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1 Overview

The purpose of this contribution is to expand on some discussions that have been made on the 3GPP_TSG_SA_WG2@LIST.ETSI.FR  email exploder with respect to the extent of backward compatibility with earlier 3GPP systems.

2 Discussion

2.1 Introduction

There has been some discussion on the 3GPP 3GPP_TSG_SA_WG2@LIST.ETSI.FR about the need to be backward compatible with earlier 3GPP releases, Release 5, 4 and 99 (see Figure 1).  Specifically how a Release 1999 HLR would allow a Release 6 WLAN to inter-work with R98 and R97 3GPP PS systems. 
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Figure 1 – Generic Backward Compatible reference model
In addition it states in the SA1 TR [1]:

“"Also, the goal is to allow 3GPP - WLAN interworking with Release 99, Release 4 and Release 5, however it is acknowledged that the actual fulfilment of this goal will vary from scenario to scenario."”

It would seem logical that there are a number of advantages in a Release 6 WLAN being able to inter-work with early systems, especially that Release 97 3GPP PS systems exist today and Release 99 system will are becoming operational long before Release 6.0.   

However when considering earlier systems, some thought has to be given to both Circuit Switched (CS) and Packet Switched (PS) domains and if one or both of them is appropriate to inter-work with.  In addition, when inter-working with an earlier system, there should be little or zero impact on previous releases.  This means the 3GPP CS and PS interfaces and functions should not be affected. In the PS domain this would mean using Gr, Ga etc interfaces as is.  In CS domain using D & E etc interfaces as is.

The WLAN might be considered as a WRAN (Wireless Radio Access Network)
 to the earlier 3GPP releases.  Any inter-working should be defined in the Release 6 specification.

2.1.1 Scenario Overview

Table 1 describes the WLAN Scenarios and capabilities.

	Scenarios:

Service and operational Capabilities:
	Scenario 2: 3GPP system based Access Control and Charging
	Scenario 3: Access to 3GPP system PS based services
	Scenario 4: Service continuity
	Scenario 5: Seamless services
	Scenario 6:

Access to 3GPP system CS based Services

	Common billing


	X
	X
	X
	X
	X

	Common customer care


	X
	X
	X
	X
	X

	3GPP system based Access Control
	X
	X
	X
	X
	X

	3GPP system based Access Charging
	X
	X
	X
	X
	X

	Access to 3GPP system PS based services from WLAN
	
	X
	X
	X
	X

	Service Continuity

	
	
	X
	X
	X

	Seamless Service Continuity

	
	
	
	X
	X

	Access to 3GPP system CS based Services with seamless mobility
	
	
	
	
	X


Table 1 – WLAN Scenarios and Capabilities[1]

2.1.2 Charging and Service Authorization

The 3GPP domain that is to be inter-worked with, should be able to provide a flexible mechanism to for:

· Charging

· Service Authorization.  A mechanism needs to be defined to ensure that the service the subscriber is requested is one they are allowed to request.

This allows for the scenarios listed in Table 1 to be supported.

2.1.3 Services Overview

Table 2 describes the WLAN Services that should be inter-worked within scenarios 3 and beyond.

	Service capability
	Use case
	Service domain

	SMS
	A user should be able to send and receive SMS messages between themselves and terminals in the 3GPP system.  The content, size restrictions, and notifications should be equivalent.
	PS+CS

	MMS 
	User connected via WLAN, should be able to send and receive MMS messages.  The user interaction with the client application is the same as when they are connected via the 3GPP system.
	PS

	Presence
	The user’s Presentity should be able to interact with the Presence server.  The user may want to set different access rules if they are connected via the WLAN. (Note : this is currently not supported by the presence service)
	PS

	IMS
	The user should be able to access all IMS based services (e.g. IMS messaging and Group Management).  The QoS provided by the WLAN may affect the services available
	PS

	LCS
	The user should be able to use applications that make use of Location information, without the need to enter the location into the application manually. 
	PS+CS

	Cell Broadcast
	No use case is identified as the service is a radio access network service.
	

	MBMS
	MBMS is a bearer service used by 3rd party or operator provided applications.  These applications should be available to the user in the WLAN.
	PS

	MexE
	MexE provides an access independent standardised API which should work when the user is connected through WLAN.
	PS+CS

	CS Supplementary Services
	No use case has been identified.  Equivalents are available via IMS.
	CS

	OSS/CAMEL
	For further study.
	CS+ PS

	OSA
	An OSA application should be able to interact with a UE connecting via WLAN.


	CS+PS

	UE Management (UEM)
	It should be possible for an operator to be able to provide a similar level of customer support regardless of how the user is connected to their services.
	


Table 2 – Service Capability Inter-working [1]

2.1.4 Terminal considerations

When considering a recommendation, one also needs to look at the terminal aspects as well in the context of the scenarios that have been defined.  One prime requirement that needs to be taken into consideration is that of “simultaneous use of both WLAN and 3GPP radio access technologies”
  to ensure that under the right usage scenarios service requirements are met.  Currently simultaneous connections are only required in scenarios 3 and beyond
.

2.2 Analysis

The following two sub-sections look at the 3GPP PS and CS domains using the information in section 2.1.

2.3 3GPP PS Domain

The following assumes that the WLAN inter-works with the 3GPP PS domain and PS signaling is used between the function that inter-works with the WLAN network (IWF) and the HLR / HSS.  .
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Figure 2 – WLAN inter-working with 3GPP PS Domain

Note:
The term IWF is used as the term is neutral and does not imply any specific solution.

2.3.1 Simultaneous Connections

Simultaneous connections in scenarios 2 and 3 cannot be supported assuming that a multi-mode 3GWLAN UE supports 3GPP PS and WLAN only.  If an appropriate UE mechanism is developed for scenarios 4 and beyond the services can be handed over between WLAN and 3GPP PS and vice versa.

2.3.2 Scenario Support

Scenario 2 is supported

Scenario 3 is supported

Scenario 4 and beyond requires new functionality to be developed.

2.3.3 Charging and Service Differentiation

Native charging options are flexible allowing for the subscriber to be charged either for the time they have a Packet Data Protocol (PDP) context, volume of data they transfer or a combination of both options.  Charging information can also indicate the service the subscriber requested using the APN.

Flexible service differentiation is possible by provisioning subscribers with different Access Point Names (APN).   The APN can be used to indicate if the subscriber has WLAN service, or the flexibility of the APN can be used to indicate the type of WLAN service the subscriber has subscribed to e.g. private dynamic IP, public dynamic IP for VPN services etc

	
	Example

	
	1
	2
	3

	PDP Context
	IP
	IP
	IP

	APN
	WLAN.Public
	WLAN.Private
	IMS.VoIP

	IP
	Dynamic
	Dynamic
	Dynamic


Table 3 – Example PDP Context Information

2.3.4 Impact on existing 3GPP PS domain

QoS values provisioned against a subscriber 3GPP PS subscription information has no meaning in WLAN.

2.4 3GPP CS Domain

The following assumes that the WLAN inter-works with the 3GPP CS domain and CS signaling is used between the function that inter-works with the WLAN network and the HLR / HSS.  For the context of this discussion lets assume that the function is a AAA server.
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 – WLAN Interworking with 3GPP CS Domain

2.4.1 Simultaneous Connections

Simultaneous connections can be supported assuming that a multi-mode 3GWLAN UE supports 3GPP PS and WLAN only. 

2.4.2 Scenario Support

Scenario 2 is supported.

Scenario 3 probably could be supported with some clever inter-working.

Scenario 4 and beyond would require further research.

2.4.3 Charging and Service Differentiation

Charging – Charging is proprietary.

The only way that service differentiation can be provided is by leveraging unused code points in the Bearer Service Code or Bearer Capability Information element (BCIE).

2.4.4 Impact on existing 3GPP CS domain

Unused code points in the Bearer Service Code or Bearer Capability Information element (BCIE)  would have to be standarised.  If any of these code points have been allocated for other reasons within operators own networks this may lead to some potential issues.

3 Recommendation

From the analysis above it seems that both 3GPP CS and PS have merits and demerits.

If inter-working is performed with the 3GPP PS domain in the earlier scenarios simultaneous radio connects cannot be supported.  In addition, the architecture to support access to home based services e.g. IMS or PS ones would require some additional thought.  This paper has not looked at how traffic would be routed to those services.  Using the original objective of not affecting the pre-release 6 specifications it might be conceivable to use a GTP tunnel, however there might be an opportunity to route back to IMS and PS based services without affecting pre-release 6 specifications.   

3GPP PS does provide a flexible method for an operator to provide differentiating service capabilities and has a capable charging capability.  In addition a lot of future 3GPP features are being built around the PS domain.  

3GPP CS domain allows simultaneous radio connects to be supported.  In addition, the architecture to support access to home based services e.g. IMS or PS ones would require some additional thought.  A flexible method to provide differentiating service capabilities does not exist and native charging is not geared towards packet based type services.

Overall 3GPP PS domain looks more favourable and is suggested as the working assumption..
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� Note this document does not make any interface proposals for WRAN.  However the author believes that Iu is not a candidate for this solution and that IETF protocols are more suitable.


� Quote from SA1 TR [1] section 6.4.1


� Liaison statement � HYPERLINK "tdocs\\S2-022551.zip" ��S2-022551� sent to SA1 to clarify this.
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