models over Gq’ reference point refer to section 4.3.


4.1.3.4
Functional Procedure: Termination

4.1.3.4.1
General

This clause compares the AF Session Termination procedure of the Rx reference point with Session Termination procedure of the Gq' reference point.

4.1.3.4.2
Comparison of the Termination Functional Procedure on Rx and Gq'

4.1.3.4.2.1
Support on Rx

The Termination procedure is supported on Rx.

The approach on the Rx reference point to support the Termination procedure is the following: When the AF receives an internal or external trigger for a session release, the AF sends a session termination request to the PCRF to request the removal of the session. The PCRF identifies the corresponding AF Session and returns a single answer to the AF. Afterwards, the PCRF triggers the PCEF to remove the PCC Rules for the IP flow(s) of this AF session. 
4.1.3.4.2.2
Support on Gq'

The Termination procedure is supported on Gq'.

The approach on the Gq' reference point to support the Termination procedure is the following: When the AF receives an trigger for a session release, the AF sends a session termination request to the SPDF the request the removal of the session. The SPDF triggers the A-RACF (over Rq) if a corresponding session has been created before. The SPDF triggers the BGF (over Ia) in order to close the corresponding gates. 
4.1.3.4.2.3
Comparison of the Termination functional procedure 

This clause provides a verbal comparison of the Termination functional procedure. The Termination Procedures on the Rx and Gq' reference point are similar. 

4.1.3.4.3
Comparison of Functional Parameters for the functional Termination procedure 

This clause compares the set of functional parameters used on the Rx and Gq' reference points for the Termination functional procedure:

	Functional Parameter
	Description
	Rx
	Gq'

	
	
	Applicable (Y/N)
	Category (M/O/C)
	Applicable (Y/N)
	Category (M/O/C)

	Session ID
	unique identifier of the reservation
	Y
	M
	Y
	M


4.1.4
Selected Proposal for Harmonization of functionality Basis Reservation and Admission Procedures

This clause indicates which proposal for harmonization of functionality Basis Reservation and Admission Procedures  has been selected. The clause provides the information for each of the Basis Reservation and Admission Procedures. Interested readers may refer to Annex A for full information of the analysis.

*** End of Proposed Changes ***
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