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Introduction

One of the remaining issues for supporting the SCUDIF feature in Release 5 networks is to standardise the HLR interrogation for the two services offered for SCUDIF calls (namely UDI 64 kbit/s CS multimedia, and speech).

Original Ericsson proposal

The original proposal from Ericsson to perform the HLR interrogation was based on a two-step interrogation. The key reasons to this design were:

· minimal impact on the existing functionality:

· the impact on the HLR is limited to the capability to refrain from doing a Provide Roaming Number operation when requested to do so, and to the indication that it is capable of doing so. Notably, the HLR does not need to change any of its procedures for checking the services (except not doing a PRN when asked not to).

· the GMSC implements the control logic by requesting both services one after the other in a clearly defined yet simple sequence.

· the impact on the MAP protocol has been limited to a single IE in both directions of the SRI.

· both backward compatibility and forward compatibility are covered by minimising the impacts on the other features linked to the SRI.

However, DoCoMo has highlighted that in a mix where most of calls are SCUDIF calls, there is an increase of signalling on the connection between the GMSC and the HLR.

The impact (double SRI messages) is present, even though it is offset by the following considerations:

· other operations are performed over the physical link (notably between an often-colocated logical VMSC node and the HLR) for CS calls,

· SMS and GPRS traffic is also ongoing on the same link, which further reduces the percentage of capacity devoted to SRI operations.

Original DoCoMo proposal

In order to circumvent this signalling load issue, DoCoMo has provided a proposal for HLR interrogation, which would be performed in a single step.

In this one-step interrogation, both services are indicated in the SRI to the HLR, by adding a new Network Signal Information IE to the SRI request, and a means to indicate the preferred service to the HLR.

Based on this information, the HLR retrieves the basic service informations for both services. When some of these informations are conflicting (e.g. one service is barred, or one service is forwarded and not the other, etc.), the HLR decides which service to allow, and returns the information for that service. If both services are found to be non-conflicting, this is indicated in the result message, and the call can proceed as a SCUDIF call.

This proposal solves the main issue regarding the signalling load : whatever the situation is, the same number of SRI messages is sent per call as for the normal calls, i.e. most normal calls will result in a single SRI.

However, the proposed solution had also several drawbacks, which are of concern to Ericsson:

· first and foremost, the HLR now has call control logic. It decides according to its own non-trivial algorithms which service is selected in case of conflict (this is different than rejecting a service due to lack of subscription, or unconditional call forwarding, as these are direct results from informations stored in the HLR's databases).

· lack of backward compatibility: if the HLR does not support the new parameters, it will answer as for a normal speech call. If this service is not available at the moment, the call is released, without trying to route a multimedia call.

NOTE:
This problem has been addressed in a later proposal from NTT DoCoMo by proposing that a second step is performed in certain cases towards non-compliant HLRs (compliant HLRs would still be queried in a single step).

· more complex solution: the solution introduces new information elements, and adds a lot of complexity to the HLR logic, which goes beyond its database querying core functionality.

Thus the two solutions can be summarised by saying that one has higher signalling load and the other has greater impacts and introduces call control logic into the HLR. The following proposal aims at refining the one step solution initially proposed by NTT DoCoMo to reduce the HLR impacts and retain call control in GMSC.

New Basic Service

During the discussions it was also proposed to introduce a new Bearer Service for SCUDIF. This method proposes to define a new basic service for SCUDIF. This would mean that SCUDIF can be treated independently of existing basic services. 

The introduction of a new bearer service for SCUDIF requires Stage 1 updates – approval for a new service - and the impacts to achieve the requirements for SCUDIF (e.g. fall back to single service when interworking with pre-rel5/Non-SCUDIF nodes) have not been studied. At this stage it is proposed not to consider this approach.

New One-Step HLR Interrogation Proposal

With the few changes proposed below, the one-step solution would keep the call control logic in the GMSC, and limit the impacts on the HLR as much as it is possible. At the same time, it would be limited to a single SRI request for most cases, where the HLR supports the functionality.

The following aspects have been modified compared to the initial One-Step proposal:

· the SRI request send the preferred service in the existing «Network Signal Information», and the less preferred service in the new «Network Signal Information 2».

· a basic procedure is performed in the HLR to fill properly the fields of the SRI-Result message. This ensures that only a single PRN at most is performed, and that the necessary new fields are filled for the correct service. The HLR returns in the SRI-Result informations related to both services, leaving up to the GMSC to select one or the other service if a conflict cannot be resolved.

· the SRI-Result will contain several new fields to indicate data which can be different for both services or cannot be contained in the existing IEs. This includes:

· unavailability cause (if one service is barred, or unavailable for other reasons) ;

· routing information for the second service ;

· other service specific fields are duplicated : SS-list, basic service code...

· allowed services, indicating which service is available for the call.

· when the GMSC receives the SRI-Result, it performs a few checks and decides whether to continue with both services or a single service only.

The solution is further detailed in Annex A

Conclusion

The proposed refinements to the original One-Step solution will allow the "one-step interrogation" to be both efficient signalling-wise, and still leave the call control logic in the GMSC. It will still allow a backward compatibility mechanism for non-compliant HLRs. Thus, it is acceptable to both Ericsson and NTT DoCoMo and should be concluded that this is most appropriate solution. 

Annex A

Updates : "service status" is renamed to "allowed services". The PRN operation is not performed if only the less preferred service needs an MSRN.
Detailed proposal

New Information Elements

The SRI request contains a new field "Network Signal Info 2". The preferred BC is always sent in the "Network Signal Info" and the less preferred BC is sent in the "Network Signal Info 2".

The SRI response contains the following extra fields:

· routing info 2 (same as "routing info", part of "extended routing info")

· SS List 2 (same as "SS List")

· basic service 2 (same as "basic service")

· unavailability cause (contains the error code if one of the services is not available)

· allowed services (indicates which service(s) is/are available for the call)

The cloned fields (with the name ending in "2") contain information which is specific to the service being queried in the SRI, and must thus be duplicated. For these fields, the original information element is always used for the first BC (i.e. preferred BC), and the "clone" is used for the second BC (less preferred BC).

The corresponding ASN.1 updates are proposed at the end of this discussion paper.

Procedure in the HLR

When the HLR receives a SRI with two services, it shall proceed as follows:

· it shall indicate in "allowed services" which service is available (i.e. not barred nor unavailable). If a service is barred or unavailable, the "unavailability cause" field shall contain the cause of the unavailability ; if both services are barred, an SRI-Error indicating the error code for the preferred service is sent instead (in that case, the GMSC won't be able to make the difference between an HLR not supporting the extension and an HLR returning an error code because both services are unavailable) ;

· unless "suppress T-CSI" is received : if T-CSI is activated for any of the two services, non-CAMEL routing info shall not be provided at this stage for both services ; instead, T-CSI shall be sent back in the "Camel Routing Info" IE ;

· else, routing data (MSRN, forwarding data) is fetched for both services and put in the "extended Routing Info" (resp. "routing Info 2") field ; if the preferred service is forwarded, but not the less preferred service, the PRN operation is not performed for the less preferred service, and "routing Info 2" is not included (but the service is still indicated as available in the "allowed services" indicator) ; if neither speech nor multimedia are forwarded, the MSRN is requested in the PRN for the speech service only, but it is however included in both fields;

· the other information elements are filled appropriately. The IEs which are service specific ("SS List" and "Basic service") are filled for both services in their respective version of the field.

Procedure in the GMSC

· if a SRI-Error is received, the error code reflects the situation for the preferred service, whether the HLR supported the one-step interrogation request or not. The GMSC may do a second SRI for the less preferred service if one of the following error codes has been received (for these error codes, the handling may be different for the other service) :

· teleServiceNotProvisioned

· busySubscriber

· noSubscriberReply

· callBarred

· if the SRI response does not include the "allowed services" IE, it means that the HLR did not understand the "network signal info 2" IE. If the "extended routing info" does not contain an MSRN (no Provide Roaming Number operation has been performed), the GMSC may do a second step with the less preferred service in the "network signal info", as for a two-step interrogation, to query the information for the less preferred service.

· if the SRI response is received with an "unavailability cause" field, the service as indicated in the "allowed services" is discarded and the call falls back to the other service. The codecs for the rejected service are removed from the list, and the GMSC procedures for single service calls are applied from now on to this call.

· if the SRI response contains CAMEL data, the gsmSSF shall be contacted with both services.

· if the SRI response does not contain CAMEL data, the following rules are applied :

· if both services contain the MSRN, the call shall proceed with both services ;

· if only one service contains forwarding data, the preferred service is selected. The codecs for the rejected service are removed from the codec list, and the GMSC procedures for single service calls are applied from now on to this call ;

· else, both services contain forwarding data. If the forwarded-to numbers are the same, the call shall proceed with both services to this destination. If the forwarded-to numbers are different, the preferred service is selected. The codecs for the rejected service are removed from the codec list, and the GMSC procedures for single service calls are applied from now on to this call.

· If a second interrogation is needed because of CAMEL data in the first interrogation, the GMSC includes both "Network Signal Info" fields again in the SRI containing the "Suppress T-CSI" information element, and proceeds as for the first reception of SRI response.

Proposed updates to the ASN.1 encoding for the SendRoutingInformation

SendRoutingInfoArg ::= SEQUENCE {


msisdn

[0] ISDN-AddressString,


cug-CheckInfo
[1] CUG-CheckInfo
OPTIONAL,


numberOfForwarding
[2] NumberOfForwarding
OPTIONAL,


interrogationType
[3] InterrogationType,


or-Interrogation
[4] NULL

OPTIONAL,


or-Capability
[5] OR-Phase
OPTIONAL,


gmsc-OrGsmSCF-Address
[6] ISDN-AddressString,


callReferenceNumber
[7] CallReferenceNumber
OPTIONAL,


forwardingReason
[8] ForwardingReason
OPTIONAL,


basicServiceGroup
[9] Ext-BasicServiceCode
OPTIONAL,


networkSignalInfo
[10] ExternalSignalInfo
OPTIONAL,


camelInfo

[11] CamelInfo
OPTIONAL,


suppressionOfAnnouncement
[12] SuppressionOfAnnouncement 
OPTIONAL,


extensionContainer
[13] ExtensionContainer
OPTIONAL,


...,


alertingPattern
[14] AlertingPattern
OPTIONAL,


ccbs-Call

[15] NULL


OPTIONAL,


supportedCCBS-Phase
[16]
 SupportedCCBS-Phase
OPTIONAL,


additionalSignalInfo
[17] Ext-ExternalSignalInfo
OPTIONAL,


istSupportIndicator
[18] IST-SupportIndicator
OPTIONAL,


pre-pagingSupported
[19]
NULL

OPTIONAL,


callDiversionTreatmentIndicator
[20]
CallDiversionTreatmentIndicator
OPTIONAL,


longFTN-Supported
[21]
NULL

OPTIONAL,


suppress-VT-CSI
[22]
NULL

OPTIONAL,


suppressIncomingCallBarring
[23]
NULL

OPTIONAL,


gsmSCF-InitiatedCall
[24]
NULL

OPTIONAL,

     networkSignalInfo2                  [25] ExternalSignalInfo           OPTIONAL

 }

SendRoutingInfoRes ::= [3] SEQUENCE {


imsi


[9] IMSI

OPTIONAL,


-- IMSI must be present if SendRoutingInfoRes is not segmented.


-- If the TC-Result-NL segmentation option is taken the IMSI must be


-- present in one segmented transmission of SendRoutingInfoRes.


extendedRoutingInfo
ExtendedRoutingInfo
OPTIONAL,


cug-CheckInfo
[3] CUG-CheckInfo
OPTIONAL,


cugSubscriptionFlag
[6] NULL

OPTIONAL,


subscriberInfo
[7] SubscriberInfo
OPTIONAL,


ss-List

[1] SS-List
OPTIONAL,


basicService
[5] Ext-BasicServiceCode
OPTIONAL,


forwardingInterrogationRequired
[4] NULL

OPTIONAL,


vmsc-Address
[2] ISDN-AddressString
OPTIONAL,


extensionContainer
[0] ExtensionContainer
OPTIONAL,


... ,


naea-PreferredCI
[10] NAEA-PreferredCI
OPTIONAL,


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


ccbs-Indicators
[11] CCBS-Indicators
OPTIONAL,


msisdn

[12] ISDN-AddressString
OPTIONAL,


numberPortabilityStatus
[13] NumberPortabilityStatus
OPTIONAL,


istAlertTimer
[14] IST-AlertTimerValue
OPTIONAL,

supportedCamelPhasesInVMSC
[15]
SupportedCamelPhases
OPTIONAL,

offeredCamel4CSIsInVMSC
[16] OfferedCamel4CSIs
OPTIONAL,

routingInfo2
[17] RoutingInfo
OPTIONAL,

     ss-List2

[18] SS-List
OPTIONAL,

     basicService2
[19] Ext-BasicServiceCode
OPTIONAL,

     allowedServices
[20] AllowedServices
OPTIONAL,

     unavailabilityCause
[21] UnavailabilityCause
OPTIONAL


}
AllowedServices ::= ENUMERATED {


firstServiceAllowed
(1),


secondServiceAllowed
(2),


bothServicesAllowed
(3),


...}


--
exception handling: 


--
Reception of other values than the ones listed shall result in both services


--
being unavailable for that call.


--
firstService is the service indicated in the networkSignalInfo


--
secondService is the service indicated in the networkSignalInfo2
UnavailabilityCause ::= ENUMERATED {

    bearerServiceNotProvisioned  (1),

    teleserviceNotProvisioned    (2),

    absentSubscriber             (3),

    busySubscriber               (4),

    noSubscriberReply            (5),

    callBarred                   (6)

    ...}

    --- exception handling: Reception of other values than the ones listed

    --- shall result in the service being unavailable for that call.
