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1. Introduction

This contribution proposes some clarification on the routing interrogation procedure for SMS MT between the SMS-GMSC and the HLR.
2. Discussion
Section 8.4 of TR 23.804 describes the successful SMS MT delivery procedure and some sentences in step 3 of the procedure show several open issues on the routing interrogation between the SMS-GMSC and the HLR as follows.
(Exerpt from Section 8.4. of TR 23.804)

3)
The GMSC interrogates the HLR/HSS to retrieve routeing information. When a user registered on an IP-Message-GW for delivery of SMS messages, the HLR/HSS returns the address of IP-Message-GW along with the addresses of the MSC and SGSN. Whether or not this requires a non-backward compatible upgrade of the MAP signalling is For Further Study. What the HSS returns if the SMS-GMSC only supports older versions of MAP signalling is also For Further Study. Mechanisms to help the SMSC to select which node to use to first attempt delivery of the SMS are For Further Study.
2.1 Solution for the backward compatibility on MAP

For the backward compatibility issue on MAP over the interface between the SMS-GMSC and the HLR, we propose following solution for it.

 ‘The SMS-GMSC supporting SMS MT delivery via the IP-message-GW sends a new indication to the HLR in the Send Routing Into for SMS message. If the HLR receives this indication, it returns the address of IP-message-GW together with the addresses of the MSC and SGSN, but if the HLR doesn’t, it returns only the addresses of the MSC and SGSN. On the other hand, if the HLR not supporting SMS MT delivery via the IP-message-GW receives the new indication from the the SMS-GMSC, the HLR just ignores it’
Both new indication and new address (of IP message-GW) information need to be added to the existing MAP messages as OPTIONAL, but this doesn’t require MAP version upgrade.
2.2 Selection of the node for the first SMS MT delivery attempt
The existing SMS supports the SMS MT delivery over both CS and PS domain. According to TS 23.040, if the HLR returns both MSC address and SGSN address to the SMS-GMSC during the routing interrogation for SMS MT, the decision in SMS-GMSC on which node is used for the first SMS-MT delivery attempt is left to the operator’s choice and TS 23.040 just recommends the first delivery over PS domain from the view point of radio resource efficiancy (see the annex of this contribution). Fujitsu propose that we should follow the same principle even after SMS over generic 3GPP IP access is introduced, i.e. the decision on which node (MSC, SGSN or IP message GW) is used for the first SMS MT delivery attempt should be left to the operator’s choice.
3. Proposal

We propose following changes to section 8.4 and 8.5 of TR 23.804 to clarify the routing interrogation procedure for SMS MT over generic 3GPP IP access.
======== Start of Proposed Change ==========

8.4 Successful SMS MT delivery procedure
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Figure 8.5: Successful SMS MT delivery procedure over IP connection

1)
IP Based UE registers to the IP-Message-GW.  

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

3)
The GMSC interrogates the HLR/HSS to retrieve routeing information. When a user registered on an IP-Message-GW for delivery of SMS messages, the HLR/HSS returns the address of IP-Message-GW along with the addresses of the MSC and SGSN.  If HLR/HSS has three E.164 addresses of MSC, SGSN and IP-Message-GW stored, the HLR returns two addresses with the highest priority to the SMS-GMSC.
4)
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).

8.5 Unsuccessful MT delivering procedure
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Figure 8.6: Unsuccessful SMS MT delivery procedure over IP connection
1)
IP Based UE registers to the IP-Message-GW.  

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

3)
The GMSC interrogates the HLR/HSS to retrieve routeing information. When a user registered on an IP-Message-GW for delivery of SMS messages, the HLR/HSS returns the address of IP-Message-GW along with the addresses of the MSC and SGSN.  If HLR/HSS has three E.164 addresses of MSC, SGSN and IP-Message-GW stored, the HLR returns two addresses with the highest priority to the SMS-GMSC.
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, and to those nodes via which it attempted to deliver the SMS (i.e. MSC and/or SGSN and/or IP-Message-GW). 

The indication to the HLR 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 HLR/HSS (see TS 23.040).

======== End of Proposed Change ==========

Annex (for information)

(Excerpt from TS 23.040)
8.1 
Node functionality related to SM MT

8.1.1 
Functionality of the SMS‑GMSC

When receiving a short message TPDU from the SC, the SMS‑GMSC is responsible for the following operations:

‑
reception of the short message TPDU;

‑
inspection of the parameters.

NOTE 1:
The SMS‑GMSC may be identical to the MSC.

if parameters are incorrect:

‑
returning the appropriate error information to the SC in a failure report (see clauses 9 and 10);

if errors are not found within parameters:

‑
interrogating the HLR ("sendRoutingInfoForShortMsg", see clause 10); retrieving routing information or possible error information;

if HLR is returning error information:

‑
returning the appropriate error information to the SC in a failure report (see clauses 9 and 10);

if no errors are indicated by the HLR:

‑
transferring the short message TPDU to the MSC or SGSN using the routing information obtained from the HLR ("forwardShortMessage", see clause 10);

NOTE 2:
In case where two addresses (SGSN and MSC) are received from HLR, the SMS-GMSC may choose (operator dependant) via which nodes (SGSN or MSC) the SMS is first to be sent. The SMS delivery via the SGSN is normally more radio resource efficient than the SMS delivery via the MSC.
if one address (SGSN or MSC) is received from HLR:

-
When receiving the report associated with the short message from the MSC or SGSN (positive or negative outcome of "forwardShortMessage", see clause 10), the SMS‑GMSC is responsible for the following operations;
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