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	Reason for change:
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	For SMS over IP, if delivery of SMS without MSISDN fails, a Correlation ID is generated by the HSS as identifier for further store-and-forward in the SMS-SC. That is, the undelivered SMS is stored in SMS-SC associated with one correlation ID allocated by the HSS.

However, this mechanism may result in the following two issuses if the HSS randomly generates correlation ID for each undelivered MSISDN-less SMS:
1. It is not clear how the HSS manages the mappings between the IMSI, SMS-SC addresses and one or more correlation IDs for a UE.

2. It’s not clear how the HSS applies the alert-SC mechanism in terms of Correlation ID when there are multiple undelivered SMSs towarding the same target UE. 

When a target UE becomes available, the HSS may have to send multiple alert-SC messages indicating the associated correlation IDs to the same SMS-SC towarding the same UE if there is no relation between the correlation ID and the IMSI/MSISDN. This would result in severe signaling overheads when there are multiple SMS-SCs stores the multiple undelivered MSISDN-less SMSs towards the same target UE. 
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	The HSS shall generate or allocate the Correlation ID by maintianing  one to one mapping between the IMSI and correlation ID in MWD. That is, the HSS shall return the same Correlation ID if requested terminating UE is already stored in message waiting data otherwise generate a new one.
The benefits of this handling are two folds:

1. The message waiting structure can be optimally reused.
2. if the Correlation ID is 1-to-1 related to IMSI, the HSS sends single trigger message to SMS-SC even if multiple undelivered SMSs towarding the same target UE becoming available. The alert-SC mechanism can also be reused in terms of Correlation ID and no more extra signalling is required.
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	Larger storage may be occupied in HSS if Correlation ID is randomly generated. Moreover, larger redelivery trigger may be sent by HSS which may result network congestion.
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**************** FIRST CHANGE *******************

5.3.2
HSS
In order to support SMS over generic IP access, the HSS shall support the following functions:

-
storing the pre-configured address of the IP-SM-GW on a subscriber basis;
NOTE:
If all subscribers are assigned to a single IP‑SM‑GW address, the IP‑SM‑GW address does not need to be pre-configured in the HSS.

-
handling an indication that the terminal is registered with an IP-SM-GW for delivery of SMS;

-
responding to the "send routing information for short message" query from IP‑SM‑GW with the address of the MSC/SGSN;

-
forwarding the Send Routeing Information for Short Message, from an SMS-GMSC, towards the IP-SM-GW and forwarding any responses to the originator of the Send Routeing Information for Short Message;

-
returning the IMSI and the MSC and/or SGSN addresses as a response to Send Routeing Information for Short Message required from IP-SM-GW;
-
alerting the SCs stored in the message waiting data when the terminal is registered with an IP‑SM‑GW for delivery of short message;

-
reporting notification to the IP-SM-GW of the reachability of a UE at the transport layer after a delivery failure;

-
accepting delivery status reports from IP-SM-GWs instead of SMS-GMSC; and

-
if MSISDN-less SMS operation is supported, generating or allocating correlation ID by maintaining one-to-one mapping beteween identity of terminating UE, e.g. IMSI, and the correlation ID in MWD, i.e, allocating the same correlation ID if exists or generating a new correlation ID if the terminating UE is currently marked in message waiting flag,  when being requested from IP-SM-GW.
**************** THIRD CHANGE *******************
6.4a
Transport-level interworking: Short Message termination procedure without MSISDN from IMS network
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3  .    SIP MESSAGE    (  SMS payload  )  
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5  c  .    Request reponse    (  correlation ID  )  
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6  a  .    Permanent failure  
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Figure 6.4a: Short Message termination procedure without MSISDN

1)
The UE-B registers to the S-CSCF according to the IMS registration procedure.

2)
The originating IMS network which received the SM from the UE-A forwards the Short Message (SMS-DELIVER) to the terminating IMS network. It reaches the IP-SM-GW responsible for UE-B. For brevity, the intermediate IMS nodes interactions prior to reaching IP-SM-GW are not shown.

3)
If local policy allows MSISDN-less SMS operation, IP-SM-GW tries to deliver the SM to UE-B.

4a-4b)
SM is successfully delivered to UE-B. A success Delivery report is sent to the originating IMS network.

5a)
If IP-SM-GW tried to deliver the SM but encountered some error (e.g. UE is memory full, UE not reachable, etc) then:

5b)
IP-SM-GW requests the HSS for a MSISDN-less SMS Correlation ID. HSS generates or allocates the Correlation ID by maintaining one-to-one mapping between identity of terminating UE, e.g. IMSI, and the Correlation ID in MWD, i.e., allocating the same correlation ID if exists or generating new correlation ID if the terminating UE is currently marked in message waiting flag. HSS stores the SMSC-A address, UE-A's SIP URI and UE-B's SIP URI. HSS also marks the message waiting flag with the SMSC-A address.

5c-5d)
HSS returns the MSISDN-less SMS Correlation ID to IP-SM-GW, and IP-SM-GW returns this to originating IMS network along with an indication of temporary failure.

6a-6b)
if the IP-SM-GW refuses the MSISDN-less SMS operation due to local policy or other permanent errors (e.g. protocol error), IP-SM-GW returns a permanent error indication to the originating IMS network.

**************** END OF CHANGES *******************
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