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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

As part of the agreement of moving common IMS work from ETSI TISPAN to 3GPP, there is a need to harmonize the Gq’ and Rx reference points, taking into account impact on architecture and protocol aspects. This document addresses the need to perform this work in 3GPP on the IMS-facing reference point, and will provide the basis for the changes that are required for the harmonization of the Gq’ and Rx reference points. 
1
Scope
This document provides information that will be used to align the Rx and Gq' reference points. The document analyses several options and recommends options for alignment, taking the architectural and protocol aspects into account.
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, edition number, version number, etc.) 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 TS 23.203: "Policy and charging control architecture"
[2] 
ETSI TS 183.017: "Resource and Admission Control: DIAMETER protocol for session based policy set‑up information exchange between the Application Function (AF) and the Service Policy Decision Function (SPDF); Protocol specification"

[3]
ETSI ES 282 003: Telecommunications and Internet Converged Services and Protocols for Advanced Networking (TISPAN); Resource and Admission Control Sub-system (RACS); Functional Architecture; Release 2
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following definitions apply:
Functionality: Logical group of actions that a functional entity can be used for. A functionality may or may not be supported on a given reference point. Support of a functionality on a given reference point is achieved through a set of procedures. 
Examples of functionalities include (non exhaustive list) support of NAT, support of emergency calls.
Procedure: A procedure is an interaction between two entities. A set of procedures can be grouped in order to support a given functionality. A procedure involves a set of messages/commands and parameters. The set of parameters used by a given command/message for a given procedure may differ from the set of parameters used by the same command/message for a different procedure. 
Examples of procedures include (non exhaustive list) the initial reservation procedure, the modification procedure, the termination procedure.
Parameter: A piece of information used by a procedure
Functional procedure: A stage 2 procedure.

Functional Parameter: A parameter used in a functional parameter
3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:
AF 
Application Function
PCC
Policy and Charging Control
RACS
Resource and Admission Control Subs-system
4
Comparison of Functionalities
This clause compares each functionality supported on the Gq' and/or Rx reference point, and selects a proposal for harmonization. This clause also addresses cases where a functionality is covered on one reference point and not on the other.    

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.     
Editor's Note:
the sequence in which the procedures are invoked in Rx and Gq' is FFS.
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.
· 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 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)

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.
· 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 case the request is denied, the AF indicates the reason why the Request has been denied. 
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.
· 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 identifier used for charging correlation purposes (O)
· An identifier of the events the AF wants to subscribe to (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)
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 by the SPDF and PCRF:

· Both SPDF and PCRF perform policy-based decisions using operator policies

· Both SPDF and PCEF may attempt the opening/closing of pinholes on the BGF.
· Both SPDF and PCRF may attempt to install policy/PCC rules on the BGF/PCEF upon the the Initial Admission and Reservation Request from the AF

Differences exist between the operations performed by the SPDF and the PCRF:

· 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. This should not affect the harmonisation of Gq' and Rx since the functionality is provided by RACS as a whole, not only by the SPDF.
· 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. This should not affect the harmonisation of Gq' and Rx since the functionality is provided by RACS as a whole, not only by the SPDF.
· 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 Gq' reference point, the AF does not explicitly indicate the stage of the service information negotiation. On Rx, this may be specified by the AF. This could be kept on the Harmonized reference point as an optional parameter.
· 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. This could be kept on the Harmonized reference point as an optional parameter.
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:

	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

· Domain in which the IP Address is meaningful
	Y

· Y

· N
	M

· M

· -
	Y

· Y

· Y 
	C (note 1)

· C

· C

	Subscriber ID
	The identifier of the subscriber
	Y
	O
	Y
	C (Notes 1, 2)

	Session ID
	unique identifier of the session
	Y
	M
	Y
	M

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

	Priority of the Request
	Priority associated with the Request
	Y
	O
	Y
	O

	Service Information
	Medias and Flows descriptions
	Y
	M
	Y
	M

	AF Service Identifier
	Indication of the type of service the AF belongs to
	Y
	O
	Y
	O

	Priority at the level of medias and flows
	Priority associated with the medias and flows, i.e. as part of the Service Information
	Y
	O
	Y
	O

	Identifier for Charging Correlation
	
	Y
	O
	Y
	O

	Duration of Reservation 
	Requested duration of the reservation 
	N
	-
	Y
	O

	NOTE 1: One of Globally Unique Address / Subscriber ID must be provided

NOTE 2: 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


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. This should be supported by the new harmonised 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:

	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

· Domain in which the IP Address is meaningful
	Y

· Y

· N
	M

· M

· -
	Y

· Y

· Y 
	C (note 1)

· C

· C

	Subscriber ID
	The identifier of the subscriber
	Y
	O
	Y
	C (notes 1, 2)

	Session ID
	unique identifier of the reservation
	Y
	M
	Y
	M

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

	Priority of the Request
	Priority associated with the Request
	Y
	O
	Y
	O

	Service Information
	Medias and Flows descriptions
	Y
	M
	Y
	O

	AF Service Identifier
	Indication of the type of service the AF belongs to
	Y
	O
	Y
	O

	Priority at the level of medias and flows
	Priority associated with the medias and flows, i.e. as part of the Service Information
	Y
	O
	Y
	O

	Identifier for Charging Correlation
	
	Y
	O
	Y
	O

	Duration of Reservation 
	Requested duration of the reservation 
	N
	-
	Y
	O

	NOTE 1: One of Globally Unique Address / Subscriber ID must be provided

	NOTE 2: 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


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. The PCRF identifies the IP-CAN Session and may identify IP-CAN Bearer. The PCRF triggers the PCEF to remove the PCC Rules for the IP flow(s) of this AF session. The PCRF returns a single answer to the AF.
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. The SPDF waits for the answers from the A-RACF and from the BGF and returns a single answer to the AF.
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.
4.2
Functionality: NAPT Control
4.2.1
General
This clause compares how the NAPT Control functionality is currently addressed on Rx and on Gq' and proposes an option for harmonization.     

4.2.2
Description for both Gq' and Rx Reference Points    

This clause provides an overview of the NAPT Control functionality.  

The NAPT Control functionality is not applicable on Rx.
NOTE:
It must be noted that NAPT is not currently supported on the Rx reference point, but is instead performed over another reference point (Iq, see TS 23.228).
The NAPT Control functionality is applicable on Gq'.                                               
4.2.3
Comparison of Functional Procedures

4.2.3.1
Functional Procedure: NAPT Binding Creation
4.2.3.1.1
General
This clause compares how the NAPT Binding Creation functional procedure (part of the functionality NAPT Control) is currently addressed on Rx and on Gq'.
4.2.3.1.2
Comparison of the NAPT Binding Creation Functional Procedure on Rx and Gq'
4.2.3.1.2.1
Support on Rx

The NAPT Binding Creation procedure is not supported on Rx.

4.2.3.1.2.2
Support on Gq'

The NAPT Binding Creation procedure is supported on Gq'.
The approach on the Gq' reference point to support the NAPT Binding Creation procedure is the following: 
· Information related to the NAPT Binding Creation is conveyed as part of the Initial Reservation Request over the Gq' reference point.

· The following functional entities are involved:

· The AF is the NAPT Proxy, i.e. it receives a signaling request, extracts the input address/port for which NAPT needs to be performed and a translation for the input address/port (i.e. the NAPT binding).

· The SPDF controls the enforcement of NAPT on the BGF.

· The BGF translates the input transport address and returns the NAPT Binding Output(s) to the SPDF. 

· Procedure at the originating (respectively: terminating) side:

· The AF populates the Initial Reservation Request with address & port information related to the end user in the originating side (respectively: to the terminating side) and sends this information to the SPDF. 

· The SPDF communicates the address/port received from the AF to the BGF and requests translations from the BGF (i.e. the corresponding access-side and core-side NAPT bindings on the BGF). 

· The BGF translates the transport address received from the SPDF and returns the corresponding translation(s) (i.e. access-side and core-side NAPT bindings) to the SPDF.

· The SPDF communicates the corresponding access-side and core-side NAPT bindings to the AF.

· The AF communicates the core-side NAPT Binding to the remote side (respectively: end user in the terminating side).
4.2.3.1.2.3
Comparison of the NAPT Binding Creation functional procedure 
This clause provides a verbal comparison of the NAPT Binding Creation functional procedure.

NAPT Binding Creation is supported over the Gq' reference point, but is not supported over the Rx reference point.
4.2.3.1.3
Comparison of Functional Parameters for the NAPT Binding Creation functional procedure
This clause compares the set of functional parameters used on the Rx and Gq' reference points for the NAPT Binding Creation functional procedure:

	Functional Parameter
	Description
	Rx
	Gq'

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

	Input Binding Information
	This functional parameter contains the transport address for which a translation is requested:

· in the originating side: end user's IP Address/port in the originating side

· in the terminating side: IP Address/Port communicated by the originating side
	N
	-
	Y
	M

	Access-side Output Binding Information
	This functional parameter contains a translated transport address: 

· In the originating side: access-side address/port bound to the end user's IP Address/port

· In the terminating side: access-side address/port bound to the IP address/port provided by the originating side.
	N
	-
	Y
	C


	Core-side Output Binding Information
	This functional parameter contains a translated transport address: 

· In the originating side: core-side IP address/port bound to the end user's IP Address/port

· In the terminating side: core-side IP address/port bound to the IP address/port provided by the originating side.
	N
	-
	Y
	C



4.2.3.2
Functional Procedure: NAPT Binding Modification
4.2.3.2.1
General
This clause compares how the NAPT Binding Modification functional procedure (part of the functionality NAPT Control) is currently addressed on Rx and on Gq'.
4.2.3.2.2
Comparison of NAPT Binding Modification Functional Procedure on Rx and Gq'
4.2.3.2.2.1
Support on Rx

The NAPT Binding Modification procedure is not supported on Rx.

4.2.3.2.2.2
Support on Gq'

The NAPT Binding Modification procedure is supported on Gq'.
The approach on the Gq' reference point to support the NAPT Binding Modification procedure is the following: 
· Information related to the NAPT Binding Modification is conveyed as part of the Modification Request over the Gq' reference point.

· The same following functional entities as for the NAPT Binding Creation procedure are involved.

· Procedure at the originating (respectively: terminating) side:

· The AF populates the Modification Request with address & port information received from the terminating (respectively: from the end user in the terminating side) and sends this information to the SPDF. 

· The SPDF communicates the information received from the AF in order to modify the terminations on the BGF. 

· The BGF modifies the terminations and returns to the SPDF the corresponding access-side and core-side NAPT bindings.

· The SPDF communicates the updated terminations to the AF. 

· The AF communicates the access-side (respectively: core-side) NAPT Binding on the BGF to the end user in the originating side (respectively: to the originating side).
4.2.3.2.2.3
Comparison of the NAPT Binding Modification functional procedure 
This clause provides a verbal comparison of the NAPT Binding Modification functional procedure.

NAPT Binding Creation is supported over the Gq' reference point, but is not supported over the Rx reference point.
4.2.3.2.3
Comparison of Functional Parameters for the NAPT Binding Modification functional procedure
This clause compares the set of functional parameters used on the Rx and Gq' reference points for the NAPT Binding Modification functional procedure:

	Functional Parameter
	Description
	Rx
	Gq'

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

	Input Binding Information
	See clause 4.2.3.1.3
	N
	-
	Y
	M

	Access-side Output Binding Information
	See clause 4.2.3.1.3
	N
	-
	Y
	C

	Core-side Output Binding Information
	See clause 4.2.3.1.3
	N
	-
	Y
	C


4.2.4
Selected Proposal for Harmonization of the NAT Control functionality
This clause indicates which proposal for harmonization of NAPT Control functionality has been selected. The clause provides the information for each individual functional procedure in the NAPT Control functionality. Interested readers may refer to Annex A for full information of the analysis.

4.3
Functionality: Soft-State Model
4.3.1
General
This clause compares how the Soft-State Model functionality is currently addressed on Rx and on Gq' and proposes an option for harmonization.     
In the Soft-State model, the sessions on the server (i.e. SPDF in case of the Gq' reference point) are temporary. Such temporary sessions must be refreshed/extended by the AF otherwise they will be terminated by the server (i.e. SPDF in case of the Gq' reference point).

The Soft-State model therefore includes the following procedures:

· Initial Admission in the Soft-State model

· Refresh of a temporary session

· Notification of imminent expiration

· Notification of session expired.
4.3.2
Description for both Gq' and Rx Reference Points    

This clause provides an overview of the Soft-State Model functionality.  

The Soft-State Model functionality is not applicable on Rx.
The Soft-State Model functionality is applicable on Gq'.                                               
4.3.3
Comparison of Functional Procedures

4.3.3.1
Functional Procedure: Initial Admission in the Soft-State model
4.3.3.1.1
General
This clause compares how the Initial Admission functional procedure in the Soft-State model is currently addressed on Rx and on Gq'.
4.3.3.1.2
Comparison of Initial Admission Functional Procedure in the Soft-State model on Rx and Gq'
4.3.3.1.2.1
Support on Rx

The Initial Admission procedure in the Soft-State model is not supported on Rx.

4.3.3.1.2.2
Support on Gq'

The Initial Admission procedure in the Soft-State model is supported on Gq'.
The approach on the Gq' reference point to support the Initial Admission procedure in the Soft-State model is the following: 
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 SPDF. 

In case the AF needs to create a temporary session on the SPDF,  the AF includes the expected Reservation Lifetime in the Initial Admission Request sent to the SPDF over the Gq' reference point.

Assuming that the SPDF is able to grant the Initial Admission Request, whether the session will be permanent (hard-state) or temporary (soft-state) is at the discretion of the SPDF, independently of the presence or absence of the expected Reservation Lifetime in the Initial Admission Request from the AF. That is, even if the AF does not specify the expected Reservation Lifetime in the Initial Admission Request (i.e. the AF is willing to establish a permanent session on the SPDF), the SPDF may decide to create a temporary session.

In case of Soft-State model, the SPDF returns the maximum Reservation Lifetime in the Initial Admission Answer to the AF. The Maximum Reservation Lifetime returned by the SPDF is smaller than or equal to the Reservation Lifetime requested by the AF.

The AF must refresh the session before expiration of the Reservation Lifetime. Otherwise, the session will be terminated by the SPDF upon expiration of the Reservation Lifetime.
4.3.3.1.2.3
Comparison of Initial Admission functional procedure in the Soft-State model
This clause provides a verbal comparison of Initial Admission functional procedure in the Soft-State model.

The procedure is supported on Gq' and is not supported on Rx.
4.3.3.1.3
Comparison of Functional Parameters for the Initial Admission functional procedure in the Soft-State model
This clause compares the set of functional parameters used on the Rx and Gq' reference points for the Initial Admission functional procedure in the Soft-State model:

	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 session
	N
	-
	Y
	M

	Reservation Lifetime
	In the Initial Admission request from the AF, this functional parameter indicates the duration of the corresponding session, as expected by the AF.

In the Initial Admission answer to the AF, this functional parameter indicates the maximum allowed duration of the corresponding session.
	N
	-
	Y
	O

	NOTE : Other functional parameters, besides the Reservation Lifetime, are obviously included in the Initial Admission Request and Answer. These parameters are anyway beyond the scope of the Soft-State model.


4.3.3.2
Functional Procedure: Refresh of a temporary session
4.3.3.2.1
General
This clause compares how the Refresh functional procedure (part of the Soft-State model) is currently addressed on Rx and on Gq'.
4.3.3.2.2
Comparison of the Refresh Functional Procedure on Rx and Gq'
4.3.3.2.2.1
Support on Rx

Since the Soft-State model is not supported on Rx, the Refresh procedure is not supported on Rx.

4.3.3.2.2.2
Support on Gq'

The Refresh procedure is supported on Gq'.
The approach on the Gq' reference point to support the Refresh procedure is the following: 
Temporary sessions created on the SPDF must be refreshed/extended by the AF before expiration of the Reservation Lifetime, otherwise they will be terminated by the SPDF.

In order to refresh an existing session, the AF sends a Refresh request to the SPDF. The AF includes the Session ID of the corresponding session. The AF may in addition include the requested Reservation Lifetime, in order to indicate to the SPDF the additional Reservation Lifetime, as expected by the AF.

The SPDF decides whether the session can be extended. In case the SPDF decides that the reservation can be extended, the SPDF indicates in the Refresh answer to the AF the maximum additional reservation lifetime. As for the Initial Admission Request, the maximum reservation lifetime returned by the SPDF is smaller than or equal to the Reservation Lifetime requested by the AF.
4.3.3.2.2.3
Comparison of the Refresh functional procedure
This clause provides a verbal comparison of the Refresh functional procedure.

The Procedure is supported on Gq' and is not supported on Rx, since the Soft-State model is not supported on Rx. 
4.3.3.2.3
Comparison of Functional Parameters for the Refresh functional procedure 
This clause compares the set of functional parameters used on the Rx and Gq' reference points for the Refresh 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 session
	N
	-
	Y
	M

	Reservation Lifetime
	In the Refresh request from the AF, this functional parameter indicates the additional duration of the corresponding session, as expected by the AF.

In the Refresh answer to the AF, this functional parameter indicates the maximum allowed duration of the corresponding session.
	N
	-
	Y
	O

	NOTE: Other functional parameters, besides the Reservation Lifetime, are obviously included in the Refresh Request and Answer.


4.3.3.3
Functional Procedure: Imminent termination notification
4.3.3.3.1
General
This clause compares how the Imminent termination notification functional procedure (part of the Soft-State model) is currently addressed on Rx and on Gq'.
4.3.3.3.2
Comparison of the Imminent termination notification Functional Procedure on Rx and Gq'
4.3.3.3.2.1
Support on Rx

Since the Soft-State model is not supported on Rx, the Imminent termination notification procedure is not supported on Rx.

4.3.3.3.2.2
Support on Gq'

The Imminent Termination Notification procedure is supported on Gq'.
The approach on the Gq' reference point to support the Imminent Termination Notification procedure is the following: When a temporary session is about to expire, the SPDF may send a Notification of Imminent Termination to the AF in order to force the AF to refresh the session.

The AF must subsequently refresh the session, otherwise the session will be terminated by the SPDF upon expiration of the Reservation Lifetime. 
4.3.3.3.2.3
Comparison of the Imminent Termination Notification functional procedure 
This clause provides a verbal comparison of the Imminent Termination Notification functional procedure.
The Procedure is supported on Gq' and is not supported on Rx.
4.3.3.3.3
Comparison of Functional Parameters for the Imminent Termination Notification functional procedure
This clause compares the set of functional parameters used on the Rx and Gq' reference points for the Imminent Termination Notification 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 session that is about to expire.
	N
	-
	Y
	M


4.3.3.4
Functional Procedure: Notification of expired Session
4.4.3.4.1
General
This clause compares how the Notification of expired Session functional procedure (part of the Soft-State model) is currently addressed on Rx and on Gq'.
4.3.3.4.2
Comparison of the Notification of expired Session Functional Procedure on Rx and Gq'
4.3.3.4.2.1
Support on Rx

Since the Soft-State model is not supported on Rx, the Notification of expired Session procedure is not supported on Rx.

4.3.3.4.2.2
Support on Gq'

The Notification of Expired Session procedure is supported on Gq'.
The approach on the Gq' reference point to support the Notification of Expired Session procedure is the following: After a temporary session has expired, the SPDF terminates the session and may send a Notification to the AF in order to indicate that the session has expired.

NOTE:
The SPDF may terminate the session and send the corresponding Notification after an additional "Grace Period".
4.3.3.4.2.3
Comparison of the Notification of Expired Session functional procedure
This clause provides a verbal comparison of the Notification of Expired Session functional procedure.

The Procedure is supported on Gq' and is not supported on Rx, since the Soft-State model is not supported on Rx.
4.3.3.4.3
Comparison of Functional Parameters for the Notification of Expired Session functional procedure
This clause compares the set of functional parameters used on the Rx and Gq' reference points for the Notification of Expired Session 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 expired/terminated session 
	N
	-
	Y
	M


4.3.4
Selected Proposal for the Harmonization of the Soft-State model functionality
This clause indicates which proposal for the harmonization of the Soft-State model functionality has been selected. The clause provides the information for each individual functional procedure in the Soft-State model. Interested readers may refer to Annex A for full information of the analysis.

5
Overall Harmonization
This clause provides the necessary information for the overall harmonization of the Gq' and Rx reference points (i.e. over all functionalities). The information is required to make sure that harmonization of individual functionalities leads to a Harmonized Gq'/Rx reference point. 
6
Functionalities and Procedures in support of Migration 

This clause presents the functionalities and procedures that are required in order to support the migration towards a harmonized reference point. This clause does not consider functionalities and/or procedures that were already supported by at least one of the reference points (such functionalities/procedures are addressed in clause 4).
Editor's note: Aspects that need to be covered in this clause include (non exhaustive list): version negotiation at the AF and at the PCC/RACS side; interworking procedures during transition phases; AF rules for selecting the appropriate parameters subset when issuing a request over the harmonized reference point.
7
General Conclusions

This clause presents general conclusions and guidelines regarding the harmonization of the Rx and Gq' reference points.

Annex A (informative): Documentation of Analysis
This section documents the key aspects of the discussions related to the harmonization of each functionality.

A.1 
Functionality Basis Reservation and Admission Procedures
A.1.1 
General
This clause details the options for harmonization of functionality XYZ which have been considered.
Editor's Note: the sequence in which the procedures are invoked in Rx and Gq' is FFS.
A.1.2
Option a for Harmonization
In order to harmonize the Rx and Gq' reference points, it is proposed to extend the Rx reference point with the Globally Unique Address instead of simply the UE's IP address. In order to guarantee backward compatibility with previous specifications of the Rx reference point it is proposed to create a special value of the Realm (DEFAULT) which can be used when there is no realm or no overlapping addresses.




	
	
	

	
	
	






	
	
	

	
	
	









	
	
	

	
	
	






	
	
	

	
	
	




A.2 
Functionality NAPT Control
A.2.1
General
This clause details the options for harmonization of functionality XYZ which have been considered.
A.2.2
Option a for Harmonization
A.2.2.1
Functional Procedure NAPT Binding Creation
A.2.2.1.1
Approach for Harmonization of Functional Procedure NAPT Binding Creation
Extend the Rx reference point with NAPT Binding Creation procedure, together with the addition of the same functional parameters as those used on the Gq' reference point for the NAPT Binding Creation procedure.
A.2.2.1.2
Functional Parameters

The harmonization of functional procedure NAPT Binding Creation in option a is based on the following set of functional parameters:

	Functional Parameter
	Description
	Category

	Input Binding Information
	This functional parameter contains the transport address for which a translation is requested:

- in the originating side: end user's IP Address/port in the originating side

- in the terminating side: IP Address/Port communicated by the originating side
	M

	Access-side Output Binding Information
	This functional parameter contains a translated transport address: 

- In the originating side: access-side address/port bound to the end user's IP Address/port

- In the terminating side: access-side address/port bound to the IP address/port provided by the originating side.
	C


	Core-side Output Binding Information
	This functional parameter contains a translated transport address: 

- In the originating side: core-side IP address/port bound to the end user's IP Address/port

- In the terminating side: core-side IP address/port bound to the IP address/port provided by the originating side.
	C



A.2.2.2
Functional Procedure NAPT Binding Modification
A.2.2.2.1
Approach for Harmonization of Functional Procedure NAPT Binding Modification
Extend the Rx reference point with NAPT Binding Modification procedure, together with the addition of the same functional parameters as those used on the Gq' reference point for the NAPT Binding Modification procedure.
A.2.2.2.2
Functional Parameters

The harmonization of functional procedure NAPT Binding Modification in option a is based on the following set of functional parameters:

	Functional Parameter
	Description
	Category

	Input Binding Information
	See clause A.2.2.1.2
	M

	Access-side Output Binding Information
	See clause A.2.2.1.2
	C


	Core-side Output Binding Information
	See clause A.2.2.1.2
	C



A.2.2.2
Analysis of Option a

This clause indicates the strengths and weaknesses of option a. The clause may also indicate the issues that have been faced with this option.

A.3 
Soft-State model Functionality
A.3.1
General
This clause details the options for harmonization of functionality XYZ which have been considered.
A.3.1
Option a for Harmonization
A.3.1.1
Initial Admission Functional Procedure in the Soft-State model 

A.3.1.1.1
Approach for Harmonization of the Initial Admission Functional Procedure in the Soft-State model
It is proposed to complement the Initial Admission Request and Initial Admission Answer on the harmonized reference point with the Reservation Lifetime as an optional functional parameter.
A.3.1.1.2
Functional Parameters

The harmonization of the Initial Admission functional procedure in the Soft-State model in option a is based on the following set of functional parameters:

	Functional Parameter
	Description
	Category

	Session ID
	Unique identifier of the session
	M

	Reservation Lifetime
	In the Initial Admission request from the AF, this functional parameter indicates the duration of the corresponding session, as expected by the AF.

In the Initial Admission answer to the AF, this functional parameter indicates the maximum allowed duration of the corresponding session.
	O


A.3.1.2
Refresh Functional Procedure in the Soft-State model 

A.3.1.2.1
Approach for Harmonization of the Refresh Functional Procedure in the Soft-State model
It is proposed to add this procedure, to let the AF refresh an existing temporary session.
A.3.1.2.2
Functional Parameters

The harmonization of the Refresh functional procedure in the Soft-State model in option a is based on the following set of functional parameters:

	Functional Parameter
	Description
	Category

	Session ID
	Unique identifier of the session
	M

	Reservation Lifetime
	In the Initial Admission request from the AF, this functional parameter indicates the duration of the corresponding session, as expected by the AF.

In the Initial Admission answer to the AF, this functional parameter indicates the maximum allowed duration of the corresponding session.
	O


A.3.1.2
Analysis of Option a

This clause indicates the strengths and weaknesses of option a. The clause may also indicate the issues that have been faced with this option.

This option helps guaranteeing a seamless migration between the Gq' reference point and the harmonization reference point.
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� Access-side info is optional in the originating side, and is mandatory in the terminating side.


� Access-side info is optional in the originating side, and is mandatory in the terminating side.


� Access-side info is optional in the originating side, and is mandatory in the terminating side.


� Access-side info is optional in the originating side, and is mandatory in the terminating side.


� Access-side info is optional in the originating side, and is mandatory in the terminating side.


�Access-side info is optional in the originating side, and is mandatory in the terminating side.





