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Introduction

The Si interface is the interface between the HSS and the IM-SSF, and the protocol to be used on this interface needs to be defined.  This interface shall be used to transport CAMEL subscription information (CSI) data upon notification of a UE’s SIP registration. There is also a need to coordinate these procedures with the application level procedures to be defined in 3GPP TS 23.278 and 23.218 (not covered within this contribution).  

This proposal provides two different alternatives for the HSS to IM-SSF interface. Pro’s and Con’s of each are included. The goal of this contribution is to provide information to CN2/4 for them to make a decision and to choose one of these alternatives.

The call flows in this contribution are based on Jan.14-18 Lucent Technologies contribution “CR to 24.229: Application Server Procedures” in N1-020031 (not yet approved) and Phoenix meeeting.  It is assumed that the IM-SSF may be considered as a special application server (specific to CAMEL).

Discussion

This contribution covers the general issue for the HLR downloading data to the IM-SSF when the subscriber (UE) is registered in the IM CN subsystem.

CN2/4 must first decide on the Si interface protocol, either: 

1) a MAP interface –  based on what is currently defined for GSM/UMTS systems or 

2) a Diameter interface – that is, to use the same protocol used between the  HSS and Application Server  based on Diameter Multimedia Application (DMA) protocol. 

The above two options are labelled: 

Alternative 1) 
Using the existing MAP interface, define a new message “Update Location for IMS CSI” and procedure where the IM-SSF sends this new MAP message to the HSS, and the HSS responds by sending the existing MAP “Insert Subscriber Data” message.

Alternative 2)
Similar to alternative #1, have the IM-SSF request that the HSS send an Insert Subscriber Data argument (contents); however encapsulated within the Diameter (DMA) protocol. 

General assumptions: 

1) There is a 1-to-1 mapping of the subscriber’s NAI (Network Access ID) and IMSI; hence, MAP operations/contents can be used for Si interface for transport of CAMEL subscription information trigger-related data to the IM-SSF.

2) O-IM-CSI, D-IM-CSI, and T-IM-CSI data stored in the HSS for the IMS network may be the same as O-CSI, D-CSI, and VT-CSI for the CS network (if both networks are supported for that subscriber). For the stage 3, standards can re-use the same ASN.1 data for O-CSI, D-CSI and VT-CSI to transport IMS CSI.

3) The IM-SSF shall ignore any other profile information not applicable/expected for IP multimedia.

4) It is assumed that the ISD ASN.1 contents will only be used for legacy data; additional/new CAMEL data will be added as Diameter AVPs (parameters) in the future.

The pre-condition for requesting data from the HSS is the same for both alternatives 1 and 2.  Assuming that the IM-SSF receives a SIP registration notification containing the IMSI (associated with the SIP NAI), then the IM-SSF can request that the HSS database download profile information from the HSS to the IM-SSF.  The user profile shall contain the CAMEL Subscription Information (CSI).  This is shown in Figures 1 & 2 (see Background information subsequent subsections).  

This paper addresses alternatives for the message transfer labelled (7) in figures 1 and 2 below. The approaches in Figures 1 and 2 are being discussed by CN1 at the moment, and a decision has not yet been reached.  However, the contents of this paper are independent of that decision.   Some indication of registration is given to a Notifier which then sends a NOTIFY to the IM-SSF.  This NOTIFY must contain the IMSI (key to CAMEL data). 
Background information (from N1-020031)

Figure 1 shows how the Application Server or IM-SSF may be informed that the UE has registered.  The AS may need to know this to provide some services and may also use this as a trigger to retrieve subscriber profile data from the HSS.  The HSS interface is Sh for SIP AS and OSA SCS (for OSA AS).  The HSS interface is Si for IM-SSF (for CSE AS). If the AS does not wish to be informed of the registration, then it will need to interact with the HSS upon receiving an INVITE request if it needs to retrieve subscriber profile data.
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Figure 1: Notifying AS of UE Registration (via an S-CSCF internal Notifier)

Notes for the figure 1:

A. An Sh (or Si) interaction is assumed to take place upon initialisation of the HSS and Application Server network elements.  They will inform each other of their active status (e.g. AAA or other mechanism).  The HSS will provide each AS with the list of S-CSCFs that are expected to interact with the AS.  This mechanism over the Sh (or Si) interface will also allow the HSS to inform the AS of the status of a specific S-CSCF (e.g. when the HSS becomes aware of a change in the active status of a S-CSCF or when the first registration happens for a particular S-CSCF). The mechanism is outside the scope of 24.229.

B. The AS will send an “aggregate” SUBSCRIBE request to each S-CSCF in the list provided by the HSS.  The IMS-Register event package is specified in the SUBSCRIBE.  This is to request that the AS be notified when a UE registers and is assigned service with this AS.  This is somewhat similar to the buddylist concept described in < draft-rosenberg-simple-buddylist-package-00.txt>.  The difference is that in this case there is no explicit buddylist, rather the S-CSCF determines the list dynamically.

C. An empty NOTIFY is sent each S-CSCF to the AS to complete the “aggregate” SUBSCRIBE sequence and to indicate that there is no UE registered initially.  If there were users registered already, then a NOTIFY may be sent immediately.

1. Later, there is REGISTER sent from the UE, which gets to the I-CSCF in its home network.

2. The HSS is queried and a S-CSCF is assigned.

3. The REGISTER is forwarded to the assigned S-CSCF.

4. The HSS is updated with the assigned S-CSCF and the subscriber profile data is returned to the S-CSCF.  There is also a list of assigned Application Servers returned to the S-CSCF.

5. Internally, the S-CSCF Registrar informs the Notifier that a subscriber has registered and has a list of assigned Application Servers.

6. For each AS that the S-CSCF had previously received an “aggregate” SUBSCRIBE, a NOTIFY is sent to that AS.  The body of the NOTIFY contains the identity of the UE that registered.  (It is also possible for the S-CSCF to bundle multiple UE identities when there are multiple REGISTER requests processed within a short period of time.)

7. For each AS that receives the NOTIFY, the HSS may be contacted to retrieve subscriber profile data.  (If more than one UE identity was bundled in the NOTIFY, then multiple profiles may need to be retrieved.)

Background information (Proposal from Phoenix ad hoc)

Figure 2 shows a “Special Application Server” external to the S-CSCF which acts as the Notifier (similar to Figure 1). 

It is important to notice the need to transport the IMSI to the IM-SSF.  Within this figure the IMSI is first transported by the HSS to the S-CSCF (4) and then the S-CSCF transports the IMSI to the  “special” application server (5) (acting similar to a presence server), so that it can transport the IMSI in the NOTIFY to the IM-SSF (6).  The IM-SSF needs the IMSI to query the HSS (a key to CAMEL data) (7). 
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Figure 2: Notifying AS of UE Registration (via an external Presence Server)

Alternative #1 - MAP Update Location for IMS CSI

One alternative is for the Si interface to modify MAP.  In this case, upon notification that the subscriber has performed a SIP registration to the S-CSCF, the IM-SSF would act similar to a VLR and request data from the HSS by sending a MAP “Update Location for IMS CSI” message.  The HSS would then respond similar to if it had received a MAP Update Location message, and it would send a MAP Insert Subscriber Data (ISD) message with the ISD argument containing the profile information and the CAMEL Subscription Information (CSI)).  

The purpose for introducing a new message (and not re-using the Update Location message) is because in this case the HSS is now aware that this is an IMS registration case. So, in this case, the HSS will not invoke call termination procedures towards the IM-SSF  (i.e., upon receiving a MAP Send Routing Information query due to basic optimal routing from another network, the HSS will not send a MAP Provide Roaming Number to the IM-SSF). 

* Proposed to include the following figure as an Annex to TS 23.278 if Alternative 1 is agreed.


Figure 3: Alternative 1

* TS 23.278 will be modified to include the following Stage 2 Information Flows if Alternative 1 is agreed.

 5.2.4
IM-SSF to HSS  information flows

5.2.4.1 Update Location for IMS CSI Request

5.2.4.1.1 Description

This IF is used by the IM-SSF to request CAMEL Subscription Information and trigger related data from the HSS.

5.2.4.1.1.1 Information Elements

Update Location for IMS CSI contains the following IE:

[editor’s note:  Differences from Rel99 MAP Update Location are shown in the table below.]

	Information element name
	Required
	Description

	IMSI
	M
	

	
	
	

	
	
	

	IM_SSF Address
	M
	Address of the IM_SSF in E.164 format

	
	
	

	Supported CAMEL phases
	C
	This IE indicates which phases of CAMEL are supported. It shall be present if a CAMEL phase different from phase 1 is supported. Otherwise may be absent. 

	
	
	

	
	
	

	
	
	

	
	
	

	Long FTN 
	C
	


5.2.4.2 Insert Subscriber Data Acknowledgement

5.2.4.2.1 Description

This IF is specified in 3GPP TS 29.002 and used by the IM-SSF to acknowledge the ISD IF.
	Information element name
	Required
	Description

	SupportedCamelPhases
	C
	This IE identifies CAMEL Phase supported at the IM_SSF.  

	C
Conditional (The IE shall be sent if the IM_SSF supports CAMEL).


5.2.5
HSS  to IM-SSF information flows

5.2.5.1 Update Location for IMS CSI Ack

5.2.5.1.1 Description

This IF is used by the HSS as response to the IM-SSF request for IMS CAMEL Subscription Information.

5.2.5.1.1.1 Information Elements

Update Location for IMS CSI Ack contains the following CAMEL specific IE:

	Information element name
	Required
	Description

	HSS/HLR Address
	M
	Address in E.164 format


5.2.5.2 Insert Subscriber Data

5.2.5.2.1 Description

This IF is specified in 3GPP TS 29.002 and used by the HSS/HLR to send subscriber data to the IM_SSF.

5.2.5.2.1.1 Information Elements

Insert Subscriber Data contains the following CAMEL phase 4 specific IE:

	Information element name
	Required
	Description

	O-IM-CSI
	C
	This IE identifies the subscriber as having originating IP Multimedia CAMEL services. 

	D-IM-CSI
	C
	This IE identifies the subscriber as having originating IP Multimedia CAMEL dialled services.

	VT-IM-CSI
	C
	This IE identifies the subscriber as having terminating IP Multimedia CAMEL services.

	C
Conditional (The IE shall be sent, if required).


Alternative #2 – Diameter request for MAP ISD contents

A second alternative is for the Si interface to be a Diameter Multimedia Application interface.  In this case, upon notification that the subscriber has performed a SIP registration to the S-CSCF, the IM-SSF would act similar to an Application Server and request data from the HSS by sending a DMA “Profile Update Request” message.  The HSS would then respond similar to if it had received a MAP Update Location message, and it would send a DMA “Profile Update Answer” message with the ISD argument containing the profile information and the CAMEL Subscription Information (CSI)).  And yet, the HSS would know that this is not a MAP Location Update.

By re-using the Insert Subscriber Data argument components as defined by existing MAP, this provides a timely solution. The purpose for using Diameter instead of MAP:  

   - Timeliness (Ease of specification using existing MAP ISD argument ASN.1)

   - No MAP required

       - Implementations need only Diameter Multimedia Application

       - Error handling, etc all done with Diameter mechanisms

       - DMA needs to be on the HSS anyway

* Proposed to include the following figure as an Annex to TS 23.278  if Alternative 2 is agreed:
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Figure 4: Alternative 2

* TS 23.278 will be modified to include the following stage 2 Information Flows if Alternative 2 is agreed.

5.2.4
IM-SSF to HSS  information flows

5.2.4.1 Profile Update Request 

5.2.4.1.1 Description

This IF is used by the IM-SSF to request CAMEL Subscription Information and trigger related data from the HSS.

5.2.4.1.1.1 Information Elements (AVPs)

Profile Update Request IF contains the following IEs:

	Information element name
	Required
	Description

	IMSI
	M
	

	IM_SSF Address
	M
	Address of the IM_SSF is in Diameter URI format.

	ISD-Request-Supported Group
	C
	 This IE shall be included if the subscriber’s IM CSI data is requested.


The ISD-Request-Supported Group IE contains the following data:

	Information element name
	Required
	Description

	   Supported ISD AC versions
	M
	This IE indicates which AC versions of the ISD are supported. This should be populated with Application Context version 3 or greater.

	   Supported CAMEL phases
	C
	This IE indicates which phases of CAMEL are supported. It shall be present if a CAMEL phase different from phase 1 is supported. Otherwise may be absent. 


5.2.5
HSS  to IM-SSF information flows

5.2.5.1 Profile Update Answer 

5.2.5.1.1 Description

This IF is used by the HSS as response to the IM-SSF request for IMS CAMEL Subscription Information. 

5.2.5.1.1.1 Information Elements

Profile Update Answer IF contains the following CAMEL specific IEs:

	Information element name
	Required
	Description

	HSS/HLR Address
	M
	Address is in Diameter URI format.

	ISD-Group
	C
	 This IE shall be present if IM CAMEL data is available for the subscriber.


ISD-Group IE contains the following data:

	Information element name
	Required
	Description

	   ISD-AC-Version
	C
	This IE identifies the MAP application context of the ISD argument containing the ISD-argument IE. This shall be present if the ISD-argument is also present.

	   ISD-argument
	C
	This IE is encoded per 3GPP TS 29.002 version associated with the ISD-AC version.  This shall be present if IM CAMEL data is  available. 

	C
Conditional (The IE shall be sent, if required).


ISD-argument IE contains the following data:

	Information element name
	Required
	Description

	         O-IM-CSI
	C
	This IE identifies the subscriber as having originating IP Multimedia CAMEL services. 

	         D-IM-CSI
	C
	This IE identifies the subscriber as having originating IP Multimedia CAMEL dialled services.

	         T-IM-CSI
	C
	This IE identifies the subscriber as having terminating IP Multimedia CAMEL services.

	C
Conditional (The IE shall be sent, if required).


Proposal

Would CN2/4 joint meeting please consider the following table of Pros/Cons for each alternative, and choose one of these alternatives.  

Lucent prefers alternative 2, because it supports the MAP Insert Subscriber Data content, and it is an IP interface which the HSS must already support for communication to other Application Servers. 

	Alternative 
	Pro’s
	Con’s

	1. Si via MAP Update Location for IMS CSI
	a) parallels what is done for GPRS registration

b) IM-SSF can re-use 3GPP Rel99 VLR procedure  to process ISD 
	a) New MAP message

b) HSS now has a mixture of registrations (MAP & IP) requiring coordination.

c) Data exchanges is a 4 step process.

 

	2. Si via DMA PUA containing MAP ISD arg
	a) Diameter is IP interface

b) IM-SSF can re-use 3GPP Rel99 VLR procedure to process ISD arg

c) All error handling via diameter mechanisms (no MAP version negotiation)

d) HSS must support DMA anyway

e) Data exchange is two step process.
	a) New Diameter parameters

b) Sending the DMA_PUR with “ISD AC versions” & “CAMEL phases supported” is new (to simplify as 2 msg process – to eliminate need for AC version negotiation)




Table 1: Pro’s and Con’s for Alternatives

Conclusion

If Alternative 2 (embedding Insert Subscriber Data argument contents within Diameter) is accepted, stage 3 documentation for the Sh and Si interfaces may be combined, since they would both be using the Diameter Multimedia Application. The ensuing stage 3 could borrow or reference from the Cx stage 3’s (3GPP TS 29.228 and TS 29.229).

Attachment 1 showing proposed changes to 3GPP TS 29.002 (based on v.4.5.0) for Alternative 1

[Editor’s Note: Please note that these changes are targeted for 29.002 v.5; however the latest draft TS 29.002 Release 5 was not available for editing when this document was produced.  Similar changes are proposed for version 5.  Please review these changes with this in mind.  Please also note that the changes to the Insert Subscriber Data also apply for Alternative 2 (see Attachment 2)] 

7.6.2 
  Numbering and identification parameters
7.6.2.X 
IM-SSF Address 

This parameter refers to the ISDN number assigned to an IP Multimedia – Service Switching Function.
7.6.2.Y 
IM-SSF Capability

This parameter refers to the CAMEL phases supported in the IM-SSF.
8.8
Subscriber management services

8.1.X
MAP_UPDATE_LOCATION_for_IMS_CSI service
8.1.X.1
Definition

This service is used by the IM-SSF to update the location information stored in the HLR.

The MAP_UPDATE_LOCATION_for IMS_CSI service is a confirmed service using the service primitives given in table 8.1/2.

8.1.X.2
Service primitives
[editor’s note: this whole section is new.  Differences from MAP_UPDATE_LOCATION are diffmarked.]
Table 8.1/2: MAP_UPDATE_LOCATION_for_IMS_CSI
	Parameter name
	Request
	Indication
	Response
	Confirm

	Invoke Id
	M
	M(=)
	M(=)
	M(=)

	IMSI
	M
	M(=)
	
	

	IM-SSF Address
	M
	M(=)
	
	

	
	
	
	
	

	
	
	
	
	

	Supported CAMEL Phases
	C
	C(=)
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	HLR number
	
	
	C
	C(=)

	User error
	
	
	C
	C(=)

	Provider error
	
	
	
	O


8.1.2.3
Parameter definitions and use

Invoke Id

See definition in clause 7.6.1.

IMSI

See definition in clause 7.6.2.

IM-SSF Address

See definition for IM-SSF number in clause 7.6.2. The IM-SSF address is used for CAMEL CSI Insert Subscriber Data information  only. 




Supported CAMEL Phases

This parameter indicates which phases of CAMEL are supported. Must be present if a CAMEL phase different from phase 1 is supported. Otherwise may be absent.
HLR number

See definition in clause 7.6.2. The presence of this parameter is mandatory in case of successful HLR updating.

















User error

In case of unsuccessful updating, an error cause shall be returned by the HLR. The following error causes defined in clause 7.6.1 may be used, depending on the nature of the fault:

-
unknown subscriber;

-
roaming not allowed;


This cause will be sent if the MS is not allowed to roam into the PLMN indicated by the IM-SSF number. If no qualification is received (HLR with MAP Version 1), "PLMN Not Allowed" is taken as default.

-
system failure;

-
unexpected data value.

Provider error

For definition of provider errors see clause 7.6.1.

8.8.1
MAP-INSERT-SUBSCRIBER-DATA service

8.8.1.1
Definition

This service is used by an HLR to update a VLR or IM-SSF with certain subscriber data in the following occasions:

-
the operator has changed the subscription of one or more supplementary services, basic services or data of a subscriber. Note that in case of withdrawal of a Basic or Supplementary service this primitive shall not be used;

-
the operator has applied, changed or removed Operator Determined Barring;

-
the subscriber has changed data concerning one or more supplementary services by using a subscriber procedure;

· the HLR provides the VLR with subscriber parameters at location updating of a subscriber or at restoration. In this case, this service is used to indicate explicitly that a supplementary service is not provisioned, if the supplementary service specification requires it. The only supplementary services which have this requirement are the CLIR and COLR services. Network access mode is provided only in restoration. If the Super-Charger functionality is supported the HLR may not need to provide the VLR with subscriber parameters at location updating of a subscriber. See TS 23.116.
· the HLR provides the IM-SSF with IMS CAMEL Subscription information and Supported CAMEL phases at location updating for IMS CSI.  The IM-SSF shall ignore non-CAMEL specific parameters.  See 3G TS 23.278.
Also this service is used by an HLR to update an SGSN with certain subscriber data in the following occasions:

-
if the GPRS subscription has changed;

-
if the network access mode is changed;

-
the operator has applied, changed or removed Operator Determined Barring;

-
the subscriber has changed data concerning one or more supplementary services by using a subscriber procedure;

-
the HLR provides the SGSN with subscriber parameters at GPRS location updating of a subscriber. If the Super‑Charger functionality is supported the HLR may not need to provide the SGSN with subscriber parameters. See 3G TS 23.116.

It is a confirmed service and consists of the primitives shown in table 8.8/1.

8.8.1.2
Service primitives

Table 8.8/1: MAP-INSERT-SUBSCRIBER-DATA

	Parameter name
	Request
	Indication
	Response
	Confirm

	Invoke Id
	M
	M(=)
	M(=)
	M(=)

	IMSI
	C
	C(=)
	
	

	MSISDN
	C
	C(=)
	
	

	Category
	C
	C(=)
	
	

	Subscriber Status
	C
	C(=)
	
	

	Bearer service List
	C
	C(=)
	C
	C(=)

	Teleservice List
	C
	C(=)
	C
	C(=)

	Forwarding information List
	C
	C(=)
	
	

	Call barring information List
	C
	C(=)
	
	

	CUG information List
	C
	C(=)
	
	

	SS-Data List
	C
	C(=)
	
	

	eMLPP Subscription Data
	C
	C(=)
	
	

	MC-Subscription Data
	C
	C(=)
	
	

	Operator Determined Barring General data
	C
	C(=)
	C
	C(=)

	Operator Determined Barring HPLMN data
	C
	C(=)
	
	

	Roaming Restriction Due To Unsupported Feature
	C
	C(=)
	
	

	Regional Subscription Data
	C
	C(=)
	
	

	VLR or IMS CAMEL Subscription Info
	C
	C(=)
	
	

	Voice Broadcast Data
	C
	C(=)
	
	

	Voice Group Call Data
	C
	C(=)
	
	

	Network access mode
	C
	C(=)
	
	

	GPRS Subscription Data
	C
	C(=)
	
	

	Roaming Restricted In SGSN Due To Unsupported Feature
	C
	C(=)
	
	

	North American Equal Access preferred Carrier Id List
	U
	C(=)
	
	

	SGSN Camel Subscription Info
	C
	C(=)
	
	

	LSA Information
	C
	C(=)
	
	

	IST Alert Timer
	C
	C(=)
	
	

	SS-Code List
	
	
	C
	C(=)

	LMU Identifier
	C
	C(=)
	
	

	LCS Information
	C
	C(=)
	
	

	CS Allocation/Retention priority
	C
	C(=)
	
	

	Super-Charger Supported In HLR
	C
	C(=)
	
	

	Regional Subscription Response
	
	
	C
	C(=)

	Supported CAMEL Phases
	
	
	C
	C (=)

	User error
	
	
	U
	C(=)

	Provider error
	
	
	
	O


8.8.1.3
Parameter use

All parameters are described in clause 7.6. The following clarifications are applicable:

VLR or IMS CAMEL Subscription Info
VLR CAMEL Subscription Info is sent in response to an Update Location request for subscribers who have CAMEL services which are invoked in the MSC. In CAMEL phase 1, this parameter contains only the O-CSI. In CAMEL Phase 2, this parameter may contain O-CSI, SS-CSI and TIF-CSI. In CAMEL Phase 3, this parameter may contain O-CSI, D-CSI, SS-CSI, VT-CSI, SMS-CSI, M-CSI and TIF-CSI. In CAMEL Phase 2 TDP-Criteria for O-CSI may be associated with O-CSI. In CAMEL Phase 3, additionally, TDP-Criteria for VT-CSI may be associated with VT-CSI.. The VLR CAMEL Subscription Info is sent at location updating or when any information in the applicable CAMEL Subscription Info in the HLR has been changed.

At location updating, the complete set of VLR CAMEL Subscription Info is sent in one dialogue.

When CAMEL Subscription Information is changed in the HLR and changed data have to be sent to the VLR, then:

-
for CAMEL Phase 1 and CAMEL Phase 2, the complete set of VLR CAMEL Subscription Info is sent in one dialogue;

-    for CAMEL Phase 3, one or more specific elements of VLR CAMEL Subscription Info are sent in one dialogue.

When the VLR receives a specific element of VLR CAMEL Subscription Info, it shall overwrite the corresponding specific element of VLR CAMEL Subscription Info (if any) which it has stored for that subscriber.

The specific elements of VLR CAMEL Subscription Info which may be sent are:

-
VLR CAMEL Subscription Info which is applicable for CAMEL Phase 1 and CAMEL Phase 2, which consists of any one or more of:

-
O-CSI;

-
TDP-Criteria for O-CSI;

-
SS-CSI;

-
TIF-CSI.

-
D-CSI;

-
VT-CSI;

-
TDP-Criteria for VT-CSI;

-
SMS-CSI;

-
M-CSI.

If the VLR CAMEL Subscription Info is omitted in the Insert Subscriber Data operation the VLR shall keep the previously stored VLR CAMEL Subscription Info. Within one dialogue subsequent received data are interpreted as add-on data. If the VLR detects that there is overlapping in the information received within a dialogue, it shall send the error Unexpected Data Value. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

The VLR CAMEL Subscription Info may contain the TIF-CSI (Translation Information Flag) for CAMEL Phase 2 and 3. See 3G TS 23.072 for the use of this parameter and the conditions for its presence.
IMS CAMEL Subscription Info is sent in response to an Update Location For IMS CSI request.  The use of this parameter and the requirements for its presence are specified in 3G TS 23.278.

It is sent to the IM-SSF for subscribers who have IMS CAMEL services. In CAMEL phase 4, this parameter contains only the O-IM-CSI, D-IM-CSI, and T-IM-CSI. The IM-SSF CAMEL Subscription Info is sent at location updating or when any information in the applicable CAMEL Subscription Info in the HLR has been changed.

At location updating, the complete set of IMS CAMEL Subscription Info is sent in one dialogue.

When CAMEL Subscription Information is changed in the HLR and changed data have to be sent to the IM-SSF, then:

-
for CAMEL Phase 4, one or more specific elements of IMS CAMEL Subscription Info are sent in one dialogue
When the IM-SSF receives a specific element of IMS CAMEL Subscription Info, it shall overwrite the corresponding specific element of IMS CAMEL Subscription Info (if any) which it has stored for that subscriber.

The specific elements of IMS CAMEL Subscription Info which may be sent are:

-
O-IM-CSI;

-
TDP-Criteria for O-IM-CSI;

-
D-IM-CSI;

-
T-IM-CSI;

-
TDP-Criteria for T-IM-CSI;

If the IMS CAMEL Subscription Info is omitted in the Insert Subscriber Data operation, the IM-SSF shall keep the previously stored IM-SSF CAMEL Subscription Info. Within one dialogue subsequent received data are interpreted as add-on data. If the IM-SSF detects that there is overlapping in the information received within a dialogue, it shall send the error Unexpected Data Value. This parameter is used only by the IM-SSF and if the SGSN receives this parameter it shall ignore it.
Supported CAMEL Phases
The use of this parameter and the requirements for its presence are specified in 3G TS 23.078. This parameter is used by the VLR, IM-SSF, and SGSN.

A VLR or SGSN not supporting any CAMEL Phase may omit this parameter.

17.7  MAP constants and data types

-- location registration operations

UpdateLocation ::= OPERATION



--Timer m--

ARGUMENT



updateLocationArg
UpdateLocationArg


RESULT



updateLocationRes
UpdateLocationRes


ERRORS {



SystemFailure,



DataMissing,



UnexpectedDataValue,



UnknownSubscriber,



RoamingNotAllowed}

-- gprs location registration operations

UpdateGprsLocation ::= OPERATION



--Timer m--

ARGUMENT



updateGprsLocationArg
UpdateGprsLocationArg


RESULT



updateGprsLocationRes
UpdateGprsLocationRes


ERRORS {



SystemFailure,



UnexpectedDataValue,



UnknownSubscriber,



RoamingNotAllowed}

-- IMS CSI location registration operations

UpdateLocationForImsCsi ::= OPERATION



--Timer m--

ARGUMENT



updateLocationForImsCsiArg
UpdateLocationForImsCsiArg


RESULT



updateLocationForImsCsiRes
UpdateLocationRes


ERRORS {



SystemFailure,



DataMissing,



UnexpectedDataValue,



UnknownSubscriber,



RoamingNotAllowed}

-- subscriber management operations

InsertSubscriberData ::= OPERATION



--Timer m--

ARGUMENT



insertSubscriberDataArg
InsertSubscriberDataArg


RESULT



insertSubscriberDataRes
InsertSubscriberDataRes



-- optional

ERRORS {



DataMissing,



UnexpectedDataValue,



UnidentifiedSubscriber}

.#END

-- location registration types

UpdateLocationArg ::= SEQUENCE {


imsi


IMSI,


msc-Number
[1] ISDN-AddressString,


vlr-Number
ISDN-AddressString,


lmsi


[10] LMSI
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


... ,


vlr-Capability
[6] VLR-Capability
OPTIONAL,


informPreviousNetworkEntity
[11]
NULL

OPTIONAL }

UpdateLocationForImsCsiArg ::= SEQUENCE {


imsi


IMSI,


imssf-Number
[1] ISDN-AddressString,


extensionContainer
ExtensionContainer
OPTIONAL,


... ,


imssf-Capability
[6] VLR-Capability
OPTIONAL,


}

VLR-Capability ::= SEQUENCE{


supportedCamelPhases  
[0] SupportedCamelPhases
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


... ,

solsaSupportIndicator
[2] NULL

OPTIONAL,

istSupportIndicator
[1] IST-SupportIndicator
OPTIONAL,


superChargerSupportedInServingNetworkEntity
[3] SuperChargerInfo
OPTIONAL,


longFTN-Supported
[4]
NULL

OPTIONAL,


supportedLCS-CapabilitySets
[5]
SupportedLCS-CapabilitySets
OPTIONAL }

UpdateLocationRes ::= SEQUENCE {


hlr-Number
ISDN-AddressString,


extensionContainer
ExtensionContainer
OPTIONAL,


... }

-- subscriber management types

InsertSubscriberDataArg ::= SEQUENCE {


imsi


[0] IMSI

OPTIONAL,


COMPONENTS OF
SubscriberData,


extensionContainer
[14] ExtensionContainer
OPTIONAL,


... ,



naea-PreferredCI
[15] NAEA-PreferredCI
OPTIONAL,


-- naea-PreferredCI is included at the discretion of the HLR operator.


gprsSubscriptionData
[16] GPRSSubscriptionData
OPTIONAL,


roamingRestrictedInSgsnDueToUnsupportedFeature [23] 
NULL









OPTIONAL, 


networkAccessMode
[24] NetworkAccessMode
OPTIONAL,


lsaInformation
[25] LSAInformation
OPTIONAL,


lmu-Indicator
[21]
NULL

OPTIONAL,


lcsInformation
[22]
LCSInformation
OPTIONAL,



istAlertTimer
[26] IST-AlertTimerValue
OPTIONAL,



superChargerSupportedInHLR
[27] AgeIndicator
OPTIONAL,



mc-SS-Info
[28] MC-SS-Info
OPTIONAL,


cs-AllocationRetentionPriority
[29] CS-AllocationRetentionPriority

OPTIONAL,


sgsn-CAMEL-SubscriptionInfo
[17] SGSN-CAMEL-SubscriptionInfo
OPTIONAL,


chargingCharacteristics 
[18]
ChargingCharacteristics 
OPTIONAL

 }


-- If the Network Access Mode parameter is sent, it shall be present only in 


-- the first sequence if seqmentation is used

SubscriberData ::= SEQUENCE {


msisdn

[1] ISDN-AddressString
OPTIONAL,


category

[2] Category
OPTIONAL,


subscriberStatus
[3] SubscriberStatus
OPTIONAL,


bearerServiceList
[4] BearerServiceList
OPTIONAL,


-- The exception handling for reception of unsupported / not allocated


-- bearerServiceCodes is defined in section 8.8.1


teleserviceList
[6] TeleserviceList
OPTIONAL,


-- The exception handling for reception of unsupported / not allocated


-- teleserviceCodes is defined in section 8.8.1


provisionedSS
[7] Ext-SS-InfoList
OPTIONAL,


odb-Data

[8] ODB-Data
OPTIONAL,


roamingRestrictionDueToUnsupportedFeature  [9] NULL
OPTIONAL,


regionalSubscriptionData
[10] ZoneCodeList
OPTIONAL,


vbsSubscriptionData
[11] VBSDataList
OPTIONAL,


vgcsSubscriptionData
[12] VGCSDataList
OPTIONAL,


vlrOrImsCamelSubscriptionInfo
[13] VlrCamelSubscriptionInfo
OPTIONAL


}

InsertSubscriberDataRes ::= SEQUENCE {


teleserviceList
[1] TeleserviceList
OPTIONAL,


bearerServiceList
[2] BearerServiceList
OPTIONAL,


ss-List

[3] SS-List
OPTIONAL,


odb-GeneralData
[4] ODB-GeneralData
OPTIONAL,


regionalSubscriptionResponse
[5] RegionalSubscriptionResponse

OPTIONAL,


supportedCamelPhases
[6] SupportedCamelPhases
OPTIONAL,


extensionContainer
[7] ExtensionContainer
OPTIONAL,


...}

DeleteSubscriberDataArg ::= SEQUENCE {


imsi


[0] IMSI,


basicServiceList
[1] BasicServiceList
OPTIONAL,


-- The exception handling for reception of unsupported/not allocated


-- basicServiceCodes is defined in section 6.8.2


ss-List

[2] SS-List
OPTIONAL,


roamingRestrictionDueToUnsupportedFeature [4] NULL
OPTIONAL,


regionalSubscriptionIdentifier
[5] ZoneCode
OPTIONAL,


vbsGroupIndication
[7] NULL

OPTIONAL,


vgcsGroupIndication
[8] NULL
 OPTIONAL,


camelSubscriptionInfoWithdraw
[9] NULL
 OPTIONAL,


extensionContainer
[6] ExtensionContainer OPTIONAL,


...,


gprsSubscriptionDataWithdraw
[10] GPRSSubscriptionDataWithdraw
OPTIONAL,


roamingRestrictedInSgsnDueToUnsuppportedFeature [11] NULL
OPTIONAL,


lsaInformationWithdraw
[12] LSAInformationWithdraw
OPTIONAL,


gmlc-ListWithdraw 
[13]
NULL

OPTIONAL,


istInformationWithdraw
[14] NULL

OPTIONAL,


specificCSI-Withdraw
[15] SpecificCSI-Withdraw
OPTIONAL }

SpecificCSI-Withdraw ::= BIT STRING {


o-csi (0),


ss-csi (1),


tif-csi (2),


d-csi (3),


vt-csi (4),


sms-csi (5),


m-csi (6),


gprs-csi(7)} (SIZE(8..32)) 

-- exception handling:

-- bits 8 to 31 shall be ignored if received

DeleteSubscriberDataRes ::= SEQUENCE {


regionalSubscriptionResponse
[0] RegionalSubscriptionResponse
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

VlrCamelSubscriptionInfo ::= SEQUENCE {


o-CSIorO-IM-CSI
[0] O-CSI

OPTIONAL,


extensionContainer
[1] ExtensionContainer
OPTIONAL,


...,


ss-CSI

[2] SS-CSI
OPTIONAL,


o-BcsmCamelTDP-CriteriaList
[4] O-BcsmCamelTDPCriteriaList
OPTIONAL,


tif-CSI

[3] NULL
OPTIONAL,


m-CSI

[5] M-CSI
OPTIONAL,


sms-CSI

[6] SMS-CSI
OPTIONAL,


vt-CSIorT-IM-CSI
[7] T-CSI
OPTIONAL,


t-BCSM-CAMEL-TDP-CriteriaList
[8] T-BCSM-CAMEL-TDP-CriteriaList
OPTIONAL,


d-CSIorD-IM-CSI
[9] D-CSI
OPTIONAL}

CamelCapabilityHandling ::= INTEGER(1..16) 


-- value 1 = CAMEL phase 1,


-- value 2 = CAMEL phase 2,


-- value 3 = CAMEL Phase 3,


-- value 4 = CAMEL Phase 4:


-- reception of values greater than 4 shall be treated as CAMEL phase 3.

SupportedCamelPhases ::= BIT STRING {


phase1 (0),


phase2 (1) ,


phase3 (2) ,


phase4 (3)} (SIZE (1..16)) 

-- A node shall mark in the BIT STRING all CAMEL Phases it supports.

-- Other values than listed above shall be discarded.

.#END

Attachment 2 showing proposed changes to IETF Diameter spec for Alternative 2

* Diameter Proposal Details (to be submitted to IETF for inclusion in the IETF Diameter Multimedia Application draft specification available in N4-020098.zip in file

draft-johansson-aaa-diameter-mm-app-00.txt .

The ISD argument (as defined in Attachment 1) is to be carried inside a Diameter Multimedia Application message (Profile Update Answer, PUA).  This message will be defined by

the Diameter Multimedia Application.

The message that triggers the profile transmission (Profile Update

Request, PUR) contains a SIP-Feature-Capabilities AVP, which is a Grouped

AVP, containing a new 3GPP-ISDreq-Supported-Group AVP.  

It will contain at least one 3GPP-ISD-ACVersion AVPs, indicating

supported ISD-arg versions, and optionally one or more 

3GPP-CAMEL-Phases AVPs indicating supported CAMEL Phases, 

and optionally one 3GPP-Long-FTN AVP.  

Each of these new AVPs is of type

Unsigned32, will be 3GPP vendor-specific, and are examples of

SIP-Capabilities that can appear inside SIP-Feature-Capabilities,

SIP-Mandatory-Capabilities, and SIP-Optional-Capabilities Grouped AVPs.

The presence of the 3GPP-ISDreq-Supported-Group AVP (in a list of

SIP-Server-Capabilities) indicates a desire for the requester to

receive ISD arg of the given version.  The HSS should attempt to

return the highest version supported among all those indicated in the

request.  If the HSS does not support any of the requested versions it

shall return an error code to the requester,

DIAMETER_ERROR_SIP_CAPABILITY_UNSUPPORTED (5xxx).

In addition, the PUR must contain the user's IMSI in a new IMSI AVP.

The ISD arg data (including CSI data) should be contained inside a

User-Data AVP.

Standardized AVPs:

Originating-Host AVP 

   The Originating-Host AVP is defined in the Diameter Base Protocol. 

   It can be used to transport IM-SSF or HSS address in Diameter URI 

   (Uniform Resource Identifier) format.

User-Data AVP

  The User-Data AVP (AVP Code TBD) is of type Grouped.  This AVP

  contains a SIP-Server-Capability AVP identifying the type of user data

  followed by one or more AVPs representing the user data.

   User-Data-AVP ::= < AVP Header: TBD >

                   * [AVP]

3GPP should also define the following AVPs:

IMSI AVP

   The IMSI AVP (AVP Code TBD) is of type OctetString.  This AVP

   contains the International Mobile Station Identifier [reference]

   encoded in ASCII, with the first position of the OctetString containing

   the MSB (Most Significant Byte) of the IMSI.

Subscribe-to-Servers AVP

 A Subscribe-to-Servers AVP (AVP Code TBD) is of type grouped, and contains 

 a list of servers that the recipient should subscribe to in order to receive 

 notifications.  The recipient of such a list may contact any or all of the 

 listed servers to receive such notifications.

 Subscribe-to-Servers AVP ::= <AVP Header: TBD>

                               1* {SIP-Server-Name}

3GPP-ISDreq-Supported-Group AVP ::= < AVP Header: TBD (3GPP vendor specific) >

                    1*  
{ 3GPP-ISD-ACversion }

                     * 
 [ 3GPP-CAMEL-Phase ]

                           [ 3GPP-Long-FTN ]


  The 3GPP-ISDreq-Supported-Group AVP (AVP Code TBD, 3GPP vendor specific) is of

  type Grouped.  This AVP may appear inside a PUR message to indicate capabilities of the requester. 

  The 3GPP-ISDreq-Supported-Group AVP is an example of a SIP-Server-Capability AVP (for use in 

  SIP-Feature-Capabilities grouped AVP). 

3GPP-ISD-ACversion

  The 3GPP-ISD-ACversion AVP (AVP Code TBD, 3GPP vendor specific)

  is of type [TBD, e.g., Unsigned32 or Unsigned64].  It indicates a

  version number for the ISD data.  

3GPP-CAMEL-Phase

  The 3GPP-ISD-CAMEL-Phase AVP (AVP Code TBD, 3GPP vendor specific)

  is of type [TBD, e.g., Unsigned32 or Unsigned64].  It indicates

  CAMEL Phase number.  

3GPP-Long-FTN

  The 3GPP-Long-FTN AVP (AVP Code TBD, 3GPP vendor specific)

  is of type [TBD, e.g., Unsigned32 or Unsigned64].  It indicates

  whether the requester supports Long Forward To Number formats.

3GPP-ISD-Arg AVP

  The 3GPP-ISD-Arg AVP (AVP Code TBD, 3GPP vendor specific) is of

  type OctetString.  It contains the legacy Insert Subscriber Data argument 

  formatted in  ASN.1 as specified in 3GPP TS 29.002 application context version 3 (Release 99) or greater  encoded 

  using Basic Encoding Rules.

  The 3GPP-ISD-Arg AVP may appear inside a User-Data AVP from the

  Diameter Multimedia Application [reference] when the SIP-Server

  Capability indicates 3GPP-ISD-Data.

3GPP-ISD-Group AVP

  The 3GPP-ISD-Group AVP (AVP Code TBD, 3GPP vendor specific) is of

  type Grouped. This AVP may appear in a PUA message to carry the 

  ISD-argument along with its ISD-AC version to the requesting entity.

  3GPP-ISD-Group AVP ::= < AVP Header: TBD (3GPP vendor specific) >

                      { 3GPP-ISD-ACversion }

                      { 3GPP-ISD-Arg }

3GPP should assign Codes from its vendor-specific attribute space for 

3GPP-ISDreq-Supported-Group-AVP, 3GPP-Long-FTN, 

3GPP-ISD-Group, 3GPP-ISD-ACversion, 3GPP-CAMEL-Phase, and

3GPP-ISD-Arg.  The 3GPP vendor-specific code is 10415.  Depending on

the definition of SIP-Capability AVPs (ongoing discussion on Cx

interface), some of these AVPs may be defined

slightly differently from the format outlined here.
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