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 1.  Introduction

Extensive email debate/discussion took place around <S2-010350> (Nokia, AT&T “Activating a PDP context for signalling and UE signalling”) the past weeks.

This contribution capitalises on the different views raised during the discussion and proposes a clean structured architecture for the PDP context suitable for signalling. 

2.  Discussion

2.1  Clean Architecture for PDP Context Suitable for Signalling

A general consensus on the need for the PDP context for signalling was reached in Sophia Antipolis in October.  Following the email debate/discussion which took place around <S2-010350> (Nokia, AT&T “Activating a PDP context for signalling and UE signalling”) the past weeks, the  requirement can be further broken down into the following 3 distinct independent aspects:

1. QoS characteristic – a new traffic class ‘signalling class’ with configured low bit error ratio, bursty traffic pattern, low delay, priority over other traffic classes etc.

2. Binding mechanism for signalling – generic mechanism for UE to convey binding of a GPRS bearer to signalling usage rules.   

3. Signalling usage rules – e.g., APN-specific , operator specific, etc., which may depend on type of signalling, destination of signalling, etc.

To facilitate clean architecture that is future-proof, it is rather important to recognize the independence of each of the above aspects.  

The new signalling traffic class/associated QoS characteristics is currently being worked on by the S2 QoS Drafting Group and will be recommended for use by the UE for IM signalling (i.e., SIP signalling involving the CSCF), as well as possibly for other types of signalling like DHCP, RSVP, signalling for non-IM streaming service etc.  If the operator allows it, the signalling traffic class should be possible to use for any application that may benefit from a signalling class bearer. This allows the user and operator to benefit from the signalling bearer characteristics also for non IM services, such as signalling to a streaming server.  Thus, the choice of a signalling class bearer should not imply that the bearer is for example used for IM signalling according to the rules for IM.

The way for UE to convey binding of a GPRS bearer to signalling rules should be independent of the QoS characteristics.  The use of other existing traffic classes by the UE for signalling purpose has already been possible since GPRS R97 and should continue to be possible.  If a user is using a set of IM services that does not really require the high performance of the signalling class (e.g. shared whiteboard plus snapshot images), radio resources may be saved by using a best effort bearer for session level signalling.  Thus, the binding mechanism should be possible to apply for any GPRS bearer. 

The signalling binding mechanism used by the UE should be a generic one which is not specific to one service like IM.  This is desirable since it makes the mechanism flexible to accommodate the signalling needs of other possible services/APN’s.  

The combination of the signalling binding mechanism and a service-related parameter like, e.g., APN in the PDP context, makes unambiguous the usage rules applicable to the bearer for access to servers within the PDN associated to the APN.  For example, if the PDP context contains a signalling binding as well as APN for the IM domain, then it means that the PDP context will be used for IM signalling according to the rules and restrictions for IM.  The rules and restrictions may depend on the type of signalling, the destination of IP packets, etc., as configured by the operator.

Thus QoS characteristics, binding mechanism for signalling, and signalling usage rules are separated and treated independently.

2.2  Discussion on Each of the Aspects

QoS characteristics

This is already dealt with separately in <S2-010403> by the S2 QoS Drafting Group, and is outside the scope of this contribution.  

Binding mechanism for signalling

During the last S2 meeting in Los Angeles and subsequent email approvals, it was agreed that ‘to support IP policy enforcement and QoS inter-working in the GGSN, the UE shall be able to include binding information in UMTS PDP Context Activation or Modification messages.   Binding information may be an IP specific information element known as an authorization token.’  (Approved Tdoc S2-010033 with Nokia-proposed modifications).

The above agreement is applicable to the PDP context used for media transport.  It is just straightforward and sensible to extend the concept and apply it to the PDP context used for signalling transport, reusing the same binding mechanism employed for the PDP context for media transport.

Signalling usage rules

The combination of the signalling binding mechanism and a service-related parameter like, e.g., APN in the PDP context, makes unambiguous the usage rules applicable to the bearer for access to servers within the PDN associated to the APN.  For example, if the PDP context contains a signalling binding as well as APN for the IM domain, then it means that the PDP context will be used for IM signalling (as well as other signalling allowed by the operator for this APN) according to the rules and restrictions determined by the operator.  The rules should include a minimum standardized set of capabilities which provides consistency to user expectations.  For example for IM services, the capability to send SIP signals (register, session setup, session control) to P-CSCF, or to signal to DHCP for discovery of P-CSCF, may consitute a minimum standardized set of capabilities which the users can expect from the PDP context for signalling.  Other capabilities beyond the minimum standardized set may be subject to operator choice, for example, RSVP signalling, signalling for non-IM streaming service etc.  The rules and restrictions on other capabilities beyond the minimum standardized set are configured by the operator in the GGSN.

3.  Proposal
· To extend the concept of ‘binding information’ to the case when the PDP context is used to transport signalling, reusing the same binding mechanism for the media transport described in TS23.207 V.1.2.0.  

· To consider the combination of signalling binding mechanism and service-related parameter like, e.g. APN in the PDP context as determinants of which rules to apply on the PDP context for signalling. 

· A minimum set of capabilities may be standardized to provide user experience consistency and statisfy user expectation. The rules and restrictions on other capabilities beyond the minimum standardized set are configured by the operator in the GGSN.

The following additions are proposed for Subsection 5.1.1.2.3 (Bearer Level / Application Level Binding Mechanism) of TS23.207 V.1.2.0. 

The attached Annex highlights the possible changes to text in TS23.228.  Ericsson will provide the necessary contribution for changes in TS23.228 if the proposed concept is approved by S2.

Proposed changes to TS23.207 V.1.2.0
5.1.1.2
IP BS Manager Functionality in the GGSN and the UE

5.1.1.2.3
Bearer Level / Application Level Binding Mechanism
5.1.1.2.3.1
Binding Mechanism for PDP Context for Media Transport
To support IP policy enforcement and QoS inter-working in the GGSN, the UE shall be able to include binding information in UMTS PDP Context Activation or Modification messages.   Binding information may be an IP specific information element known as an authorization token. The authorization token shall be unique across all PDP Contexts associated with an APN.

The authorization token is used to reference QoS and policy decision information that is provided to the GGSN by a PCF.  The authorization token is provided to the UE by the P-CSCF during session establishment.

In order to allow QoS and policy information to be "pulled" by the GGSN from the PCF, the authorization token shall allow the GGSN to determine the address of the PCF to be used.  

[Editorial note:  The use of alternative mechanisms for bearer level/application level binding are for further study.]
5.1.1.2.3.2
Binding Mechanism for PDP Context for Signalling Transport
To support enforcement of rules and restrictions on the PDP context for signalling in the GGSN, the UE shall be able to include binding information in UMTS PDP Context Activation or Modification messages.  Similar binding information transport mechanism used in the user plane shall be employed.  Binding information may be an IP specific information element known as a signalling token.  The signalling token shall be a standardized static information element that can be used for all APN’s. 
The signalling token, in combination with the APN parameter, is used to reference rules and restrictions on the PDP context for signalling that is used to access servers within the PDN associated with the APN.  For some APN’s a minimum set of capabilities may be standardized to provide user experience consistency and satisfy user expectation.  Access to other capabilities beyond the minimum standardized set may be subject to rules and restrictions configured by the operator in the GGSN.  The signalling token is provided to the GGSN by the UE during PDP Context Activation/Modification.

[Editorial note:  The use of alternative mechanisms for bearer level/application level binding are for further study.]
Annex:  possible changes to text in TS23.228 (baseline S2-010350)
4.2.7 QoS Requirements for IM Subsystem Related Signaling
The UE shall be able to establish a separate PDP-Context  for IM Subsystem related signaling.  The UE shall be able to determine the local CSCF (See Section 5.2.1 Procedures Related to Local CSCF Discovery) either through this PDP-Context activation or through the use of DHCP messaging using this PDP-Context.

This PDP Context for IM Subsystem related signaling may provide enhanced QoS for signaling traffic. 

At PDP context setup it shall be possible for GGSN to determine if the PDP context is to be used for IM Subsystem related signaling.  If  the PDP context is to be used for IM Subsystem related signaling, rules and restrictions may apply to the bearer according to operator implementation.  A minimum set of capabilities shall be standardized to provide user experience consistency and satisfy user expectation.  The rules and restrictions on other capabilities beyond the minimum standardized set are configured by the operator in the GGSN.    Rules and restrictions to apply for the PDP context are configured in the GGSN. The UE is not trusted to implement these restrictions,  therefore the operator may enforce these restrictions in the GGSN.
5.10
Routing of mid-call signaling

During the signaling exchanges that occur to establish an IM Session, the following elements must ensure future signaling messages related to this call are routed through them:

· P-CSCF serving the originating UE, in order to generate the CDR record in the roaming case, and to force release of the resources used for the call

· S-CSCF serving the originating UE, in order to perform any service control required at call completion, and to generate the CDR record at call termination

· S-CSCF serving the terminating UE, in order to perform any service control required at call completion, and to generate the CDR record at call termination

· P-CSCF serving the terminating UE, in order to generate the CDR record in the roaming case, and to force release of the resources used for the call

Other CSCFs (e.g. I-CSCFs) may optionally request this as well, for example if they perform some function needed in handling mid-call changes or call clearing operations.

All mid-call signaling messages from the UE related to IM calls shall be sent to the P-CSCF.
5.2
CSCF Related Procedures

5.2.x
Establishing Signalling Bearer for IM Signalling
Before the UE can request IM services, a PDP context must be activated to carry signalling.  An optional mechanism for the UE to convey binding of a PDP context to signalling usage is described in TS23.207.  The UE shall have the capability to use this binding mechanism.  The binding mechanism in combination with the APN parameter for IM Subsystem enables the GGSN to determine if the PDP context is to be used for IM Subsystem related signaling or other signalling allowed by the operator for this APN. (Herein after named ‘PDP Context for IM Subsystem related signaling’ for ease of description purpose) 
A PDP Context for IM Subsystem related signaling shall at minimum provide the following capabilities:
· to carry SIP signals (register, session setup, session control) to/from P-CSCF, and 
· to access servers involved in the IM subsystem procedures of discovery and registration (e.g., DHCP for discovery of P-CSCF).  
Other capabilities beyond the above specified minimum are according to operator choice, e.g., RSVP signalling, signalling for non-IM streaming service etc.  The rules and restrictions on capabilities beyond the specified minimum set are configured by the operator in the GGSN.
This clause specifies the procedures to be used when a UE is activating a PDP Context for IM Susbsystem related signaling. 

Activation of PDP context for IM Subsystem related signalling

The activation of PDP context for IM Subsystem related signalling is presented in the figure below.
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1. The UE initiates PDP context activation. The UE conveys the binding of the PDP context to signaling usage.  The UE uses the binding mechanism in combination with the APN parameter for IM Subsystem to indicate that the PDP context is a PDP context  for IM Subsystem related signaling.  

2. The Radio Access Bearer is setup. 

3. The SGSN selects a GGSN in the visited PLMN for the PDP context. The SGSN sends the Create PDP Context Request message to the selected GGSN.  The SGSN forwards the binding information provided by the UE to the GGSN. 
4. The GGSN creates the PDP context and may apply the rules and restrictions on the PDP context for IM Subsystem related signaling.  The GGSN sends the Create PDP Context Response message to the SGSN.  The handling of TFT for the PDP context is FFS.

5. The SGSN sends the Activate PDP Context Accept message to the UE.  (Note 1)

Note 1:  One of the options for the UE to determine the local CSCF is through this PDP-Context activation. Detailed procedures for the two options of  local CSCF discovery is found in chapter 5.2.1 Procedures Related to Local CSCF Discovery. 
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