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Introduction and background

This discussion paper summarizes the functionality of the ‘Support of SMS and MMS over IP networks’ WI mainly from CT4 and MAP protocol point of view.

DISCUSSION

SA2 has defined the architecture for providing SMS over a generic IP-CAN (see 3GPP TS 23.204).
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CT4 related elements of this architecture are E/Gd, C’, Sh and Cx interfaces. In this discussion paper it is proposed that MAP protocol will be used between IP-SM-GW and HSS (HLR) instead of Sh interface. Also there are currently no impacts identified on Cx interface.

From CT4  point of view there are following requirements in 3GPP TS 23.204:

1. IP-SM-GW needs to be able to register/deregister itself as an alternative route to be used for mobile terminated SMS sending

2. HSS (HLR) needs to be able to return the IP-SM-GW address as an alternative routing destination (in addition of MSC and SGSN addresses) towards SMS-GMSC in MAP-SEND-ROUTING-INFO-FOR-SM response message

3. IP-SM-GW needs to be able to send MO short messages to SMSC

4. IP-SM-GW needs to be able to receive MT short messages from SMSC

5. IP-SM-GW needs to be able to send the outcome of the MT SMS

Possible additional requirements currently not covered in 3GPP TS 23.204:

1. IP-SM-GW needs to implement message waiting flags if the subscriber is not available for MT-SMS routing via IP-SM-GW for e.g. some temporary reason

2. IP-SM-GW needs to be able to send MAP-READY-FOR-SM request message to alert HLR that MT short messages can again be sent to the subscriber via IP-SM-GW, following alert reasons have been specified currently: MS/UE present or memory available

3. Some changes may be needed also to messages MAP-REPORT-SM-DELIVERY-STATUS, MAP-ALERT-SERVICE-CENTRE and MAP-INFORM-SERVICE-CENTRE depending on the introduction of possible new message waiting flags

For the requirements from 3GPP TS 23.204, items #3, #4 and #5 should not require any changes to the CT4 specifications (mainly 29.002).

For item #2 new information elements are needed to the in MAP-SEND-ROUTING-INFO-FOR-SM request and response messages, most importantly the IP-SM-GW address to the response message.

Item #1 is more challenging, because currently there does not exist a MAP message that could be directly used for this purpose. The proposal in this discussion paper is to reuse existing MAP-ANY-TIME-MODIFICATION request and response messages for this purpose, most important contents to be carried in the request message are the IP-SM-GW address, registration status and also node type (whether the IP-SM-GW appears as MSC or SGSN towards SMS-GMSC).

The possible additional requirements are FFS.

From CS/PS core network point of view it should be noted that the SM-GW can be understood as any kind of external gateway that can be used as an alternative route where to send the MT short messages as long as it behaves according to the principles defined in 3GPP specifications. There might be also other purposes operator would like to route the MT short messages to some external node than the requirements presented in 3GPP TS 23.204. Therefore in the detailed proposal we are referring to “external SM-GW” or “SM-GW” rather than “IP-SM-GW”.

Proposed solution

For the requirements identified so far following functionality is proposed to be added to the CT4 specifications (mainly 29.002):

Item #1:

In addition to MSC address and SGSN address the HLR should also have ability to store external SM-GW address to be returned instead of or in addition to the MSC and SGSN addresses in the MAP message MAP-SEND-ROUTING-INFO-FOR-SM response to the SMS-GMSC. This can be achieved by introducing a new information element (e.g. sm-gw-Address) to the MAP-SEND-ROUTING-INFO-FOR-SM Response message. If the external SM-GW can act as either MSC or SGSN towards SMS-GMSC, then also that information needs to be returned.

The HLR should be aware whether the SMS-GWMSC supports the receiving of this new information element, therefore a new information element (e.g. sm-gw-SupportIndicator) is needed to be added to the MAP-SEND-ROUTING-INFO-FOR-SM Request message. Also if SMS-GWMSC does not support receiving of this new information element, HLR should be able to send the SM-GW address in place of either MSC or SGGSN address.

Also HLR should be able to return only the address of SM-GW, for this purpose new information element (e.g. sm-gw-NodeIndicator) is needed to the MAP-SEND-ROUTING-INFO-FOR-SM Response message to indicate that the only address returned (networkNode-Number) contains SM-GW address.

The SMS-GMSC can then select the external SM-GW address to be used for forwarding the MT-SM by sending the MAP-MT-FORWARD-SHORT-MESSAGE Request message towards the external SM-GW address.

Item #2:

There is a need for a possibility to register and deregister the external SM-GW address by some MAP Signalling. For this purpose the MAP-ANY-TIME-MODIFICATION service is proposed to be used. New information element (e.g. modificationRequestFor-SM-GW) containing registration / deregistration information related to the external SM-GW needs to be added to the MAP-ANY-TIME-MODIFICATION service request. In registration the external SM-GW address the proposal is to reuse the existing gsmSCF-Address information element. If the external SM-GW can act as either MSC or SGSN towards SMS-GWMSC, then also that information needs to be sent.

The use of MAP-ANY-TIME-MODIFICATION service for this purpose should not be linked to the support of CAMEL, therefore the MAP-ANY-TIME-MODIFICATION request containing modification request for SM-GW should not contain any other (CAMEL specific) modification requests.

In addition of this mechanism the SM-GW address in the HLR can be also managed by subscriber data management in HLR especially if the address of the external SM-GW is fixed.

An alternative for using Any Time Modification would be to introduce a new MAP service (and application context) for registering / deregistering the external SM-GW address. It is however considered that reusing of MAP-ANY-TIME-MODIFICATION service would require much less implementation effort from the HLR part especially if MAP-ANY-TIME-MODIFICATION service is already supported for CAMEL purposes.

Here is proposed ASN.1 changes to 29.002 based on the considerations above:

AnyTimeModificationArg ::= SEQUENCE {

subscriberIdentity
[0]
SubscriberIdentity,


gsmSCF-Address
[1]
ISDN-AddressString,


modificationRequestFor-CF-Info
[2]
ModificationRequestFor-CF-Info OPTIONAL,


modificationRequestFor-CB-Info
[3]
ModificationRequestFor-CB-Info OPTIONAL,


modificationRequestFor-CSI
[4]
ModificationRequestFor-CSI
OPTIONAL,


extensionContainer
[5]
ExtensionContainer
OPTIONAL,


longFTN-Supported
[6]
NULL

OPTIONAL,


...,


modificationRequestFor-ODB-data
[7]
ModificationRequestFor-ODB-data OPTIONAL,


modificationRequestFor-SM-GW-data
[x]
ModificationRequestFor-SM-GW-data OPTIONAL}

AnyTimeModificationRes ::= SEQUENCE {

ss-InfoFor-CSE
[0]
Ext-SS-InfoFor-CSE
OPTIONAL,


camel-SubscriptionInfo
[1]
CAMEL-SubscriptionInfo
OPTIONAL,


extensionContainer
[2]
ExtensionContainer
OPTIONAL,


...,


odb-Info

[3]
ODB-Info
OPTIONAL }

ModificationRequestFor-SM-GW-data ::= SEQUENCE {


sm-gw-NodeType
[0]
RequestingNodeType
OPTIONAL,

modifyRegistrationStatus
[1]
ModificationInstruction
OPTIONAL,


extensionContainer
[2]
ExtensionContainer
OPTIONAL,


...}

RequestingNodeType ::= ENUMERATED {


vlr  (0),


sgsn  (1),


msc  (2),


...}


-- exception handling:


-- received values in the range 3-15 shall be treated as "vlr"


-- received values greater than 15 shall be treated as "sgsn"

RoutingInfoForSM-Arg ::= SEQUENCE {


msisdn

[0] ISDN-AddressString,


sm-RP-PRI

[1] BOOLEAN,


serviceCentreAddress
[2] AddressString,


extensionContainer
[6] ExtensionContainer
OPTIONAL,


... ,


gprsSupportIndicator
[7]
NULL

OPTIONAL,


-- gprsSupportIndicator is set only if the SMS-GMSC supports


-- receiving of two numbers from the HLR


sm-RP-MTI

[8] SM-RP-MTI
OPTIONAL,


sm-RP-SMEA
[9] SM-RP-SMEA
OPTIONAL,


sm-gw-SupportIndicator
[x]
NULL

OPTIONAL }

RoutingInfoForSM-Res ::= SEQUENCE {


imsi


IMSI,


locationInfoWithLMSI
[0] LocationInfoWithLMSI,


extensionContainer
[4] ExtensionContainer
OPTIONAL,


...}

LocationInfoWithLMSI ::= SEQUENCE {


networkNode-Number
[1] ISDN-AddressString,


lmsi


LMSI


OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...,


gprsNodeIndicator
[5]
NULL

OPTIONAL,


-- gprsNodeIndicator is set only if the SGSN number is sent as the 


-- Network Node Number


additional-Number
[6] Additional-Number
OPTIONAL, 


-- NetworkNode-number can be either msc-number or sgsn-number


sm-gw-Address
[x]
ISDN-AddressString
OPTIONAL,


sm-gw-NodeType
[x]
RequestingNodeType
OPTIONAL,


sm-gw-NodeIndicator
[x]
NULL

OPTIONAL}


























































