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Introduction:

Local service change was introduced in RAN2#53 meeting. Orange proposed in [1] to add a new section in TR 25.815. This contribution suggests a text proposal accordingly.

Reason for change:
In order to change of service with SCUDIF, a codec change is required in the UE (e.g. from H.324m to AMR) and some signalling is exchanged end-to-end between the access network where the bad radio conditions occur (let's say UTRANa) and the access network where no bad radio condition occurs (let's say UTRANb).

In other words, when a service change is required for one UE (let's say UEa), all the network is aware of this. SCUDIF answers the service change problematic with the following limitations:

· The RAB is modified in both UTRANa and UTRANb;
· The synchronisation of voice and video codecs between UEa (under UTRANa) and UEb (under UTRANb) is not obvious;
· The codec switching time in UEa and UEb is high since all the network entities (UTRANa, core network and UTRANb) are impacted and end-to-end signalling exchanges are required.
Summary of change:
To provide a real signalling enhancement by avoiding end-to-end signalling exchange, it is beneficial that the service change (i.e. codec change from H.324m to AMR) only impacts the access network where the bad radio conditions occur (e.g. UTRANa). This is why the "local service change" concept is introduced. This concept requires the following changes:

· The "MSC server a" (which is interconnected to UTRANa), the "MSC server b" and "Media gateway b" (which are interconnected to UTRANb), UTRANb and UEb are not aware of the service change in UTRANa;

· Only UEa, UTRANa and the "Media gateway a" (which is interconnected to UTRANa) are aware of the service change;

· Signalling is only exchanged between UEa, UTRANa and "Media gateway a". With local signalling exchange, the codec switching time will be shorter;

· The RAB is maintained in the UTRANa during the service change in order to avoid additional signalling exchange due to the re-negotiation of RAB parameters;

· The core network signalling is not impacted and only the Iu-UP protocol and the "Media gateway a" are impacted in the core network user plane.

Consequences if not approved:
There is still no efficient mechanism, in terms of signalling, to provide quick service change from video to speech (and from speech to video). As a result, under bad radio conditions, either the video call is re-established to GSM or UMTS speech call (i.e. with call retry Release 99 solution), either the radio bearer associated to the video call is changed to the radio bearer associated with the speech call (i.e. with SCUDIF Release 5 and 6 solutions). In all cases, end-to-end signalling is exchanged, which is not optimal.

Text proposal for TR 25.815:
//********START OF THE MODIFICATIONS******//
7
Overview of Proposed Improvements
This subclause presents proposed improvements. All proposals that are not explicitly marked as agreed or rejected are considered as being in study phase, without final conclusion of TSG-RAN WG2. 
7.1
Default Configurations
//************* INTENTIONALLY VOID ****************//
7.2
Stored Configurations
//************* INTENTIONALLY VOID ****************//
7.3
Configurations for RB and SRB
//************* INTENTIONALLY VOID ****************//
7.4.
Enhancements to System Information Broadcast
//************* INTENTIONALLY VOID ****************//
7.5
Avoiding Activation Time in Reconfiguration 
//************* INTENTIONALLY VOID ****************//
7.6
Enhancements on RACH
//************* INTENTIONALLY VOID ****************//
7.7 Enhancements on service change

The aim of this section is to provide signalling enhancements for service change mechanisms. 
7.7.1
Video to speech service change
When the UE encounters bad radio conditions and is in CS video call, either the bit rate is switched from 64 kbps to 32 kbps (not standardised yet), either a service change occurs from CS video call to speech call. Service change is provided by different mechanisms:

· "Call retry" in Release 99;

· "User-initiated SCUDIF" in Release 5;

· "Network initiated SCUDIF" in Release 6.

7.7.2
AMR codec rate change
When the UE encounters bad radio conditions and is in CS speech call, the codec mode (i.e. the codec rate) may be decreased in the case both the UE and UTRAN support AMR multirate. This scenario is standardised from Release 99.

7.7.3 Local service change concept
In order to change of service (SCUDIF), a codec change is required in the UE (e.g. from H.324m to AMR) and some signalling is exchanged end-to-end between the access network where the bad radio conditions occur (let's say UTRANa) and the access network where no bad radio condition occurs (let's say UTRANb).

In other words, when a service change is required for one UE (let's say UEa), all the network is aware of this. SCUDIF answers the service change problematic with the following limitations:

· The RAB is modified in both UTRANa and UTRANb;
· The synchronisation of voice and video codecs between UEa (under UTRANa) and UEb (under UTRANb) is not obvious;
· The codec switching time in UEa and UEb is high since all the network entities (UTRANa, core network and UTRANb) are impacted and end-to-end signalling exchanges are required.
To provide a real signalling enhancement, it is beneficial that the service change (i.e. codec change from H.324m to AMR) only impacts the access network where the bad radio conditions occur (e.g. UTRANa). This is why the "local service change" concept is introduced. This concept requires the following changes:

· The "MSC server a" (which is interconnected to UTRANa), the "MSC server b" and "Media gateway b" (which are interconnected to UTRANb), UTRANb and UEb are not aware of the service change in UTRANa;
· Only UEa, UTRANa and the "Media gateway a" (which is interconnected to UTRANa) are aware of the service change;
· Signalling is only exchanged between UEa, UTRANa and "Media gateway a". With local signalling exchange, the codec switching time will be shorter;
· The RAB is maintained in the UTRANa during the service change in order to avoid additional signalling exchange due to the re-negotiation of RAB parameters;
· The core network signalling is not impacted and only the Iu-UP protocol and the "Media gateway a" are impacted in the core network user plane.
7.7.4 Local service change operation
In order to provide local service change, the following features enhancements are required:

· In the UE, the AMR codec and the video codec with all their modes (8 modes for AMR and 2 modes for H.324m) are seen as a single codec that is hidden thanks to a new "codec switching layer in the UE". As a result, the access stratum only "sees" one codec.
· Between the UE and the user plane of the media gateway, the RAB associated to H.324m is extended in order to support both H.324m modes (2 modes) and AMR modes (8 modes). The new "extended RAB" is able to support unequal error protection (UEP) related to the AMR codec with RAB sub-flows associated to the three AMR classes (A, B and C). 
Note: We are talking about new "extended RAB" since the RAB remains the same (Video call 64 kbps CS RAB) whereas the radio bearer and the Iu bearer are extended from 64 kbps CS RAB to lower bit rates i.e. for the support of Video call and multi-rate AMR calls. In other words, the existing RAB parameter settings for Video call are extended to AMR.
· Between the UE and the RNC, the new "extended RAB" is supported by a new "extended radio bearer". It is introduced in order to support both codecs and modes.
· Between the RNC and the user plane of the media gateway, the new "extended RAB" is supported by a new "extended Iu bearer". It is introduced in order to support both codecs and modes. This extended Iu bearer is supported in "non transparent mode" (i.e. rate control may be applied in the same way as multirate AMR).
· A new "UE capability" is required so that the UE informs the RNC about the support of "local service change" functionality.
· Since the UEa (under UTRANa) may change of service (i.e. change of codec), and since the UEb (under UTRANb) and "MSC server b" are not aware of this, as a result, UEa will switch to AMR whereas UEb will maintain H.324m. To cope with this situation, a new "Video component insert / AMR extract layer" is introduced in the transcoding unit of the media gateway in order to:

· Extract AMR frames from H.324m frames generated by UEb;
· Convert AMR frames from UEa into H.324m frames by inserting the video component in order to provide UEb with video frames.
Note: SA4 working group will provide the video component insert function as well as AMR extract function. These functions are made possible with H324m and AMR codecs.

Thanks to these enhancements, signalling exchanges are limited to UTRANa. The RNCa is at the essence of the service change since it has the knowledge of the bad radio conditions the UEa is suffering of. The following messages are exchanged during the service change:

· RRC "TFC control" between the RNCa and the UEa with TFCS restriction mechanism (in uplink, the TF change is commanded by RNCa to the UEa and the RNC changes its TF by itself);
· Iu-UP "Rate control" between the RNCa and the "media gateway a" with RFCI restriction mechanism.
7.7.5 Impacts of local service change on call establishment
In the case the UE is under 3G coverage with good radio conditions and wants to establish a mobile-to-mobile CS video call, the following messages are exchanged between the UE, the RNC and the MSC of the core network it is registered to (see Figure X).
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Figure X Mobile-to-mobile CS video call establishment (Local service change)

7.7.6 Impacts of local service change on video to speech service change

When UEa encounters 3G radio degradation, the Video codec may not be used anymore since it requires too much radio resources. In this case, the UE (and only this one) that encounters radio degradations changes of service, locally, from Video call to voice call. The procedure associated to present signalling enhancement is described hereafter (see Figure Y).
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Figure Y Mobile-to-mobile CS video call to speech call (Local service change)
7.7.7 Benefits of local service change

The benefits of such solution are provided below:

· When radio degradation only lasts a few seconds, local service change allows switching from video call to 3G voice call while maintaining the RAB and prevents from re-establishing a new RAB or radio bearer.
· During the codec change (from H.324m to AMR), the RAB is maintained in both UTRANa and UTRANb, which is an improvement compared to Release 6 SCUDIF.
· Service change only apply in the access network where the service change (due to radio degradation) was required (i.e. locally) and not in the access network where the service change was not required (due to good radio conditions). This is an improvement compared to Release 6 SCUDIF.

· Local signalling is exchanged instead of end-to-end signalling. This is an improvement compared to Release 6 SCUDIF.

· The RNC has got full knowledge of bad radio-conditions the UE is suffering of and the MSC server has no knowledge of the UE's bad radio conditions. The RNC can detect the need for service change to speech faster than the UE. This is an improvement compared to Release 5 SCUDIF.
· Only UEa must support "extended RAB", "local service change UE capability" and "Codec switching layer" features. This is an improvement compared to Release 6 SCUDIF.
· Only UTRANa must support "extended RAB". This is an improvement compared to Release 6 SCUDIF.
· Only the Iu-UP of the CS domain's media gateway must support "extended RAB" as well as "Video component insert / AMR extract" features. This is an improvement compared to Release 6 SCUDIF.
· Local service change strongly improves the signalling exchanged during the service change by decreasing the number of messages from 54 (with call retry) to 4 (with local service change) in the case we do not take the called party's signalling messages into account (see Table Z).
	Protocol
	Message
	Call retry (Release 99)
	SCUDIF (Release 5) = User-initiated SCUDIF
	SCUDIF (Release 6) = Network-initiated SCUDIF
	Local service change (Release 7)

	RANAP
	RAB release request
	Yes
	No
	No
	No

	RANAP
	RAB modify request
	No
	No
	Yes
	No

	ISUP
	Release
	Yes
	No
	No
	No

	ISUP
	Release complete
	Yes
	No
	No
	No

	RRC
	RRC connection request
	Yes
	No
	No
	No

	NBAP
	Radio link setup request
	Yes
	No
	No
	No

	NBAP
	Radio link setup response
	Yes
	No
	No
	No

	ALCAP Iub
	Establish request
	Yes
	No
	No
	No

	ALCAP Iub
	Establish response
	Yes
	No
	No
	No

	FP
	DL synchronization (first)
	Yes
	No
	No
	No

	FP
	UL synchronization (first)
	Yes
	No
	No
	No

	RRC
	RRC connection setup
	Yes
	No
	No
	No

	FP
	DL synchronization (second)
	Yes
	No
	No
	No

	FP
	UL synchronization (second)
	Yes
	No
	No
	No

	NBAP
	Radio Link restore indication
	Yes
	No
	No
	No

	RRC
	RRC connection setup complete
	Yes
	No
	No
	No

	RRC [MM]
	Initial direct transfer

[CM service request]
	Yes
	Yes
	Yes
	No

	RANAP [MM]
	Initial UE message

[CM service request]
	Yes
	Yes
	Yes
	No

	RANAP
	Common Id
	Yes
	Yes
	Yes
	No

	RANAP
	Security mode command
	Yes
	Yes
	Yes
	No

	RRC
	Security mode command
	Yes
	Yes
	Yes
	No

	RRC
	Security mode complete
	Yes
	Yes
	Yes
	No

	RANAP
	Security mode complete
	Yes
	Yes
	Yes
	No

	RANAP [CC]
	Direct transfer [Modify]
	No
	No
	Yes
	No

	RRC [CC]
	UL direct transfer [Setup]
	Yes
	No
	No
	No

	RRC [CC]
	UL direct transfer [Modify]
	No
	Yes
	No
	No

	RRC [CC]
	DL direct transfer [Modify]
	No
	No
	Yes
	No

	RANAP [CC]
	Direct transfer [Setup]
	Yes
	No
	No
	No

	RANAP [CC]
	Direct transfer [Modify]
	No
	Yes
	No
	No

	ISUP / BICC
	IAM / APM
	Yes (ISUP IAM)
	Yes (BICC APM)
	Yes (BICC APM)
	No

	Called party call establishment / modification
	Yes
	Yes
	Yes
	No

	BICC
	APM
	No
	Yes
	Yes
	No

	RANAP [CC]
	Direct transfer [Call proceeding]
	Yes
	No
	No
	No

	RRC [CC]
	DL direct transfer [Call proceeding]
	Yes
	No
	No
	No

	RANAP
	RAB assignment request
	Yes
	Yes
	Yes
	No

	NBAP
	Radio Link reconfiguration prepare
	Yes
	Yes
	Yes
	No

	NBAP
	Radio Link reconfiguration ready
	Yes
	Yes
	Yes
	No

	ALCAP Iub
	Establish request
	Yes
	Yes
	Yes
	No

	ALCAP Iub
	Establish response
	Yes
	Yes
	Yes
	No

	ALCAP Iu
	Establish request
	Yes
	Yes
	Yes
	No

	ALCAP Iu
	Establish response
	Yes
	Yes
	Yes
	No

	Iu-UP control frame
	Rate control
	No
	No
	No
	Yes

	NBAP
	Radio link reconfiguration commit
	Yes
	Yes
	Yes
	No

	FP
	DL synchronization (first)
	Yes
	Yes
	Yes
	No

	FP
	UL synchronization (first)
	Yes
	Yes
	Yes
	No

	FP
	DL synchronization (second)
	Yes
	Yes
	Yes
	No

	FP
	UL synchronization (second)
	Yes
	Yes
	Yes
	No

	RRC
	Transport Format Combination Control
	No
	No
	No
	Yes

	RRC
	Radio bearer setup
	Yes
	No
	No
	No

	ISUP
	ACM
	Yes
	No
	No
	No

	RRC
	Radio bearer reconfiguration
	No
	Yes
	Yes
	No

	RRC
	Radio bearer setup complete
	Yes
	No
	No
	No

	RRC
	Radio bearer reconfiguration complete
	No
	Yes
	Yes
	No

	RANAP
	RAB assignment response
	Yes
	Yes
	Yes
	No

	RRC
	Measurement control
	Yes
	Yes
	Yes
	Yes

	RRC
	Measurement report
	Yes
	Yes
	Yes
	Yes

	ISUP
	CPG
	Yes
	No
	No
	No

	RANAP [CC]
	Direct transfer [Alerting]
	Yes
	No
	No
	No

	RRC [CC]
	DL direct transfer [Alerting]
	Yes
	No
	No
	No

	ISUP
	ANM
	Yes
	No
	No
	No

	RANAP [CC]
	Direct transfer [Connect]
	Yes
	No
	No
	No

	RRC [CC]
	DL direct transfer [Connect]
	Yes
	No
	No
	No

	RRC [CC]
	UL direct transfer [Modify complete]
	No
	No
	Yes
	No

	RANAP [CC]
	Direct transfer [Modify complete]
	No
	Yes (downlink)
	Yes (uplink)
	No

	RRC [CC]
	DL direct transfer [Modify complete]
	No
	Yes
	No
	No

	RRC [CC]
	UL direct transfer [Connect ack]
	Yes
	No
	No
	No

	RANAP [CC]
	Direct transfer [Connect ack]
	Yes
	No
	No
	No

	Number of signaling messages
	54
	31
	32
	4

	Average number of data exchanged
	FFS
	FFS
	FFS
	FFS


Table Z Comparison of signalling messages for service change
//********END OF THE MODIFICATIONS******//
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