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Abstract of the contribution: This paper proposes a solution for SMS delivery from MSISDN-less UE to traditional UE with consideration of replying SMS from the traditional UE.


Introduction:
For SMS delivery between MSISDN-less UE and traditional UE, most solutions proposed suggest to carry the SIP URI of MSISDN-less UE in the TP-UD field, either in the header or in the short message body. If the SIP URI is carried in the short message body, the core network entity, either IP-SM-GW or SMSC, may not be able to differentiate the SIP URI in the short message especially when there exists another similar format context in the short message simultaneously. Further, if the SIP URI is carried in the TP-UD header with a new information element, the traditional UE can’t identify it and would just ignore the TP-UD header. As a result, the SMS reply mechanism doesn’t work for traditional UE if the SIP URI of MSISDN-less UE is carried in the TP-UD.

For UE without MSISDN, one or more external identifier may be assigned. Therefore it is proposed to use the external identifier for SMS delivery as follows: 
· When the MSISDN-less UE registered in IP-SM-GW, the external identifier of UE may be provided to IP-SM-GW by HSS or UE, where the external identifier may be in form of SIP URI. 
· If the registered UE obtains external identifier, it can send the encapsulated SMS by the external identifier, otherwise the IP-SM-GW can retrieve the external identifier from the stored mapping table between external identifier and SIP URI used by UE and uses the external identifier to deliver the encapsulated Short Message.
However, due to the limited length of address fields of SMS, which is semi-octet, the external identifier may not fit in the address fields of SMS directly. A short format of an external identifier is proposed while keeping it globally unique, e.g. by a 1-1 mapping from external identifier. With this transformed external identifier, it also requires a new numbering plan identification in the address header field, or a special indication in the address field, e.g., “a” represented by 1100.
When the IP-SM-GW recognizes that the UE is MSISDN-less from the received encapsulated Short message of MSISDN-less UE, the IP-SM-GW transforms the registered external identifier to a short format one and then inserts it into the RP-OA fields for sending the SMS as TS 23.204 or TS 23.040. In this solution, the SMSC needs to recognize the new short format external identifier, either by new numbering plan identification or special indication in the address field. The detail of usage of the new numbering plan identification or special indication in the address field is provided in S2-124540.


Proposal
    It is proposed to include the following new solution in TR 23.863.


***  start of change  ***

5.3.1.x
Alternative x: SMS Delivery by the transformed external identifier
5.3.1.x.1
Procedure
Figure 5.3.1.x-1 shows a solution that MSISDN-less UE sends encapsulated Short Message to traditional UE via IP-SM-GW. In this solution, the identifier of MSISDN-less UE carried in the RP-OA address fields is a transformed identifier, which is transformed from external identifier of the MSISDN-less UE.

For MSISDN-less UE, one or several external identifier may be assigned. When UE performs registration, the external identifier of MSISDN-less UE can be provided to the IP-SM-GW by UE or HSS. The IP-SM-GW needs to maintain the mapping of the external identifier and IMPU (IP Multimedia Public Identity) of the UE. When the IP-SM-GW receives a SIP message, it can recognize that the encapsulated SMS is sent from MSISDN-less UE by the From header or P-asserted-identity, and map the external identifier by the IMPU.

Note: The UE may directly insert the external identifier in the SIP message to From header.

For IP-SM-GW performing transport-level interworking to SIP message from MSISDN-less UE, it transforms the external identifier of the MSISDN-less UE. It is required that the transformed identifier is globally unique and can be fitted to the address fields of SMS. According to TS 23.003, the format of external identifier shall be username@realm, e.g., 123456789@domain.com. Further, considering the limited length of address fields of SMS the transformed identifier shall be in form of semi-octet representation, and differentiable by SMSC, e.g. using either a special sign in the identifier or a new numbering plan identification. The IP-SM-GW then inserts the transformed external identifier to the RP-OA field, and sends the SMS to SMSC as per TS 23.204.

Note: The exact transform mechanism is FFS, or left to stage 3.


Figure 5.3.1.x-1: Procedure flows
1. The UE performs IMS registration as per TS 23.204. The external identifier can be provided to IP-SM-GW by including the external identifier in the Service Information from the UE, or be provided by HSS in response to quarry from IP-SM-GW. The HSS may also indicate the IP-SM-GW that the UE is MSISDN-less. After registration, the IP-SM-GW may maintain mapping of the external identifier and registered SIP URI for the MSISDN-less UE.

Note1: The external identifier of MSISDN-less UE may be used as IMPU registered to IP-SM-GW.

2. The MSISDN-less UE originates a SIP message to traditional UE. The From header of the SIP message can be the IMPU or the external identifier of MSISDN-less UE. The RP-OA field of the encapsulated Short Message shall be empty or dummy. 

3. The IP-SM-GW recognizes the encapsulated Short Message from MSISDN-less UE by the SIP URI of From header if provided. The IP-SM-GW transforms the registered external identifier of the MSISDN-less UE and inserts the transformed external identifier to the RP-OA field of Short Message. If there is no available external identifier, or the registered external identifier can’t be properly transformed, or the originating subscriber is not authorized to send SMS to traditional UE, the IP-SM-GW returns the appropriate error cause to the MSISDN-less UE in a failure report.

Note2: The transformation mechanism of external identifier is FFS, or left to stage 3.

4. The IP-SM-GW inserts the transformed external identifier in the RP-OA field, and delivers the SMS to SMSC.
Noe3: A specific sign may be carried in the transformed external identifier, or a new numbering plan identification may be used, to indicate the SMSC that the SMS is sent from MSISDN-less UE.

5.3.1.x.2
Affect / necessary changes in existing functionality
A transformation mechanism of external identifier is needed in this solution. The IP-SM-GW needs to perform the transformation mechanism and insert the transformed identifier to RP-OA field by recognizing that the encapsulated Short Message is from a MSISDN-less UE.
A numbering plan of the new identifier may be necessary to support this feature. 
For IP-SM-GW:
· recognize the SMS is from MSISDN-less UE. 
· perform transformation of external identifier. 
· maintain the mapping of the external identifier and registered SIP URI of MSISDN-less UE.
For HSS:
· indicate IP-SM-GW that the UE is MSISDN-less  during registration procedure. 
· optionally provide the external identifier of register UE to IP-SM-GW during registration procedure.
For SMSC:
· The same when the SMS delivery is from MSISDN-less UE to traditional UE.
For MSISDN-less UE:
· optionally provide its external identifier  during registration procedure. 
· optionally carry a new numbering plan identification or special indication in the address field.
5.3.1.x.3
Applicability
Requirements of SMS addressing / routing: same as existing function.
5.3.1.x.4
Evaluation

Pro

-
The reply mechanism of traditional UE is supported.

-
No impact to traditional UE. Traditional UE have best User Experience.

-
No SIP URI is carried in the TP-UD fields. The SMS may not be segmented due to extra length due to insertion of SIP URI in the TP-UD fields.
Con

-
A new numbering plan is required.
-
A transformation mechanism of external identifier is needed.
-
The IP-SM-GW need to recognize the encapsulated Short Message is from MSISDN-less UE, and performs transformation of external identifier.
***  End of change  ***
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