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This document is an input to the discussion on whether to use an enhanced SCUDIF solution or a dual call solution in order to resolve some of the scenarios around the switching between videotelephony and the speech calls.

1. Videotelephony scenarios to be supported by solution

The primary issues of interest are:

Issue 1. 3G VT user to 3G non-VT user: This is the case where a 3G user on the 3G network attempts to complete a VT call to another user on the 3G network who is either not 3G capable, or chooses to not accept the 3G call, in favour of a speech call. In either case, this scenario is clearly described by the SCUDIF capability described in the R05 3GGP specs (ref: Fallback to Speech).
Issue 2. 3G VT user to user on non-VT network: This is the case where a 3G user on the 3G network attempts to complete a VT call to a user on a network which doesn’t support VT. This scenario is clearly described by the SCUDIF capability described in the R05 3GGP specs (ref: Fallback to Speech).
Issue 3. 3G VT user invoked call change from VT to speech (and vice versa): This is the case where one of 3G users (originator or terminator) manually invokes a change in call type for an in-progress call, from VT to speech or from speech to VT. There are several possible reasons for this call change (e.g. security, cost). This scenario is clearly described by the SCUDIF capability described in the R05 3GGP specs.
Issue 4. VT call failure during 3G-2G HO: A 3G VT call will drops during HO from 3G to 2G, as a result of the lack of a support of a High Speed CSD bearer service (i.e. HSCSD) on the 2G network. The user is forced to manually re-invoke a speech call. This is shown in Figure 1.
. 
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Figure 1: Generic 3G-2G VT HO failure
It is believed that the call should be converted to a basic speech call prior to invocation of the 3G-2G HO.

Issue 5. VT degradation in 3G cell: This is the case where excessive degradation, or a VT call failure, occurs at the edge of 3G cell (primarily as a result of UE UL power limitations). The probability of occurrence of this scenario is supported by the assertion that initial 3G coverage will be optimised towards voice, and as such areas will exist within 3G coverage where only voice will be reliably supported.
This scenario is show in Figure 2. In this example the user in Cell 1 can successfully place and use a VT call. The user in Cell 2 may be able to successfully place a VT call but they may suffer from the effects of poor cell performance. This illustration demonstrates that each application (e.g. circuit voice, VT, video-streaming) have differing throughput and coverage requirements.
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Figure 2: 3G cell degradation
In this scenario it is believed that in cases where (for example) the UL power of the mobile will not be sufficient to maintain the 64K UDI VT session, the call should be reverted to a speech call to ensure the continuation/performance of the session.

Other. VT service initiation on 2G network by 3G user: This is the case where a VT capable UE (e.g. 3G user on a 2G cell) attempts to establish a VT call (presumably to a VT capable user on a 3G network) while connected to the 2G network. 3GPP does not currently provide a solution for this scenario.
2. Enhanced SCUDIF
Enhanced SCUDIF (E-SCUDIF) is an extension to the existing Release 5-based SCUDIF procedures, described in Reference ‎[4].
E-SCUDIF consists of the following functional components:
· The existing fallback to speech (FBtS) application within SCUDIF, as defined in 23.172.

· The existing user-initiated service change application within SCUDIF, as defined in 23.172.

· A network-initiated service change procedure, referred to as Network Initiated SCUDIF (NI-SCUDIF). This requires further enhancement in the procedures contained in 23.172.

	Issues
	E-SCUDIF Solutions

	
	FBtS

	UI-SCUDIF
	NI-SCUDIF

	VT Issue 1: 3G VT user to 3G non-VT user
	Yes
	-
	-

	VT Issue 2: 3G VT user to user on non-VT network
	Yes
	-
	-

	VT Issue 3: 3G VT user invoked call change from VT to speech (and vice versa)
	-
	Yes
	-

	VT Issue 4: VT call failure during 3G-2G HO
	-
	-
	Yes

	VT Issue 5: VT degradation in 3G cell
	-
	Yes
	Yes


Table 1: Solution to Issue  mapping
2.1 Network initiated service change

Network Initiated SCUDIF (NI-SCUDIF) is an extension to the currently defined SCUDIF (which explicitly only refers to user-initiated service change), and provides a solution to VT issues #4 and #5.

The basic premise of NI-SCUDIF is that under certain conditions the network makes the determination that a service change to speech is required, and invokes the signalling required to change the call type from 64K UDI to speech. There is no manual interaction required on the part of the user. There are several manners in which this could occur:
· In the case of 3G cell degradation the network could instigate the trigger for the service change (assuming the user has not already done so via UI-SCUDIF).
· In the case of a 3G-2G HO, the network could use the RNC generated relocation request as the trigger for the service change to speech. This is assuming that the relocation request occurs prior to significant application degradation on the 3G network (which in turn could have resulted in either a UI-SCUDIF or a NI-SCUDIF based on performance degradation). The 3G network would ensure that the service change to speech occurs prior to processing the relocation request.
2.2 NI-SCUDIF for 3G-2G handover
This procedure will alter the existing VT call to a 3G AMR speech call on the 3G side prior to processing of the 3G-2G HO. The fact that the pre-HO 3G call was a VT call would be transparent to the 2G network from an interface perspective. In other words, the 2G network would merely process a 3G-2G speech HO request.

The procedure is shown in the figure below. This flow omits the detailed (R04 related) MSC-Server to MGW interactions.
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Figure 3: NI-SCUDIF for 3G-2G VT HO
The call flow consists of 3 phases:
· Phase 1: Normal attachment of both the originating and terminating 3G UEs, followed by 64K UDI-based VT call establishment.

· Phase 2: Network initiated Service Change from 64K UDI VT to Speech, triggered by the 3G-2G HO request from the UTRAN.

· Phase 3: 3G-2G speech HO, triggered by the UTRAN.

The following enhancements could be considered for possible inclusion in NI-SCUDIF:

· Service Change back to 64K UDI after a subsequent HO back to 3G: In the case where the user moves back into 3G coverage it is possible that the call could be modified back to 64K UDI, thereby re-establishing a video call in the process. There are several potential failure scenarios which need to be investigated in order to support this mechanism.

· Usage of ISUP: It is assumed that the bearer-related inter-MSC signalling is conveyed via the OoBTC procedure using the BICC protocol. If the solution was not based on the R04 architecture it is possible that an existing SS7 trunking protocol could be used (e.g. ETSI ISUP, using the USI IE). ETSI ISUP has the ability to support multiple bearer capability IEs, as well as mid-call notification messages (APM).
· Serial processing of Originating and Terminating RAB/RB change: Service Change could be invoked and completed on the terminating side prior to invocation of service change on the originating side. The primary benefit of this serial processing is the complexity of handling of error scenarios. However, the obvious disadvantage associated with serial processing is the added time to complete the overall process.
· Announcement to User during Service Change: There is probably value in playing an announcement to both users when the service change to speech occurs. This announcement could be used to inform the users that the call is being changed to a speech as a result of one user moving to a service area which does not support VT.
2.2 NI-SCUDIF for 3G cell performance degradation
This procedure will alter the existing VT call to a 3G AMR speech call on the 3G side as a result of the determination (by the network) that excessive degradation has occurred on the 3G cell for the VT user. It is possible that either user may pre-empt this mechanism by manually invoking the service change (e.g. where the user observes excessive degradation and decides to revert to speech), but this is the case where the service change occurs independent of any user interaction.

The call flow for this scenario is identical to the call flow for the 3G-2G HO scenario. The only difference is the trigger. In this case the trigger could be one of several possibilities:

· RANAP RAB Release Request from the RNC to the 3G-MSC

· A new RANAP EP

In either case, clarifications need to be made to the RANAP specifications in order to ensure the usage of the trigger is clear and unambiguous.

3. Enhanced SCUDIF versus Dual Call comparison

	Options
	E-SCUDIF
	Dual Call

	Criteria
	
	

	Requirements Fit
	Both solutions could in principle be used as a solution for all 5 issues.

	
	Has already been created by 3GPP to deal with several of the enumerated issues, and is optimised for the successful VT scenario, thereby minimising the network call setup time, UE interactions, and network signalling. In the future it will provide a much more suitable solution for these VT issues, since it will not burden the network with an inefficient solution for the sake of (possible) early adaptation.
	Dual Call provides a solution where optimisation is not necessary because VT penetration is quite low (and call failure is relatively high, Dual call could become an inefficient solution for the case where VT usage increases in the 3G network (and also where the 3G network coverage increased).



	User/Terminal/Application Impact
	No supplementary service invocation required by the user for basic VT call setup (although the far-end user may need to confirm acceptance of a VT session).

In the case of NI-SCUDIF, the network invokes the change to speech without any MMI interaction assumed/required by the user.
Needs to support in-call Modify DTAP from UDI 64K to speech, plus SCUDIF setup procedures for FBtS.

	Assumes (and requires) that the user (or UE) must always invoke a voice call first, followed by an explicit action required by the user (or UE) to subsequently put the voice call on HOLD (which also means support of Call Hold SS) as part of invoking the VT session. This introduces unnecessary complexity, call setup time and increased possibility of failure (due to the increased signalling and MMI interactions), for a basic VT call establishment (which may never need to revert to a speech call).
Dual Call places a requirement on existing UEs (i.e. setup voice call., and Call Hold SS).

Interactions between SCUDIF and Call Hold (if they both are intended to exist) require additional UE functionality.

	Network Element complexity
	Leverages CN/UE work required for support of FBtS (e.g. SCUDIF). Subsequent effort to extent capability to E-SCUDIF would build on this mechanism.
Reliance on R04 CN, BICC and OOBTC (although it could use alternatives if required on an R99 network).
Transit networks need to support appropriate signalling.

CN needs to support a change of call type.
	Less per-call impact on the CN nodes, since they will not be required to support a call type change.

Does not require R04 CN. Could (in theory) be built on an R99 network (although it does not appear that all of the necessary interactions/clarifications have been defined in the R99 context).
Dual-Call requires the NEs to support (and execute) extra capability/complexity even for the case where the call never needs to revert from VT to speech:

1. CN will need to support the Call HOLD/Retrieve supplementary service.
2. Support for a synchronous bearer reconfiguration (from speech to 64K UDI).

3. Two simultaneous calls for the same user in the CN for a period of time during call setup.

	3GPP work

	Release 6 applicable (requires standards contribution to define NI-SCUDIF, (although fairly minor in nature).

However, there is precedence for applying E-SCUDIF in a pre-R6 network (R04 certainly, and even R99 if necessary).
	Would require a release 6 stage 2 spec which defines how the various pieces could/should work together to fulfill the requirements. 


	Technical Maturity and outstanding questions.
	Most of the mechanisms have been well defined by existing standards capabilities (including various failure scenarios). Minor change required to SCUDIF to support NI-SCUDIF.
	Several key questions outstanding related to interactions with SCUDIF (e.g. can it, and does it, co-exist).
The interactions in the terminal for Call Hold and correlation of the two sessions require further analysis (particularly for various error scenarios).

Is Dual Call intended to be completely orthogonal with SCUDIF?

Will the existence of two mechanisms in the network capable of downgrading from video to voice (albeit in different situations) not cause some 'challenging' interactions?

Will Handsets which are SCUDIF enabled still be subject to the same requirement in the network to have a voice call on hold and the video call active so that the network can trigger fall back to voice in 3G-2G H/O or cell boundary situations. Will there also be the possibility of either end of the call turning the video off via SCUDIF which will cause that call to downgrade to voice?

If the video call falls back to voice, then that voice call will handle 3G-2G H/O and cell edge H/O happily, so the voice call on hold will stay on hold.
How does the UE correlate the two sessions?

	Network deployment / operational Impact
	Requires R04 CN deployment (including BICC/OOBTC), however, it could be made to work in the R99 context with changes to the inter-MSC signalling.
	Works with existing R99 network (albeit with some required standards clarifications).


	Nodal/Network capacity impact
	Minimises unnecessary signalling and call resource allocation, particularly for the simple successful VT call scenario.
	Reserves a speech call unnecessarily in the CN for cases where the VT session does not require service change to speech.
Excessive delay in standard VT call setup (unless it is universally accepted that it is acceptable for all VT calls to start out initially as a voice call). The impact will increase in the future when VT penetration increases.

	Billing Impact
	Single billing record produced by the CN. Matches current, and expected, paradigm.
	Multiple billing records produced by the CN. The downstream billing post processing mediation device would need to be able to correlate these multiple records.


Table 2: E-SCUDIF vs Dual-Call
4. Conclusion

Nortel recommends the usage of Enhanced SCUDIF in release 6, for the reasons captured in the comparison provided in Table 2.
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