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1
Introduction

With respect to CAMEL Phase 3, CAMEL Phase 4 offers the following additional functionalities:

· CAMEL4 Basic Functionality includes the following
DTMF Mid call procedure (for MO and MT calls)

Called party alert reporting procedure (for MO and MT calls)

Procedures for Leg handling Split-Leg, Move-Leg, Disconnect-Leg

InitiateCallAttempt for a new cal

InitiateCallAttempt for a new party

Camel support for Optimal Routeing of circuit-switched mobile-to-mobile calls

· Flexible injection of tones  (1)

· Change of position procedure (for MO and MT calls) (1)

· Charging notification

· SMS-MT handling (MT-SMS-CSI)

· ATI enhancements for GPRS

· CAMEL support of IP-based multimedia service

· Enhanced CSE capability for Subscribed Dialled Services (enhanced D-CSI)

· GPRS mobility management (MG-CSI)

These new functionalities can be grouped to build functional subsets and could be deployed as subsets independently in the network. A negotiation mechanism similar to the CAMEL phase negotiation mechanism, but at function level can be added in the HLR to allow the support of CAMEL services when roaming in foreign PLMN.
(1) to separate these 3 functions from the CAMEL phase 4 basic functionality could be difficult to specify.

2
Why it is needed  

Operators may have interest to introduce in an existing CAMEL phase 3 network only limited subsets of CAMEL phase 4 functionalities starting with the most interesting one. The full scope of CAMEL phase 4 will be postponed to a later release.

However for the time being only the support of a full CAMEL phase is negotiated between a VPLMN and the HPLMN. This restricts and makes the introduction of subsets difficult. 

Example:

When an operator is only interested in MT-SMS feature (e.g. pre-paid service on SMS) but not interested in the other CAMEL phase 4 features and if no improvement is done on the negotiation mechanism, full CAMEL phase must be implemented in its PLMN:

· So this operator has to  :

· buy from its providers the whole CAMEL phase 4 features (only for FPLMN roaming subscribers),

· check (Inter Operability Test) any scenarii concerning any CAMEL phase 4 features with each PLMN with roaming agreement.

This induces an useless increasing cost and needs a long time relative to IOT. 

· Moreover CAMEL based services for MT-SMS for home roamers will work only in VPLMN supporting  full CAMEL phase 4. 

3
What is needed  

To be able to introduce limited subsets of CAMEL phase 4 functionalities, a negotiation at functional subset level shall be proposed for phase 4. 

A functional subset will be composed of one or more than one of the CAMEL phase 4 functionalities mentioned above.

4
Recall of the full CAMEL phase negotiation mechanism 

4.1
General

The CAMEL phase negotiation mechanism is done in the HLR using the SupportedCAMELphases IE of the VLR/SGSN or GMSC and the CAMEL capabilities element stored in each CSI For a given subscriber. 

The negotiation result is stored in the HLR as Negotiated CAMEL capability Handling (CCH) variable, for further used in case the subscriber remains in the VLR area. The HLR does not store a Negotiated CAMEL Capability Handling for CSIs that are sent to the GMSC, since the negotiation is done per incoming call. The negotiation result allows the following:

Relative to VLR or SGSN

· normal handling, including e.g. find CSI of requested phase

· to continue the update location  without the corresponding CSI, CCH (relative to the CSI)= Null,

· to fallback on an earlier phase, CCH (relative to the CSI)= fallback phase,

· send Restriction of Roaming due to Unsupported Feature , CCH (relative to the CSI)= Null,

· other specific network handling.

Relative to GSMC

· normal handling, including e.g. find CSI of requested phase

· to continue the call without the corresponding CSI, 

· to fallback on an earlier phase

· to release the call,

· other specific network handling.

4.2
Supported Camel phases parameter and associated MAP message

Supported CAMEL phases IE
Info. Flow 
MAP message

SupportedCAMELphases in VLR

SupportedCAMELphases in SGSN


VLR to HLR

SGSN to HLR
MAP-InsertSubscriberDataRes

SupportedCAMELphases in VLR

SupportedCAMELphases in SGSN


VLR to HLR

SGSN to HLR
MAP-LocationUpdate

MAP-LocationUpdateGPRS

SupportedCAMELphases in VLR


VLR to HLR
MAP-RestoreData

SupportedCAMELphases in VLR

SupportedCAMELphases in SGSN


HLR to SCF
MAP-AnyTimeSubscriptionInterrogationRes

SupportedCAMELphases in VLR

SupportedCAMELphases in SGSN


VLR to SCF

SGSN to SCF
MAP-MobilityManagementEventNotification

SupportedCAMELphases in GMSC
SupportedCAMELphases in SCF

GMSC to HLR

SCF to HLR
MAP-SendRoutingInfo

SupportedCAMELphasesINGMSC


HLR to VMSC


MAP-ProvideRoamingNumber

SupportedCAMELphases in VLR


HLR to GMSC

HLR to SCF
MAP-SendRoutingInfoRes

4.3
Negotiated CAMEL Capability handling variable in HLR

The HLR shall have a set of negotiated CAMEL Capability Handling variables. Each CSI that may be downloaded to the VLR or to the SGSN shall have a negotiated CAMEL Capability Handling (CCH) variable associated with it.

The negotiated CCH variable for a CSI indicates what CAMEL Phase is indicated in that CSI in the VLR or SGSN.

When the negotiated CCH variable has a value NULL, it indicates that the given CSI has not been downloaded to the VLR or SGSN.

Variable name
Associated CSI
CSI stored in
Allowable values for negotiated CCH

O-CSI Negotiated CAMEL Capability Handling
O-CSI
VLR
NULL, 1, 2, 3, 4

D-CSI Negotiated CAMEL Capability Handling
D-CSI
VLR
NULL, 3, 4

SS-CSI Negotiated CAMEL Capability Handling
SS-CSI
VLR
NULL, 2, 3, 4

VT-CSI Negotiated CAMEL Capability Handling
VT-CSI
VLR
NULL, 3, 4

MO-SMS-CSI VLR Negotiated CAMEL Capability Handling
MO-SMS-CSI
VLR
NULL, 3 

MT-SMS-CSI VLR Negotiated CAMEL Capability Handling
MT-SMS-CSI
VLR
NULL, 4

M-CSI Negotiated CAMEL Capability Handling
M-CSI
VLR
NULL, 3, 4

MG-CSI Negotiated CAMEL Capability Handling
MG-CSI
SGSN
NULL, 4

MO-SMS-CSI SGSN Negotiated CAMEL Capability Handling
MO-SMS-CSI
SGSN
NULL, 3

MT-SMS-CSI SGSN Negotiated CAMEL Capability Handling
MT-SMS-CSI
SGSN
NULL, 4

GPRS-CSI Negotiated CAMEL Capability Handling
GPRS-CSI
SGSN
NULL, 3

There is no negotiated CAMEL Capability Handling variable associated with TIF-CSI.

The HLR does not store a Negotiated CAMEL Capability Handling for CSIs that are sent to the GMSC, since the negotiation is done per incoming call.

5
Proposal for a negotiation mechanism at functional subset level

The proposal is to add a new IE  "SupportedCAMELFunctionsList". This new IE will be a complement of information used during the HLR negotiation mechanism to allow the negotiation at a functional level for CAMEL phase 4 (or higher).

The negotiation at functional level will be done in the HLR. Depending of the functionalities supported by the MSC/SGSN and depending on the subscriber profile different actions may be choosen as negotiation result.

Proposed negotiation mechanism in HLR









The SCP will know the VMSC/SGSN supported sub-functions via different ways: 

-
on receipt of Mobility management Notification Event, the M-CSI/MG-CSI shall be set in HLR

· on receipt of Any Time Subscriber Information result

· on receipt of SendRoutingInformationresult, case of ICA

· on receipt of InitialDP

6
Conclusion

It is proposed to  support the functional split of CAMEL phase 4 into independant subsets. Care shall be taken on the subset definition to keep the service view. The impact on the 23.078 SDLs shall be kept as simple as possible. 










Negotiation mechanism :


Check SupportedCAMELPhases IE against CAMEL capabilities per CSI


NEW: Check SupportedCAMELFunctionsList IE, this new IE will be used during the negotiation 


Memorize the SupportedCAMELfunctionsList IE in internal HLR variable 
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HPLMN





MAP- LocationUpdate/MAP-LocationUpdateGPRS :





SupportedCAMELPhase IE = 1,2,3,4


SupportedCAMELFunctionsList IE = MT-SMS-CSI + ATI for GPRS
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