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1. Overview
From a consumer perspective the Communication Waiting (CW) supplementary service is synonymous to the legacy ISDN Call Waiting service, and is the evolution to the latter based on the next generation of networks (IMS/TAS) and protocols (SIP/XML)

1.1 3GPP

3GPP has specified within [1] the protocols and mechanisms to implement the CW supplementary service.  Described in subsection 4.2.1 of [1], and further specified within subsequent subsections of [1] are two modes of operation:

· Network based CW

· Terminal based CW

Identified Limitations

The two above listed modes of operation are mutually exclusive in that the supplementary service to operate as a consumer would expect, both network (TAS) and UE need to implement fully either Network based CW or Terminal based CW.  This is due to the fact that both network (TAS) and UE need to behave differently, depending on the mode of operation (i.e. Network based or Terminal based.)  Below is a high level description of the network (TAS) and UE behaviour given the different modes of operation.

1.1.1 Network based CW

The below Figure 1 illustrates at a high level the mechanisms required to successfully implement the Network based CW service.
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Figure 1 Network based CW (working)

	Event
	Description
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	When the terminating TAS receives a new incoming communication for a UE who is already engaged in a communication, assuming the conditions for applying call waiting are met (e.g. CW is enabled/active) the TAS egress INVITE contains two different MIME parts – the SDP for the incoming communication itself, and an XML document indicating the invocation of the CW service
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	The UE accepts the incoming request, notifies the user of the new incoming communication, and responds to the network/TAS with a SIP 180 Ringing


Note: There are other subtleties like the TAS shall append an Alert-Info SIP header to the SIP 180 response to the originating user.

The below Figure 2  REF _Ref417635743 \h  \* MERGEFORMAT 
illustrates at a high level the issues encountered when Network based CW signaling is sent to a UE which supports the Terminal based CW methods only.
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Figure 2 Network based CW (failing)

	Event
	Description
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	When the terminating TAS receives a new incoming communication for a UE who is already engaged in a communication, assuming preconditions are met (e.g. CW is enabled/active) the TAS egress INVITE contains two different MIME parts – the SDP for the incoming communication itself, and an XML document indicating the invocation of the CW service
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	UE which don’t support the Network based CW methods will not recognise the CW XML payload, and will reject the incoming communication with a SIP 415 Unsupported Media Type


Note: Although [1] contains the provision for the TAS to receive a 415 and respond to the originating user with a SIP 486 Busy Here final response, in essence the CW service expectations of the consumer (i.e. the terminating user) are not met.

1.1.2 Terminal based CW

The below Figure 3

 REF _Ref417635743 \h  \* MERGEFORMAT 
 illustrates at a high level the mechanisms required to successfully implement the Terminal based CW service.
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Figure 3 Terminal based CW (working)

	Event
	Description
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	When the terminating TAS receives a new incoming communication for a UE who is already engaged in a communication, the TAS forwards the communication unchanged to the terminating UE
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	The UE accepts the incoming request, notifies the user of the new incoming communication, and responds to the network/TAS with a SIP 180 Ringing with an appended Alert-Info header


The below Figure 4  REF _Ref417635743 \h  \* MERGEFORMAT 
illustrates at a high level the unspecified experience should a UE supporting Network based CW receive a ‘normal’ ingress SIP request.
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Figure 4 Terminal based CW (working?)
	Event
	Description
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	When the terminating TAS receives a new incoming communication for a UE who is already engaged in a communication, the TAS forwards the communication unchanged to the terminating UE
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	Although this scenario is not specified, it can be anticipated that UE manufacturers supporting Network based methods would be backwards compatible and support the Terminal based method.


1.1.3 XCAP Considerations

In addition, both networks (TAS) and UE have different requirements regarding the Ut reference point.  For Network based CW, UE’s send CW XCAP requests to the network, whilst for Terminal based CW, CW XCAP requests are consumed locally by the UE.

1.2 GSMA
1.2.1 SIM-swap

The Terminal based CW method stores the CW supplementary service setting locally (i.e. no update/information is sent to the network if this service is changed.)  Therefore, if a user puts their SIM into a different UE then any setting in the old device is lost.

This may be further complicated if the swapped-to UE is a legacy UE and can change the network CW setting.  Depending on mobile operator implementation, supplementary service synchronisation mechanisms may, or may not synchronise this setting to the TAS.

1.2.2 Multi-device

Multi-device scenarios may take many forms, e.g. Enterprise service offering where a common network service profile manages multiple devices (e.g. mobile, fixed, SIP client.)  Other permutations also exist in the Consumer space from basic multi-SIM propositions, to RCS/VoWiFi type multi-device service offerings.

Regardless of the scenario, any CW setting local to a single device (and not the network) will not be replicated or applicable to other UE’s in the user’s service profile.

The Network based CW method addresses the limitations identified in the above SIM-swap and Multi-device scenarios.

1.3 Current Industry State

The global industry is quite advanced regarding VoLTE deployments, and networks and UE which only support the Terminal based CW methods (as per [2]) are prevalent.  The industry is in need to support the Network based CW methods, however deployments are too far down the road to simply implement the Network based CW and ignore the prevalence of networks and UE supporting the Terminal based CW methods only.

Therefore a mechanism is required to allow networks to support a mix of UE that are supporting both Network and Terminal based CW methods.

2. Proposed Design

This section outlines a proposed design to address the issues identified in section 1, and allow mobile operators to migrate towards networks supporting Network based CW methods.

2.1 Capability Discovery

In order to achieve this both network (TAS) and UE need to mutually discover each other’s capabilities.

The below Figure 5, illustrates one such approach.
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Figure 5 Capability Discovery using IMS Registration. Scenario 1

	Event
	Description
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	The UE includes the standardised CW tag “application/vnd.3gpp.cw+xml” within an Accept header of the SIP REGISTER request.

	[image: image15.emf]2


	As per standard 3GPP mechanisms, a 3rd party REGISTER is sent to the TAS.  The TAS includes within its parsing logic of the payload (i.e. the copy of the REGISTER message sent over the Mw reference point) to look for the tag within the Accept header.  This tag indicates to the TAS that the UE supports Network based CW mechanisms.
The TAS stores this setting for the UE until it learns otherwise (see subsequent sections)
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	The TAS then sends a SIP MESSAGE to the UE with the XML payload.  Upon reception of this MESSAGE request, the UE learns that the network supports Network based CW methods.  From this point on, the UE will send CW XCAP requests to the network, and expect to function with the network using Network Based CW mechanisms.”


2.2 Backwards Compatibility

The below Figure 6

 REF _Ref417642822 \h  \* MERGEFORMAT 
, illustrates the scenario a UE which supports Terminal based CW methods only.
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Figure 6 Capability Discovery using IMS Registration. Scenario 2

	Event
	Description
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	The UE does not include the “application/vnd.3gpp.cw+xml” tag within the REGISTER request.
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	As per standard 3GPP mechanisms, a 3rd party REGISTER is sent to the TAS.  The TAS includes within its parsing logic of the payload (i.e. the copy of the REGISTER message sent over the Mw reference point) to look for the tag within the Accept header.  If the tag does not exist the TAS assumes the UE supports Terminal based CW methods only.

The TAS checks what was previously stored for the UE, in case a SIM-swap has occurred.  If the TAS had previously identified the UE supporting Network based CW mechanisms it updates its profile for the UE.  In this event the TAS must then re-provision the default Terminal based CW profile (i.e. CW enabled)


2.3 Other Considerations

The above re-uses existing methods, mechanisms, feature-tags which are specified as per today.  Therefore no IANA considerations are required.

The above works in the event a UE SIM-swap occurs to a legacy UE, in that any modification of the service setting from the legacy UE will be synchronised with the TAS network setting.

3. Conclusion

CT1 is encouraged to discuss the issue and the proposed principle above. If the principle is agreeable, the source company will bring up change requests in the upcoming CT1 meetings accordingly.
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5. Abbreviations

	Abbreviation
	Meaning

	CW
	Communication Waiting

	IMS
	IP Multimedia Subsystem

	MIME
	Multi-Purpose Internet Mail Extensions

	SDP
	Session Description Protocol

	SIP
	Session Initiation Protocol

	TAS
	Telephony Application Server

	UE
	User Equipment

	VoLTE
	Voice over LTE

	XCAP
	XML Configuration Access Protocol

	XML
	eXtensible Markup Language
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