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1. Introduction

This contribution proposes to improve the unsuccessfully MT delivering procedure in order to make SMS over IP-CAN consistent with the existing SMS specification (TS23.040).
2. Discussion
In current TR, when the IP-Message-GW deliver the SMS to IP Based UE unsuccesfully, it will send the failure report to SMS-GMSC, and the SMS-GMSC shall attempt to deliver the short message via SGSN and/or MSC based the addresses received from HLR/HSS. It will debase the use of IP Based system and aggravate the network burden sometime, e.g, the UE’s memory capability is exceeded. In this instance, it will obtain the same result that SMS-GMSC attempts to deliver the short message via SGSN and/or MSC, 
To avoid the redundant procedure, the SMS-GMSC should detect the reason of failure delivery report, then decides whether choose another mode to delivery the SMS to the IP Based UE: if reason of failure delivery report is not Memory Capacity Exceeded, SMS-GMSC shall attempt to deliver the short message via SGSN and/or MSC, or else it returns a failure delivery report back to the SM-SC directly.
3. Proposal

We propose following changes to section 8.4 and the new section 8.6.1of TR 23.804 to reflect above.

======== Start of Proposed Change =========
8.5 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)
In case the reason of failure delivery report is not Memory Capacity Exceeded, 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. Otherwise, SMS-GMSC returns a failure delivery report back to the SM-SC, referring to the describing 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).

……
8.6.1 SMS Alerting procedure when IP Based UE has memory available to receive one or more short messages
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Figure 8.7.a: SMS Alerting procedure over IP connection when UE’s memory available
1)   If SMS MT delivery attempts (via IP-MESSAGE-GW) failed because the UE’s Memory Capacity Exceeded, the message to be transferred to IP Based UE is queued in the SM-SC.

2)   IP Based UE sends a message to IP-MESSAGE-GW indicating that the UE has memory available to receive one or more short messages.
3)   IP-MESSAGE-GW notifies the HLR/HSS of memory available in the IP Based UE. 
4)   If the HLR/HSS receives the indication that the IP Based UE has memory available to receive one or more short messages, it transfer alert information with the SC addresses and the MSIsdn‑Alert to MSC as described in TS 23.040.

5)   The GMSC sends SC Alert request messages to SM-SCs whose addresses are informed by the HLR/HSS in step 4).

Editor’s note: the feasibility of stage 3 realization is FFS.
======== End of Proposed Change ==========

Annex (for information)

(Excerpt from TS 23.040)
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;

if the report indicates successful delivery:

‑
notifying the HLR of the successful delivery via the MSC or the SGSN, which shall cause the HLR to alert any service centres whose addresses are stored in the MWD for the MS;

‑
creating and sending the successful report to the SC;

if the report is a failure report indicating "absent subscriber" via the MSC or the SGSN (see clause 3.3):

‑
requesting the HLR to insert the address of the originating SC into the MWD (if implemented) with cause Absent Subscriber ("SM_DeliveryReportStatus", see clauses 9 and 10);

-
informing the HLR of the reason for the MS being absent via the MSC or the SGSN (if this information is available);

‑
establishing, where necessary, a link with the addressed SC (see clause 5);

‑
creating and sending the negative report to the SC which should include the reason for the MS being absent (if this information is available) so that the SC may adjust any retry algorithm appropriately (see clauses 9 and 10);

if the report is a failure report indicating "MS memory capacity exceeded" via the MSC or the SGSN (see clause 3.3):

‑
requesting the HLR to insert the address of the originating SC into the MWD (if implemented) with cause MS Memory Capacity Exceeded via the MSC or the SGSN ("SM_DeliveryReportStatus" , see clauses 9 and 10);

‑
establishing, where necessary, a link with the addressed SC (see clause 5);

‑
creating and sending the report to the SC (see clauses 9 and 10).
if two addresses (SGSN and MSC) are received from HLR:

-
When receiving the first 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:

if the first report indicates successful delivery:

‑
notifying the HLR of the successful delivery via the MSC or the SGSN, which shall cause the HLR to alert any service centres whose addresses are stored in the MWD for the MS;

‑
creating and sending the successful report to the SC;

if the first report is a failure report indicating:

-
Unidentified subscriber;

-
Facility not supported;

-
Absent subscriber with indication: GPRS or IMSI Detach;

-
System failure;

-
Unexpected data value;

-
Data missing;

· GPRS connection suspended (see TS 3GPP TS 29.002 [15]);

· SM Delivery Failure with indication: equipment Not SM Equipped:

‑
transferring the short message TPDU to the second path using the routing information obtained from HLR. 

if the second report indicates successful delivery:

‑
notifying the HLR of the successful delivery of the second transfer via the MSC or SGSN, which shall cause the HLR to alert any service centres whose addresses are stored in the MWD for the MS;

-
notifying the HLR of the unsuccessful delivery at first transfer only with cause "absent subscriber";

-
notifying the HLR of the reason for the MS being absent via the MSC or the SGSN (if this information is available);

-
establishing, when necessary, a link with the addressed SC (see clause 5);

‑
creating and sending the successful report to the SC;

if the second report is a failure report:

‑
requesting the HLR to insert the address of the originating SC into the MWD (if implemented) only if at least one of the first or second report failed due to "MS Memory Capacity Exceeded" or "Absent Subscriber" ("SM_DeliveryReportStatus", see clauses 9 and 10);

-
notifying the HLR only with the causes "Absent Subscriber", "Memory Capacity Exceeded" via the MSC or the SGSN, or both;

-
notifying the HLR of the reason for the MS being absent via the MSC, SGSN or both (if this information is available);

‑
establishing, where necessary, a link with the addressed SC (see clause 5);

‑
creating and sending the negative report to the SC with errors from first and second path (see clauses 9 and 10).

8.1.2
Functionality of the MSC

When receiving a short message TPDU from the SMS‑GMSC ("forwardShortMessage", see clause 10), the MSC is responsible for the following operations:

‑
reception of the short message TPDU;

‑
retrieving information from the VLR ("sendInfoFor‑MT‑SMS", see clause 10); location area address and, when appropriate, error information;

if errors are indicated by the VLR:

‑
returning the appropriate error information to the SMS‑GMSC in a failure report (negative outcome of "forwardShortMessage" see clauses 10 and 11);

if no errors are indicated by the VLR:

‑
transferring the short message to the MS (see 3GPP TS 24.011 [13]).

When receiving a confirmation that the message is received by the MS (see 3GPP TS 24.011 [13]):

‑
relaying the delivery confirmation to the SMS‑GMSC in a delivery report (positive outcome of "forwardShortMessage", see clauses 10 and 11).

When receiving a failure report of the short message transfer to the MS (see 3GPP TS 24.011 [13]):

‑
returning the appropriate error information to the SMS‑GMSC in a failure report (negative outcome of "forwardShortMessage", see clause 10).

When receiving a notification from the MS that it has memory available to receive one or more short messages (see 3GPP TS 24.011 [13]):
‑
relaying the notification to the VLR ("mSMemoryCapacityAvailable", see clause 10);

if errors are indicated by the VLR:

‑
returning the appropriate error information to the MS in a failure report (negative outcome of "ReadyForSM", see clauses 10 and 11).

When there is an ongoing MT-SMS transfer to the MS (see 3GPP TS 24.011 [13]), or other busy condition for MT-SMS, the MSC has the option to store the TPDU in a queue for a short time (which must be shorter than the supervision timer defined in 3GPP TS 29.002 [15]). The maximum time that a message may be queued is related to the permitted delay for the MSC to respond to the SMS-GMSC. When the MS becomes available for MT-SMS transfer, the stored TPDUs are delivered to the MS on a first-in first-out basis. If a message is not successfully transferred to the MS within the permitted time, the MSC returns an appropriate error to the SMS-GMSC. 
8.1.3
Functionality of the SGSN

When receiving a short message TPDU from the SMS‑GMSC ("forwardShortMessage", see clause 10), the SGSN is responsible for the following operations:

‑
reception of the short message TPDU;

if errors are detected by the SGSN:

‑
returning the appropriate error information to the SMS‑GMSC in a failure report (negative outcome of "forwardShortMessage" see clauses 10 and 11);

if no errors are detected by the SGSN:

‑
transferring the short message to the MS (see 3GPP TS 24.011 [13]).

When receiving a confirmation that the message is received by the MS (see 3GPP TS 24.011 [13]):

‑
relaying the delivery confirmation to the SMS‑GMSC in a delivery report (positive outcome of "forwardShortMessage", see clauses 10 and 11).

When receiving a failure report of the short message transfer to the MS (see 3GPP TS 24.011 [13]):

‑
returning the appropriate error information to the SMS‑GMSC in a failure report (negative outcome of "forwardShortMessage", see clause 10).

When receiving a notification from the MS that it has memory available to receive one or more short messages (see 3GPP TS 24.011 [13]):
if errors are detected by the SGSN:

‑
returning the appropriate error information to the MS in a failure report (negative outcome of "ReadyForSM", see clauses 10 and 11).

if no errors are detected by the SGSN:

-
notifying the HLR of memory available in the MS via the SGSN with "ReadyForSM" (see clauses 10 and 11).

When the MS is becoming reachable again (see GSM 44.008 [12]):

-
notifying the HLR of MS being reachable via the SGSN (and via the MSC if any) with "ReadyForSM" (see clauses 10).

When there is an ongoing MT-SMS transfer to the MS (see 3GPP TS 24.011 [13]), or other busy condition for MT-SMS, the SGSN has the option to store the TPDU in a queue for a short time (which must be shorter than the supervision timer defined in 3GPP TS 29.002 [15]). The maximum time that a message may be queued is related to the permitted delay for the SGSN to respond to the SMS-GMSC. When the MS becomes available for MT-SMS transfer, the stored TPDUs are delivered to the MS on a first-in first-out basis. If a message is not successfully transferred to the MS within the permitted time, the SGSN returns an appropriate error to the SMS-GMSC. 
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