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Abstract of the contribution:  TR 23.863 new alternatives for supporting SMS without per UE MSISDN assignment.   
This contribution provides alternatives for MSISDN-less M2M MTC SMS communications in IMS/LTE network without impacting existing SMS infrastructure and service. It proposes to use existing address fields in SIP and MAP protocols to carry machine type communication (MTC) device address in SMS submit and delivery without changing existing protocols and network behaviours. MTC SIP URI can be filled in SIP header. Alternative MTC originating and terminating short codes will be used in E.164 format in originator and destination address in MAP Relay and Transfer layers which are encapsulated in SIP MESSAGE for IMS network SMS delivery. The IP MTC device address (any types of address format, e.g., IPv6) may be embedded in SMS payload. This is the same method widely used today in SMS payload in email and SMS exchanges with email address embedded in SMS payload. SMSC/IP-SM-GW and device will link MTC originating and terminating short codes with the IP MTC addresses, and perform SMS processing just as normal CS/PS SMS messages. Additionally, the MTC originating and terminating short codes can be optionally used as MTC user group identifier.

Start of Change 1
Server to MSISDN-less UE
5.1.1.5
Alternative 5: Direct delivery with IP-SM-GW or SMSC interworking
5.1.1.5.1
Procedure

When an IMS server delivers an Instant Message (IM) or Short Message (SM) to MSISDN-less IMS UE in SIP, SIP MESSAGE headers and MAP parameters will be set in a MSISDN-less UE terminated as

(1) SIP Headers from IMS Server to IP-SM-GW or SMSC
Request URI: IP-SM-GW or SMSC SIP URI
From: IMS Server SIP URI

To:  IP-SM-GW or SMSC SIP URI 
(2) SIP Headers from IP-SM-GW or SMSC to UE
Request URI: MTC UE SIP URI

From: IP-SM-GW or SMSC SIP URI

To:  MTC UE SIP URI
(3) SIP Headers from IP-SM-GW or SMSC to UE
Request URI: MTC UE SIP URI

From: IP-SM-GW or SMSC SIP URI

To:  MTC UE SIP URI

(4) MAP parameters in RP-DATA (SMS-DELIVER)
RP-OA (optional): IMS Server Short Code 

RP-DA (optional) : MTC Terminating Short Code

TP-OA (mandatory): IMS Server Short Code

(5) SMS Use Data body

Embed the address of terminating MTC UE in the use data body, for example: (mtc-t: [2001:21b:78ff:fecf::13]:5090)

Each IMS server/application has an assigned short code. 
The MTC terminating short code is a “code” that the IP-SM-GW or SMSC (when integrating IP-SM-GW function) recognizes as a MSISDN-less IMS UE terminated IM or SM during the process.
The MTC terminating short code will indicate MSISDN-less UE address is embedded in the use data.

Figure 5.1-6 shows a solution when server sends a SIP MESSAGE to MSISDN-less IMS UE via IP-SM-GW or SMSC.



Figure 5.1-6 IMS Server Delivery SM to MSISDN-less UE  
0)
IMS server decides to send an IM or SM to the MSISDN-less IMS UE.

1)
IMS server sends an IM or SM to the MSISDN-less IMS UE via IP-SM-GW or SMSC. 
This request includes a vnd.3gpp.sms payload that includes the short message and routing information for the IP-SM-GW or SMSC to forward the short message. SIP Request URI and To headers should be IM-SM-GW or SMC SIP URI, From header should be IMS server SIP URI. 
IMS Server short code should be included in RP-OA and TP-OA of MAP RP-DATA (SMS-DELIVER) (see 3GPP TS 24.011 and 23.040)., 
MTC UE terminating short code should be included in RP-DA. IMS server must embed MSISDN-less IMS UE address in use data body. IMS Server includes MTC UE terminating short code in RP-DA so IP-SM-GW or SMSC can retrieve UE address (e.g., SIP URI) from the use data body – embedding UE address is mandatory since SIP headers do not include UE address. 
MESSAGE sip:ipsmgw.home2.net; SIP/2.0

Via: SIP/2.0/UDP ipsmgw.home2.net; branch=z9hG4bK876ffa3
Max-Forwards: 70

Route: <sip:scscf1.home2.net;lr>

From: <sip:imsserver.home2.net>; tag=583558

To: <sip:ipsmgw.home2.net>
Call-ID: fy365h43g3f36f3f6fth74g3

Cseq: 888 MESSAGE

P-Asserted-Identity: sip:imsserver.home2.net
Request-Disposition: no-fork

Accept-Contact: *;+g.3gpp.smsip;require;explicit

Content-Type: application/vnd.3gpp.sms

Content-Length: (…)
<<Encapsulated 3GPP MAP RP-DATA (SMS-DELIVER)>>
2)
IP-SM-GW or SMSC returns 202 Accepted

3-5) (optional) IP-SM-GW or SMSC receives SIP MESSAGE with SMS-DELIVER, and queries HSS for MSISDN-less IMS UE. HSS returns UE status and S-CSCF address.
IP-SM-GW or SMSC will retrieve MSISDN-less UE address from the user data body per indication of MTC terminating short code, and query HSS using MSISDN-less UE address
6)
IP-SM-GW or SMSC sends SIP MESSAGE to S-CSCF
In this step, IP-SM-GW or SMSC will fill UE address in SIP Request URI and To headers as it is a pure MT scenario. From header should be IP-SM-GW or SMSC. RP-OA and TP-OA will be IMS server short code, IP-SM-GW may not parse or change RP-DATA.
MESSAGE sip:[5555::aaa:bbb:ccc:ddd]:1357;comp=sigcomp SIP/2.0

Via: SIP/2.0/UDP scscf2.home2.net;branch=z9hG4bK344a651, SIP/2.0/UDP ipsmgw.home2.net; branch=z9hG4bK876ffa3
Max-Forwards: 69

Route: <sip:scscf2.visited2.net:7531;lr;comp=sigcomp>

From: <sip:ipsmgw.home2.net>; tag=583558

To: <sip:mtc2222@home2.net>

Call-ID: fy365h43g3f36f3f6fth74g3

Cseq: 888 MESSAGE

P-Asserted-Identity: sip:ipsmgw.home2.net
P-Called-Party-ID: <sip:mtc2222@home2.net>
Request-Disposition: no-fork

Accept-Contact: *;+g.3gpp.smsip;require;explicit

Content-Type: application/vnd.3gpp.sms

Content-Length: (…)
<<Encapsulated 3GPP MAP RP-DATA (SMS-DELIVER)>>
7)
S-CSCF sends SIP MESSAGE to MSISDN-less IMS UE
S-CSCF will not changer SIP headers except Route header. S-CSCF will not parse or change RP-DATA encapsulated in SIP MESSAGE
8-9)
UE returns 202 Accepted 

10)
UE parses SMS payload successfully and returns RP-ACK encapsulated in a SIP MESSAGE to S-CSCF with the IP-SM-GW or SMSC address in SIP Request URI and To headers, and MSISDN-less UE SIP URI in SIP From header. UE may optionally embed UE address in the user data of RP-ACK.  
 In the RP-ACK, RP-DA (optional) is IMS server short code that the UE obtained from the TP-OA of RP-DATA; RP- OA (optional) is MTC terminating short code that the UE obtained from the RP-DA of RP-DATA.
11)
S-CSCF forwards a SIP MESSAGE containing the RP-ACK to IP-SM-GW or SMSC.
S-CSCF will not change SIP headers except Route header. S-CSCF will not parse or change RP-DATA encapsulated in SIP MESSAGE.
12-13)
IP-SM-GW or SMSC returns 202 Accepted.

14)
(optional) IP-SM-GW or SMSC uses the RP-DA that is set to the IMS server short code to send a SIP MESSAGE encapsulating SMS-STATUS-REPORT in RP-DATA to IMS server.  IP-SM-GW uses the IMS server short code to map to the IMS Server’s SIP URI.
IP-SM-GW or SMSC will fill IMS server SIP URI in SIP Request URI and To headers, and IP-SM-GW or SMSC URI in From header. It must fill TP-Recipient-Address (TP-RA) (mandatory field) with MTC terminating short code, and must include MSISDN-less UE address in the user data body. IP-SM-GW or SMSC either obtains UE address from the user data body of RP-ACK or from previously saved data. 
15)
(optional) IMS server returns 202 Accepted.

5.1.1.5.2
Affect / necessary changes in existing functionality

IMS server will use MTC terminating short code (any digits ranging from 3-12 digits) in MAP RP-Destination Address (RP-DA). This MTC terminating short code is a “code” that the IP-SM-GW or SMSC recognizes as a MSISDN-less IMS UE terminated IM or SM during the process. 
IMS server will embed MSISDN-less UE address in SM use data body of RP-DATA  
UE will embed MSISDN-less UE address in SM use data body of RP-ACK.  
IP-SM-GW must recognize MTC terminating short code as an indicator to obtain embedded UE IP identifier from the SM use data body.

5.1.1.5.3
Applicability
Requirements for SMS addressing / routing: same as existing function.

Restriction/requirement on SM sender: Store and forward functionality is not available if SIP MESSAGE is sent to IP-SM-GW (since IP-SM-GWs do not support this functionality).   
5.1.1.5.4
Evaluation


Pro
· Minimal impact on IP-SM-GW/SMSC, IMS Server and MTC UE to map IMS Server Short Code to IMS Server SIP URI and use MTC terminating short code for embedded MSISDN-less IMS address.
· 
· SMSC or IP-SM-GW can use MSISDN-less IMS UE address embedded in use data for billing identifier. 
Note: in practice, some SM entities only use parameters in MAP RP-DATA for billing but ignore SIP headers. 
· Encapsulating sender or receiver’s alternative address in use data body has been commonly used in practice, like encapsulating email address in use data body for email and SM exchanges at Email GW.

· The MTC terminating short code can be optionally used as MTC user group identifier.

Con
· IM or SM needed in the IMS network with MSISDN-less IMS UE.  
Start of Change 2

MSISDN-less UE to Server
5.1.2.1
Alternative 1: Direct delivery with IP-SM-GW or SMSC interworking
5.1.2.1.1
Procedure

When an MSISDN-less IMS UE originates an IM or SM to IMS server in SIP, SIP MESSAGE headers and MAP parameters will be set in a MSISDN-less UE originated as

(1) SIP Headers from UE to IP-SM-GW or SMSC
Request URI: IP-SM-GW or SMSC SIP URI
From: MTC UE SIP URI

To: IP-SM-GW or SMSC SIP URI
(2)  SIP Headers from IP-SM-GW or SMSC to IMS Server
Request URI: IMS Server SIP URI
From: IP-SM-GW or SMSC SIP URI

To IMS Server SIP URI
(3) MAP parameters in RP-DATA (SMS-SUBMIT)
RP-OA (optional): MTC Originating Short Code  
RP-DA (optional): IMS Server Short Code  
TP-DA (mandatory): IMS Server Short Code
(4) SMS Use Data body
Embed the address of MTC originating device in the use data body, for example: (mtc-o: [2001:21a:76ff:fecf::13]:5060) 

Each IMS server/application has an assigned short code. 

The MTC originating short code is a “code” that the IP-SM-GW or SMSC (which integrating IP-SM-GW function) recognizes as a MSISDN-less IMS UE originated IM or SM during the process.
The MTC originating short code will indicate MSISDN-less UE address is embedded in the use data.

Figure 5.1-7 shows a solution when an MSISDN-less IMS UE sends a SIP MESSAGE to IMS sever via IP-SM-GW or SMSC.
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Figure 5.1-7 MSISDN-less UE Submit SM to IMS Server
1)
MSISDN-less IMS UE originates an IM or SM to IMS server via IP-SM-GW or SMSC.
This request includes a vnd.3gpp.sms payload that includes the short message and routing information for the IP-SM-GW to forward the short message. 
SIP Request URI and To headers should be IM-SM-GW or SMC SIP URI, From header should be UE SIP URI. 

MTC Originating short code should be included in RP-OA, and IMS server short code in RP-DA and TP-DA of MAP RP-DATA (SMS-SUBMIT).
MSISDN-less IMS UE address is embedded in use data body. Even UE address is already in SIP From header, it is strongly suggest to embed UE address in the user data body so that next hop IP-SM-GW or SMSC won’t need to have to embed it when sending SIP MESSAGE to the IMS server
MESSAGE sip: ipsmgw.home1.net SIP/2.0

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]:1357;comp=sigcomp; branch=z9hG4bKnashds7

Max-Forwards: 70

Route: <sip:s-cscf1.visited1.net:7531;lr;comp=sigcomp>, <sip:orig@scscf1.home1.net;lr>

From: <sip:mtc1111@home1.net>; tag=171828

To: <sip: ipsmgw.home1.net.net>

Call-ID: cb03a0s09a2sdfglkj490333

Cseq: 666 MESSAGE

Content-Type: application/vnd.3gpp.sms

Content-Length: (…)
<<Encapsulated 3GPP MAP RP-DATA (SMS-SUBMIT)>>
2)
S-CSCF runs iFC.
3)
S-CSCF routes SIP MESSAGE to IP-SM-GW or SMSC.  
S-CSCF will not change SIP headers except Route header. S-CSCF will not parse or change RP-DATA encapsulated in SIP MESSAGE
MESSAGE sip:ipsmgw.home1.net SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK344a651, SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f341, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]:1357;comp=sigcomp; branch=z9hG4bKnashds7

Max-Forwards: 68

Route: <sip:ipsmgw.home1.net;lr>, <sip:cb03a0s09a2sdfglkj490333@scscf1.home1.net;lr>
P-Asserted-Identity: "MTC UE 1111" <sip:mtc1111@home1.net>

From: <sip:mtc1111@home1.net>; tag=171828

To: <sip:ipsmgw.home1.net>

Call-ID: cb03a0s09a2sdfglkj490333

Cseq: 666 MESSAGE

Content-Type: application/vnd.3gpp.sms

Content-Length: (…)
<<Encapsulated 3GPP MAP RP-DATA (SMS-SUBMIT)>>
4)
IP-SM-GW or SMSC forwards SIP MESSAGE to IMS server.
 IP-SM-GW or SMSC will fill IMS server URI in SIP Request URI and To headers, and IP-SM-GW or SMSC URI in To header. IP-SM-GW or SMSC will not change addresses in RP-DATA.
MESSAGE sip:imsserver.home1.net SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK344a651, SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f341, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]:1357;comp=sigcomp; branch=z9hG4bKnashds7

Max-Forwards: 68

Route: <sip:ipsmgw.home1.net;lr>, <sip:cb03a0s09a2sdfglkj490333@scscf1.home1.net;lr>
P-Asserted-Identity: "MTC UE 1111" <sip:mtc1111@home1.net>

From: <sip:ipsmgw@home1.net>; tag=171828

To: <sip:imsserver.home1.net>

Call-ID: cb03a0s09a2sdfglkj490333

Cseq: 666 MESSAGE

Content-Type: application/vnd.3gpp.sms

Content-Length: (…)
<<Encapsulated 3GPP MAP RP-DATA (SMS-SUBMIT)>>
5-7)
IMS server returns 202 Accepted

8)
IMS server parses MAP SM data

9)
IMS server returns RP-ACK encapsulated in a SIP MESSAGE to MSISDN-less UE to IP-SM-GW. SIP From header will be IMS server SIP URI, and SIP Request URI and To headers will be IP-SM-GW SIP URI.  In RP-ACK, RP-OA is IMS server short code, RP-DA is MTC originating short code. MSISDN-less UE address is embedded in the use data body. 
10) IP-SM-GW or SMSC retrieves MSISDN-less UE address from the user data body or from previously saved data, send SIP MESSAGE with RP-ACK encapsulated to S-CSCF. SIP Request URI and To headers are UE URI, From header is IP-SM-GW or SMSC URI.

11) S-CSCF forwards SIP MESSAGE with RP-ACK to MSISDN-less UE. 
12-14)
MSISDN-less UE returns 202 Accepted.

5.1.2.1.2
Affect / necessary changes in existing functionality

MSISDN-less UE will use MTC originating short code (any digits ranging from 3-12 digits) in MAP RP-Origination Address (RP-DA). This MTC originating short code will help IP-SM-GW or SMSC realize it is a MSISDN-less IMS UE originated IM or SM during the process. 

MSISDN-less UE will embed MSISDN-less UE address in SM use data body of RP-DATA.
IMS-Server will embed MSISDN-less UE address in SM use data body of RP-ACK.

IP-SM-GW must recognize MTC originating short code as an indicator to obtain embedded UE IP identifier from the SM use data body.
5.1.2.1.3
Applicability
Requirements for SMS addressing / routing: same as existing function.

Restriction/requirement on SM sender: Store and forward functionality is not available if SIP MESSAGE is sent to IP-SM-GW (since IP-SM-GWs do not support this functionality).

 
5.1.2.1.4
Evaluation

Pro
· Minimal impact on IP-SM-GW/SMSC, IMS Server and MTC UE to map IMS Server Short Code to IMS Server SIP URI and use MTC originating short code for embedded MSISDN-less IMS address. 

· 
· SMSC or IP-SM-GW can use MSISDN-less IMS UE address in SIP From header or embedded in use data for as billing identifier. 
Note: in practice, some SM entities only use parameters in MAP RP-DATA for billing but ignore SIP headers. 
Encapsulating sender or receiver’s alternative address in use data body has been commonly used in practice, like encapsulating email address in use data body for email and SM exchanges at Email GW.
· The MTC originating short code can be optionally used as MTC user group identifier.

Con
· IM or SM needed in the IMS network with MSISDN-less IMS UE.  
Start of Change 3
SMS between MSISDN-less UEs
5.2.1
Alternative 1: Direct delivery with SMSC interworking
5.2.1.1
Procedure

When an MSISDN-less IMS UE originates an IM or SM to another MSISDN-less IMS UE, SIP MESSAGE headers and MAP parameters will be set as

(1) SIP Headers from UE 1 to SC
Request URI: SC SIP URI
From: MTC UE 1 SIP URI

To: SC SIP URI

(2) SIP Headers from SC to UE 2
Request URI: MTC UE 1 SIP URI
From: SC SIP URI
To: MTC UE 1 SIP URI

(3) MAP parameters in RP-DATA (SMS-SUBMIT)
RP-OA (optional): MTC Originating Short Code

RP-DA (optional) : MTC Terminating Short Code

TP-DA (mandatory): MTC Terminating Short Code
(4) MAP parameters in RP-DATA (SMS-DELIVER)
RP-OA (optional): MTC Originating Short Code

RP-DA (optional): MTC Terminating Short Code

TP-DA (mandatory): MTC Terminating Short Code
(5) SMS Use Data body
Embed in the use data body with both of the address of MTC originating, for example: (mtc-o: [2001:21a:76ff:fecf::13]:5060) and the address of terminating MTC UE, for example: (mtc-t: [2001:21b:78ff:fecf::13]:5090) 
The MTC originating and terminating short codes are a “code” that the SMSC recognizes as a MSISDN-less IMS UE originated or terminated IM or SM during the process.
The MTC originating or terminating short codes will indicate MSISDN-less UE address is embedded in the use data.

Figure 5.2-1 shows a solution when an MSISDN-less IMS UE sends a SIP MESSAGE to another MSISDN-less IMS UE via SMSC.
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Figure 5.2-1 MSISDN-less UE to MSISDN-less UE

1)
MSISDN-less UE 1 sends an IM or SM to the MSISDN-less IMS UE 2 via SMSC or IP-SM-GW.
This request includes a vnd.3gpp.sms payload that includes the short message and routing information for the IP-SM-GW to forward the short message. Addresses is included in MAP RP-DATA (SMS-SUBMIT) (see 3GPP TS 24.011 and 23.040) with MTC originating short code in RP-OA, and MTC terminating short code in RP-DA and TP-DA.  MSISDN-less IMS UE 1 (originator) and MSISDN-less IMS UE 2 (recipient) addresses must be embedded in use data body. Note: SIP header does not contain MSISDN-less IMS UE 2 (recipient) addresses. So, it is critical to include MSISDN-less IMS UE 2 (recipient) addresses in use data body.
MESSAGE sip:sc.home1.net SIP/2.0

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]:1357;comp=sigcomp; branch=z9hG4bKnashds7

Max-Forwards: 70

Route: <sip:s-cscf1.visited1.net:7531;lr;comp=sigcomp>, <sip:orig@scscf1.home1.net;lr>

From: <sip:mtc1111@home1.net>; tag=171828

To: <sip:sc.home1.net.net>

Call-ID: cb03a0s09a2sdfglkj490333

Cseq: 666 MESSAGE

Content-Type: application/vnd.3gpp.sms

Content-Length: (…)
<<Encapsulated 3GPP MAP RP-DATA (SMS-SUBMIT)>>
2)
S-CSCF runs iFC

3)
S-CSCF routes SIP MESSAGE to SMSC.
MESSAGE sip:sc.home1.net SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK344a651, SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f341, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]:1357;comp=sigcomp; branch=z9hG4bKnashds7

Max-Forwards: 68

Route: <sip:sc.home1.net;lr>, <sip:cb03a0s09a2sdfglkj490333@scscf1.home1.net;lr>
P-Asserted-Identity: "MTC UE 1111" <sip:mtc1111@home1.net>

From: <sip:mtc1111@home1.net>; tag=171828

To: <sip:sc.home1.net>

Call-ID: cb03a0s09a2sdfglkj490333

Cseq: 666 MESSAGE

Content-Type: application/vnd.3gpp.sms

Content-Length: (…)
<<Encapsulated 3GPP MAP RP-DATA (SMS-SUBMIT)>>
4-5)
SMSC returns 202 Accepted

6-7)
SMSC sends a SIP MESSAGE to MSISDN-less UE 1. In RP-ACK, RP-OA is SMSC short code, RP-DA is MTC originating short code. MSISDN-less UE 1 address can be optionally embedded in use data body.
SMSC use UE 1 SIP URI in SIP Request URI and To header and SC URI in From header. UE 1 address is in SIP header, so it is optional to embed UE 1 address in the user data body.

8-9)
MSISDN-less UE 1 returns 202 Accepted

10-12) (optional) SMSC queries HSS for MSISDN-less IMS UE 2. HSS returns UE 2 status and terminating S-CSCF address.
SMSC retrieves UE 2 address from the user data body per MTC originating short code, and uses UE 2 address to queries HSS.
13)
SMSC sends SIP MESSAGE to S-CSCF.
This request includes a vnd.3gpp.sms payload that includes the short message and routing information to forward the short message. Addresses is included in MAP RP-DATA (SMS-DELIVER) (see 3GPP TS 24.011 and 23.040) with SMSC address in RP-OA and TP-OA, MTC UE terminating short code in RP-DA.  MSISDN-less IMS UE 1 (originator) and MSISDN-less IMS UE 2 (recipient) addresses must be embedded in use data body. Note: SIP header does not contain MSISDN-less IMS UE 1 (originator) addresses. So, it is critical to include MSISDN-less IMS UE 1 (originator) addresses in use data body.
It is a MT scenario, SMSC uses UE 2 SIP URI in SIP Request URI and To headers, and SC SIP URI in From header.
MESSAGE sip:[5555::aaa:bbb:ccc:ddd]:1357;comp=sigcomp SIP/2.0

Via: SIP/2.0/UDP scscf2.home2.net;branch=z9hG4bK344a651, SIP/2.0/UDP sc.home1.net; branch=z9hG4bK876ffa3
Max-Forwards: 69

Route: <sip:scscf2.visited2.net:7531;lr;comp=sigcomp>

From: <sip:sc.home1.net>; tag=583558

To: <sip:mtc2222@home2.net>

Call-ID: fy365h43g3f36f3f6fth74g3

Cseq: 888 MESSAGE

P-Asserted-Identity: sip:sc.home1.net
P-Called-Party-ID: <sip:mtc2222@home2.net>
Request-Disposition: no-fork

Accept-Contact: *;+g.3gpp.smsip;require;explicit

Content-Type: application/vnd.3gpp.sms

Content-Length: (…)
<<Encapsulated 3GPP MAP RP-DATA (SMS-DELIVER)>>
14)
Terminating S-CSCF sends SIP MESSAGE to MSISDN-less IMS UE 2
15-16) 
MSISDN-less IMS UE 2 returns 202 Accepted 

17)
MSISDN-less IMS UE 2 parses SMS payload successfully and returns RP-ACK encapsulated in a SIP MESSAGE to S-CSCF. In RP-ACK, RP-DA is SMSC address, RP- OA is MTC terminating short code. MSISDN-less IMS UE 1 (originator) and MSISDN-less IMS UE 2 (recipient) addresses must be embedded in use data body. Note: SIP header does not contain MSISDN-less IMS UE 1 (originator) addresses.
It likes a SIP MO scenario, UE2 uses SC SIP URI in SIP Request URI and To headers and UE 2 SIP URI in From header.
18)
Terminating S-CSCF forwards a SIP MESSAGE with RP-ACK to SMSC.

19-20)
SMSC returns 202 Accepted.

21-23) (optional) SMSC queries HSS for MSISDN-less IMS UE 1. HSS returns UE 1 status and originating S-CSCF address.
SMSC retrieves UE 1 address from the user data body per MTC terminating short code, and uses UE 1 address to queries HSS.
24-25)
(optional) SMSC sends SIP MESSAGE encapsulating SMS-STATUS-REPORT in RP-DATA to MSISDN-less IMS UE 1.
SMSC will fill UE 1 SIP URI in SIP Request URI and To headers, and SC URI in From header. It must fill TP-Recipient-Address (TP-RA) (mandatory field) with MTC originating short code, and must include MSISDN-less UE address in the user data body.
26-27)
(optional) MSISDN-less IMS UE 1 returns 202 Accepted.

5.2.1.2
Affect / necessary changes in existing functionality

Both of MTC originating and terminating short codes (any digits ranging from 3-12 digits) must be used in MAP RP and TP Addresses. MTC originating and terminating short codes will help SMSC realize it is MSISDN-less IMS UE to MSISDN-less IMS UE during the process. 

UE and SMSC have to embed MSISDN-less UE addresses (originator and recipient) in SM use data body (RP-DATA and RP-ACK).
MSISDN-less IMS UE can be optionally used as MTC user group identifier.
5.2.1.3
Applicability
Requirements for SMS addressing / routing: SMSC uses MTC originating and terminating short codes and MSISDN-less UE addresses (originator and recipient) in SM payload together to figure out addresses and routing.
Restriction/requirement on UE: none. 
5.1.2.1.4
Evaluation

Pro
· Minor change in existing functionality in SMSC or IP-SM-GW and MTC UEs to use MTC terminating short code and MTC originating short code for embedded MSISDN-less IMS addresses.
· 
· MSISDN-less IMS UE addresses are used in SIP From or To headers, and embedded in use data. MSISDN-less IMS UE addresses need to be used for billing purpose. Note: in practice, some SM entities only use parameters in MAP RP-DATA for billing but ignore SIP headers. use
· Encapsulating sender or receiver’s alternative address in use data body has been commonly used in practice, like encapsulating email address in use data body for email and SM exchanges at Email GW. Encapsulating sender or receiver’s MSISDN-less IMS UE address in use data body aligns with current usages.

· The MTC originating and terminating short codes can be optionally used as MTC user group identifier.

Con
· IM or SM needed in the IMS network with MSISDN-less IMS UE.
End Changes
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