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1 Introduction

To enable legacy SMS delivery over IP access, it is necessary to update the existing HLR interactions to notify it of the IP-Message-Gateway that can be used to attempt delivery. However at present, the HLR contains specific routeing information to enable delivery (i.e. E.164 MSC address and SGSN address). As the IP Message Gateway, strictly speaking, is neither of these, there is need to develop a mechanism that allows the delivery of the E.164 number of this gateway to legacy SMSCs with minimal impact on the legacy SMSCs that may signal to this new IP Message Gateway, as these are beyond the control of the operator providing SMS over IP. 
Currently it is possible to be simultaneously CS/PS attached and also access 3GPP PS services (via generic IP access – WLAN interworking). Therefore it is necessary to ensure a solution that does not prejudice existing delivery mechanism. 
2 Problem

As described in the following excerpt below for the SRI for SM response in TS 29.002,
The primary network entity identified by the NetworkNode-Number can be either the MSC or SGSN number as stated:

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

}

 Whilst any additional information is identified by the additional-Number which provides the address of the element that was not used in the networkNode-Number:

Additional-Number ::= CHOICE {


msc-Number
[0] ISDN-AddressString,


sgsn-Number
[1] ISDN-AddressString}


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


-- if received networkNode-number is msc-number then the 



-- additional number is sgsn-number 


-- if received networkNode-number is sgsn-number then the 


-- additional number is msc-number 

2.1 Support for Legacy SMS-IWMSCs

2.1.1 GPRS Capable SMS-IWMSCs
As indicated by the GPRS Support Indicator flag, support by the SMS-IWMSC for GPRS (SGSN) addressing is signalled to the HLR. The HLR uses this flag to determine whether to include 2 node addresses (1 for MSC and 1 for SGSN). 
2.1.2 Pre-GPRS Capable SMS-IWMSCs.
If the GPRS Support Indicator flag is missing, the HLR only returns one node address to the SMS-IWMSC. The node address is captured within the MSC Address element. 
2.1.3 Support for IP Message GW address
As with GPRS, support for the IP Message GW address should be indicated by the presence of a new flag. Although the perceived behaviour from the SMS-IWMSC of the IP Message GW should be the same as any other MSC or SGSN. 

2.2 Spoof networkNode-Number with the IP Message GW address

For SMS-IWMSCs that indicate that it does not support the IP Message GW address, it is necessary to "spoof" the networkNode-Number depending on its capabilities, i.e. MSC address spoofed if pre-GPRS capable, or one of MSC or SGSN address if GPRS capable. 

Existing network nodes (MSC and SGSN) already have to support SCCP signalling using the address element of the other node (i.e. SGSN accepts messages using an MSC address field if the global title is that of the SGSN), therefore the same would need to apply to the IP Message GW.
2.3 Add new parameter to SRI Response
For SMS-IWMSCs that indicate support for the IP Message Gateway address, then the address is added as a new option for the netwokNode-Number (in addition to the pre-existing MSC or SGSN number) and also a new option within the Additional-Number. 

Whilst the addition to the networkNode-Number will not require update to legacy SMSCs, the addition to the Additional-Number field would. Therefore to minimise impacts on the legacy SMSCs, the IP Message GW address will always be the first priority for a UE that is registered to use messaging over IP access.

3 Proposal/Conclusion

It is proposed that the following changes are discussed and agreed.
8.4 Successful SMS MT delivery procedure
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Figure 8.5: Successful SMS MT delivery procedure over IP connection
1)
The IP-based UE registers at the IP-Message-GW.  

2)
The SM-SC forwards the SMS message to the SMS-GMSC.

3)
The SMS-GMSC sends a request, including an indication that the SMS-GMSC supports IP messaging to the HLR/HSS to retrieve routeing information. If this indication is set, the SMS-GMSC is able to receive and process the three E.164 addresses of MSC, SGSN and IP-Message-GW. Thus,when an user registered on an IP-Message-GW for delivery of SMS messages, the HLR/HSS returns the address of the IP-Message-GW along with the addresses of the MSC and SGSN, if available. If the indication of IP messaging support is not received from the SMS-GMSC and the HLR/HSS has three E.164 addresses of MSC, SGSN and IP-Message-GW stored, the HLR/HSS returns a list of the addresses in order of priority to the SMS-GMSC depending on the indicated capabilities (i.e. if the GPRS Support Indicator is received, two addresses, otherwise only one address, should be sent). The HLR/HSS should spoof one of the returned addresses with the IP–Message-GW address, if it is to be sent.

4)
If and/or when the SMS-GMSC chooses to deliver the “SMS over IP”, the SMS-GMSC delivers the short message to IP-Message-GW, in the same manner that it delivers the short message to an MSC or SGSN, carrying the MSISDN of the destination UE.

5)
The IP-Message-GW uses the MSISDN of the destination UE to retrieve its IP address from the local database, and then the IP-Message-GW delivers the SMS to the IP Based UE. It shall be studied how existing IP-based messaging solutions can be re-used.
6)
The IP-Message-GW sends a delivery report back to the SMS-GMSC (see TS 23.040).

7)
The SMS-GMSC sends a SM delivery report status to the HLR/HSS (see TS 23.040).

8)
The SMS-GMSC sends a delivery report to the SM-SC (see TS 23.040).

8.6 Unsuccessful MT delivering procedure
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Figure 8.6: Unsuccessful SMS MT delivery procedure over IP connection
1)
The IP-based UE registers at the IP-Message-GW.  

2)
The SM-SC forwards the SMS message to the SMS-GMSC.

3)
The SMS-GMSC sends a request, including an indication that the SMS-GMSC supports IP messaging to the HLR/HSS to retrieve routeing information. If this indication is set, the SMS-GMSC is able receive and process the three E.164 addresses of MSC, SGSN and IP-Message-GW. Thus, when an user registered on an IP-Message-GW for delivery of SMS messages, the HLR/HSS returns the address of the IP-Message-GW along with the addresses of the MSC and SGSN, if available. If the indication of IP messaging support is not received from the SMS-GMSC and the HLR/HSS has three E.164 addresses of MSC, SGSN and IP-Message-GW stored, the HLR/HSS returns a list of the addresses in order of priority to the SMS-GMSC depending on the indicated capabilities (i.e. if the GPRS Support Indicator is received, two addresses, otherwise only one address, should be sent). The HLR/HSS should spoof one of the returned addresses with the IP-Message-GW address, if it is to be sent.

4)
If and/or when the SMS-GMSC chooses to deliver the “SMS over IP”, the SMS-GMSC delivers the short message to IP-Message-GW, in the same manner that it delivers the short message to an MSC or SGSN, carrying the MSISDN of the destination UE.

5)
The IP-Message-GW uses the MSISDN of the destination UE to retrieve its IP address from the local database. The IP-Message-GW then delivers the SMS to the IP Based UE. However, the message cannot be delivered successfully. 

6)
The IP-Message-GW returns a failure delivery report back to the SMS-GMSC (see TS 23.040).

7)
Based on the addresses received from the HLR/HSS in step 3, the SMS-GMSC shall attempt to deliver the short message via SGSN and/or MSC, as described in TS 23.040.

8)
If all delivery attempts fail, then the SMSC shall decide whether to set the message waiting flags. If it so decides, the SMSC sends MAP-REPORT-SM-DELIVERY-STATUS to the HLR/HSS with the address of the SM-SC having initiated the SMS MT delivery. 

The indication to the HLR/HSS is extended to indicate the type of SMSC (e.g. normal/voice mail/video mail server).

9)
The SMS-GMSC sends a SM delivery report status to the SM-SC (see TS 23.040).
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