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Executive Summary

The currently specified service upgrade from Speech to Multi-Media is performed without a priori conformation 
a) whether it is feasible (radio capability is available end-to-end) and

b) whether it is acceptable (both users want it). 

The direct attempt to upgrade is therefore often not successful. The unnecessary inherent interruption of the ongoing speech communication is long and annoying.

The downgrade from Multi-Media to Speech is substantially simpler, because there is not much choice left, when the radio capability fades away. But it may need also some additional considerations as well.

For a user friendly behaviour the solution for the service change from Speech to Multi-Media should therefore be enhanced by this a prioi information exchange.

First it is necessary to check the end-to-end availability of MuMe capability in the background – without interactions with the users and without interrupting the ongoing speech communication.

Then, when that end-to-end capability is ensured, it is necessary to ask the users for the acceptance of the upgrade, before it is actually started.

Solutions such as User to User signalling or inband signalling should be considered.

.

The modification itself may use the existing OoBTC procedure “In-call-modification”.

Different models are thinkable, where the status of the radio capability is stored:

a) in the MSCs,
b) in the RNCs, or
c) in the UEs.
It may be noted that the UEs are the most stable elements during the communication, while especially the RNC may change during the call.

This paper does not discuss how the RNC and/or UE get a good, reliable estimate of the Multi-Media capability in both directions (uplink and downlink). It just assumes that vendors can provide such algorithms. 

Introduction

In 22.101 version 6.8.0 the CS multimedia requirements are defined:

7.2.1
Circuit Switched (CS) multimedia calls

The following basic requirements are be supported for CS multimedia [24]:

-
CS multimedia shall be based on a 3GPP specific subset of H.324M.

-
All call scenarios shall be supported, i.e. Mobile Originating and Mobile Terminating call against Mobile, ISDN and PSTN call party.

-
Single and multiple numbering schemes shall be supported.

-
Fallback to speech (TS 11 [14]) shall be supported from 3.1kHz Ext. PLMN multimedia bearer, i.e. if setup of the multimedia call fails the call will be set up as a speech call. 

-
Service change and fallback shall be supported for UDI/RDI multimedia bearer and speech, to allow fallback to a less preferred service if the preferred service is unsupported, and to change the service between speech and multimedia during the call.
-
In the case where a multimedia call includes speech (e.g. video call) then the following requirements apply:

-
A user shall be able to change between a speech and CS Multimedia call, when desired.

-
When the CS Multimedia call is no longer supported, for example due to degraded coverage conditions (including UTRAN to GERAN only transitions), service change shall occur automatically from a CS Multimedia call to speech.  

-
When a CS Multimedia call can be supported, for example due to improved coverage conditions (including GERAN only to UTRAN or UTRAN/GERAN transitions), service change back to the CS Multimedia call may be initiated by the network. 

-
CS Multimedia is a Bearer Service, which utilises the Synchronous Transparent Data service.  Other services may exist which utilise the Synchronous Transparent Data service.  Service transition to/from speech described for CS Multimedia in this clause shall only apply to CS Multimedia calls and not Synchronous Transparent Data calls in general.

-
CS Multimedia call is a Bearer Service, which utilises Synchronous Transparent Data service.

-
Different bitrates as specified at 3GPP TS 22.002 [21] shall be supported. 

-
Supplementary services apply to multimedia calls as for Synchronous Transparent Data service according to 3GPP TS 22.004[5].

-
When accepting a multimedia call with service change, the user shall be able to request a service change to speech before the call is answered, such that the multimedia path is never actually connected through to the user’s phone.

-
The user shall be able to deny a service change to multimedia during the call.
The text in blue are new requirements added and are all inset as being part of the bullet which starts “In the case where a multimedia call includes speech..” but it is not clear if this refers to SCUDIF at all as the CS MuMe (e.g. video) contains a speech component. So do all these inset requirements simply apply to the H.324M protocol ? It is assumed not but then this part of 22.101 needs to be clarified as the previous bullet also defines the requirements for SCUDIF service. It should also be noted that the requirement for change from Video to speech is mandatory and shall be automatic – i.e. it can be assumed that there is no request/acknowledgement from the user and the nodes shall always allow/support this. The change from speech to video by the network is however optional and it is assumed that this requirement shall not conflict with the last bullet “The user shall be able to deny a service change to multimedia during the call “. Further this requirement does not clarify the user interaction with this and how the solution shall actually behave with respect to the end users.

In 23.172 v6.1.0 A new subclause was added in an attempt to support the new requirements added to 22.101.

The clause is inserted below:

4.2.5
Network-initiated Service change in the active state

When the visited MSC of either party can no longer support an ongoing multimedia call, for example due to degraded coverage conditions (including UTRAN to GERAN only transitions), the visited MSC of this party shall initiate a sevice-change from multimedia to speech, following the procedures described below. If the visited MSC is again able to support the multimedia at a later point in time while the speech call is still ongoing, the same visited MSC may initiate a service change from speech to multimedia, again following the procedures described below. The visited MSC shall not initiate a service change from speech to multimedia, unless it initiated a service change from multimedia to speech before and no other service change was performed in between.

The visited MSC shall initiate an In-Call Modification procedure towards the terminal it serves using the MODIFY message. The visited MSC shall also invoke the service change procedure (see clause 4.3.5) towards the remote side. The terminals on both sides will react as described in Clause 4.2.4.

If the terminal on either side rejects the service change, the visited MSC shall either clear the call, or it shall initiate a service change procedure towards the other side to revert to the original service.
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Figure 4.14a: Network-Initiated Service change requested, accepted
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Figure 4.14b: Network-Initiated Service change requested, rejected by UE A
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Figure 4.14c: Network-Initiated Service change requested, rejected by UE B

4.2.5.1
Network-initiated Service change in the active state starting with multimedia in Iu mode

For a network initiated service change from multimedia in Iu mode to speech, the visited MSC shall use the following procedure.

In order to be able to detect a lack of sufficient resources, the visited MSC shall include a Service Handover IE in the RANAP RAB Assignment Request or RANAP Relocation Request message indicating "Handover to GSM should not be performed" (see 3GPP TS 25.413 [17]), when it allocates or modifies the radio access bearer for multimedia at the Iu interface.

When the radio access network initiates an inter-system handover to A/Gb mode by sending a RANAP Relocation Required message (see 3GPP TS 25.413 [17]), the visited MSC shall

- 
terminate the procedure by sending a RANAP Relocation Preparation Failure;

-
initiate an In-Call Modification procedure to speech towards the terminal it serves using the MODIFY message; and

-
invoke the service change procedure (see clause 4.3.5) towards the remote side. 

As an operator option, the visited MSC may then indicate to the radio access network that handover to GSM should be performed by sending an appropriate RAB assignment Request.  If the radio access network initiates another inter-system handover to A/Gb mode, the visited MSC may  progress the inter-system handover.
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Figure 4.14d: Network-Initiated Service change from UTRAN multimedia to speech requested, accepted

Observations

This new clause combines both, the mandatory service change from multimedia to speech and the optional change from speech back to multimedia. This infers that the change from multimedia to speech can be denied by the users; however the requirement states that this shall be automatic. Further this clause uses the wording “shall” with respect to the In Call Modification procedure which means that for the upgrade from speech to video there is no alternative solution, although the requirements make the network initation of this optional. 

The clause makes the assumption that the MSC knows when the radio network can support multimedia again, however this has not yet been specified. Work in RAN3 has progressed to propose a solution that allows the CN to indicate to the RNC that the RAB is used for SCUDIF and wants to be informed when the radio conditions change such that the multimedia service can no longer be supported or that the mulitmedia service can be resumed. The proposed CRs were not accepted by CN3 as some questions were raised. This paper attempts to address this issue on a much broader scale as it is believed that too many critical issues have been omitted in the proposed solution aswell as the current specifications as described above.

Discussion

The following issues must be considered for an effective and user friendly solution to network “coordinated” service change procecdures:

1. For network initiated downgrade from multimedia to speech:

a) The solution shall not rely on acknowledgement from the users – i.e. to fulfil the requirement that it is “automatic”. But maybe it is more user friendly to indicate that the downgrade is necessary and coming soon?

b) How does the network (radio network, Ue) determine when the multimedia service can no longer be supported…i.e. is this user adjustable ? 

c) Will it react quicker than the users ? Or must it not give enough time for the users to find Video coverage again, before it automatically downgrades?

d) Can it then be sure to react quickly enough to maintain at least the speech connection ? 

e) The solution needs to consider the probability that the users also initiate a change themselves due to the poor perceived video/voice quality.

2. For the upgrade/return from speech to multimedia:

a) The users shall be able to deny the change (existing requirement) i.e. the users shall be asked before the network changes to multimedia. Note the time from a potential previous downgrading to the upgrading is unknown so it cannot be assumed that the users still want multimedia.

b) The speech connection shall not be broken while the users are being asked if they want to return to multimedia. The interruption time may otherwise be quite long, without actually successful upgrading at the end.

c) The solution shall allow a user to prevent the other user having the knowledge of their local radio capacity..i.e. if the other user denies the upgrade to multimedia the reason shall be left to the user to describe via the voice channel.

d) The status of the local radio network can improve and deteriorate even though the call remains in speech for a number of reasons (hasn’t yet achieved capability in both radio access at the same time, users have rejected the upgrade) and thus either the RNC must keep the CN or each UE updated of what the local status is or the UE or CN should be able to poll the RNC for this status.

The following figure 1 describes a possible functional signalling sequence to fulfil the upgrade from speech to multimedia for one example:
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Figure 1: Functional Signalling sequence, RNC centric

Note: The example assumes that the RNCs store their actual MuMe capability for information request by the MSC at a later point in time (RNC-centric).The sequence is shown for the example that RNC A had already video capability, while RNC B just got it during the call and notified the MSC automatically.

The procedure must of course be design to support that both ends start informing/requesting at the same time.

The next figure shows another solution, which may be termed ”Terminal-Centric”.
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Figure 2: Functional Signalling sequence, UE centric

Note: here it is assumed that the UEs keep track of the status of their own radio capability (UE-centric). They may do so solely on their own or – as in this example – with support by the RNC.

The signalling flow is simpler and faster than in the earlier, RNC-centric example, provided that the UE-to-UE signalling is available.

Discussion of Possible Solutions

Although Figure 1 shows the signalling through the CN and controlled by the CN, the solutions do not need to be implemented like that:

· RNC to UE MuMe capability could be via RRC signalling, as in Figure 2.

· UE to UE may check for common support of MuMe directly – via User to User signalling, or  out-of-band or via inband signalling (e.g. new RAB containing both MuMe codecs and speech codecs and rate control is used when radio coverage cannot support MuMe or can return to MuMe), as indicated in figure 2.

Proposal

It is proposed that CN3, RAN and SA2 communicate to get a common understanding that these considerations are helpful to achieve a substantially more user friendly behaviour.

The open question to be solved are


· how can the UEs communicate directly in a simple and fast manner

· shall the solution be RNC-centric or UE-centric

· if it shall be UE-centric: hwo shall the RNC inform the UE about the MuMe capability?

CRs to 22.101 and 23.172 should be prepared to clarify the requirements and separate out the degrade to Speech and Upgrade to Multi-media as independent solutions.
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