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Abstract of the contribution: This paper discusses the xIRI that will have to be sent for SMS over IP.  
BACKGROUND
The IMS UE uses the SIP MESSAGE that includes "vnd.3gpp.sms" in the payload for SMS over IP.  However, the IMS UE also uses the SIP MESSAGE for purpose, e.g., Instant Messaging, without the "vnd.3gpp.sms" in the payload. The SMS 
The TS 33.128 under the SMSF clause specifies that the xIRIs SMSMessage and SMSReport are to be used to report the RP_DATA and RP-ACK respectively. In the case of SMS over IP, the RP_DATA and RP_ACK are included (along with "vnd.3gpp.sms") in the payload of SIP MESSAGE. 

The TS 33.128 under the IMS clause specifies that the xIRI IMSMessage is to be used for all SIP messages.  This brings up a question: 

· Should the xIRIs reported for SMS for a target UE stay different depending on whether SMS over NAS or SMS over IP is used? 
· Should they be aligned, in the sense, even for SMS over IP, the SMSMessage and SMSReport have to be used? 
If the first approach is used, no changes are required to the TS 33.128, the fact that the LEAs receive different xIRIs have to be acknowledged. If the second approach is used, then the TS 33.128 will have to be changed to say so. 
In the first approach, SIP MESSAGE and the associated ACKs (202 Accepted or 200 OK) will also be reported as IMSmessage xIRI since TS 33.128 requires all SIP messages (except perhaps, the 100 Trying) to be reported. In the second approach, only SIP MESSAGE will be reported as SMSMessage and SMSReport because the equivalent of 202/200 messages are CP ACK (sort of), and they are not reported according to TS 33.128 (SMSF clause). On the other hand, if 200/202 are also to be reported with the second approach, then that too can result in a difference in the way SMS over NAS and SMS over IP are handled. In addition, more clarity is required what xIRI will have to be used for 200/202. 
This paper gives more information on various scenarios where SIP MESSAGE is used. The flows at end (as supplemental information) from TS 24.341 are  used while constructing the drawings. 

DISCUSSION
TS 33.929

The network topology diagram for SMS over IP as in TR 33.929 is the following: 
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Figure 1: Topology view for SMS over IP (TR 33.929)

In the default method, the S-CSCF in the originating network/terminating network would provide the IRI-POI functions. In the alternate option, the P-CSCF provides the IRI-POI functions, in the VPLMN, the LMISF-IRI (HR) and P-CSCF (LBO) provide the IRI-POI functions. 

For SMS over IP, the UE sends a SIP MESSAGE that includes "vnd.3gpp.sms" in the payload. 

SMS with a SIP URI as the destination address
The UE may also send an SIP MESSAGE that includes "vnd.3gpp.sms" but with a SIP URI as the destination (i.e., MSISDN-less). In this case, the IP-SM-GW does not forward the SIP MESSAGE to the SM-SC. Instead, the IP-SM-GW would initiate the SMS-DELIVER to the terminating end via the S-CSCF. The topology for that will look as shown below: 
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Figure 2: Topology view for SMS over IP to SIP URI destination 

Instant messaging mapped to SMS 
The UE may also send an SIP MESSAGE without the "vnd.3gpp.sms". In this case, the SIP MESSAE does not include the RP DATA. However, the IP SM GW may forward the message to SM-SC which in turn may deliver the same to the terminating end as an SMS message. The terminating IP-SM-GW would include the "vnd.3gpp.sms" in the payload. The network topology for this case will look as shown below: 
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Figure 3: Topology view for instant messaging (IP-SM-GW forwards it to SM-SC)  

SIP MESSAGE for instance messaging
The UE may use the SIP MESSAGE for instance messaging too. Three related topology views are shown below: 
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Figure 4: Topology view for SIP MESSAGE for instant message (via IP-SM-GW)  
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Figure 5: Topology view for SIP MESSAGE for instant message (via AS)  
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Figure 6: Topology view for SIP MESSAGE for instant message (via RCS Server)  

Flow diagrams

SMS over IP

Based on TS 33.128 descriptions, all SIP messages are reported using the xIRI IMSMessage. Using that the flow in originating network (non-roaming case) can be as shown below: 

[image: image7.emf]P-CSCF

SMS-IWMSC

 MO-FORWARD-SHORT-MESSAGE-Request

[SMS-SUBMIT]

MO-FORWARD-SHORT-MESSAGE-Answer

[SMS-SUBMIT-REPORT]

S-CSCF

SIP: MESSAGE

{RP-ACK [SMS-SUBMIT-REPORT]}

MDF2

xIRI (IMSMessage)

SM-SC

submit_sm

submit_sm_response

Party_A 

[target]

 SIP: MESSAGE

{RP-DATA [SMS-SUBMIT]}

SMS is sent to the 

destination (Party_B)

xIRI (IMSMessage)

SMS to Party_B

LEMF

IRI (IMSMessage)

IRI (IMSMessage)

IRI-POI

RP-DATA

RP-OA RP-DA TP-OA TP-DA

- SM-SC - B͛s MSISDN

SMS-SUBMIT

SIP: MESSAGE

 SIP: MESSAGE

{RP-DATA [SMS-SUBMIT]}

IP-SM-GW

 SIP: MESSAGE

{RP-DATA [SMS-SUBMIT]}

 SIP: 202 Accepted

 SIP: 202 Accepted

 SIP: 202 Accepted

SIP: MESSAGE

{RP-ACK [SMS-SUBMIT-REPORT]}

SIP: MESSAGE

{RP-ACK [SMS-SUBMIT-REPORT]}

SIP: 200 OK

SIP: 200 OK

SIP: 200 OK

xIRI (IMSMessage)

IRI (IMSMessage)

xIRI (IMSMessage)

IRI (IMSMessage)


Figure 7A: Flow for SMS over IP – originating end (IMSMessage)

The flow in the terminating network would look as shown below: 
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Figure 7B: Flow for SMS over IP– terminating end (IMSMessage)

The above are different from  the way the reporting is done for SMS over NAS. If we follow the SMS over NAS approach, then the  flows would like as shown below: 
Originating network
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Figure 7C: Flow for SMS over IP– originating end (SMSMessage)

Alternatively, one may also consider the flow as in figure 7C, but use IMSMessage instead of SMSMessage. In that case, the difference would be number of xIRIs. 
Terminating network
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Figure 7D: Flow for SMS over IP – terminating end (SMSMessage)

With this approach, the SIP 200 OK and 202 Accepted are not reported. In addition, this approach would make the TR 33.929 different from TS 33.128. In other words, we need to make the changes to TS 33.128 first, for this approach.  
SMS with a SIP URI as the destination address

Based on TS 33.128 descriptions, all SIP messages are reported using the xIRI IMSMessage. Using that the flow in originating network (non-roaming case) can be as shown below: 
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Figure 8A: Flow for SMS over IP with SIP URI as destination  – originating end (IMSMessage)

The flow in the terminating network would look as shown below: 
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Figure 8B: Flow for SMS over IP with SIP URI as destination  – terminating end (IMSMessage)

The above are different from  the way the reporting is done for SMS over NAS. If we follow the SMS over NAS approach, then the  flows would like as shown below: 

Originating network
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Figure 8C: Flow for SMS over IP with SIP URI as destination  – originating end (SMSMessage)

Terminating network
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Figure 8D: Flow for SMS over IP with SIP URI as destination  – terminating end (SMSMessage)

Instant messaging mapped to SMS 

Based on TS 33.128 descriptions, all SIP messages are reported using the xIRI IMSMessage. Using that the flow in originating network (non-roaming case) can be as shown below: 
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Figure 9: Instant Messaging mapped SMS  – originating end (IMSMessage)

From the originating end, the SIP MESSAGE is not handled as an SMS. Therefore, the reporting using the xIRI SMSMessage should not apply here. 

However, on the terminating end, it is delivered as an SMS message. Therefore, the flow diagrams illustrated in figure 7A (TS 33.128 way) or 7D (SMS over NAS way) apply. 

With this approach, the SIP 200 OK and 202 Accepted are not reported. In addition, this approach would make the TR 33.929 different from TS 33.128. In other words, we need to make the changes to TS 33.128 first, for this approach.  

SIP MESSAGE for instance messaging
First scenario (via IP-SM-GW)
Based on TS 33.128 descriptions, all SIP messages are reported using the xIRI IMSMessage. Using that the flow in originating network (non-roaming case) can be as shown below: 
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Figure 9A: Instant Messaging (via IP-SM-GW)   – originating end (IMSMessage)

The flow-diagram in the terminating end will look as shown below.  
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Figure 9B: Instant Messaging (via IP-SM-GW)   – Terminating end (IMSMessage)

Second scenario (via AS)

Based on TS 33.128 descriptions, all SIP messages are reported using the xIRI IMSMessage. Using that the flow in originating network (non-roaming case) will be as shown in figure 9A with AS replacing the IP-SM-GW. 

The flow in the terminating network would be as shown in figure 9B with AS replacing the IP-SM-GW. 

Third  scenario (via RCS Server)

Based on TS 33.128 descriptions, all SIP messages are reported using the xIRI IMSMessage. Using that the flow in originating network (non-roaming case) will be as shown in figure 9A with RCS Server replacing the IP-SM-GW. 

The flow in the terminating network would be as shown in figure 9B with RCS Server replacing the IP-SM-GW. 

Decisions to Make
Answers to the questions raised at the beginning: 

Point #1

· Should the xIRIs reported for SMS for a target UE stay different depending on whether SMS over NAS or SMS over IP is used? 
SMS over IP 
· SIP MESSAGE (RP_DATA) ( xIRI IMSMESSAGE.
· SIP MESSAGE (RP_ACK) ( xIRI IMSMESSAGE.
· SIP 202 Accepted ( xIRI IMSMESSAGE.
· SIP 200 OK
( xIRI IMSMESSAGE.
· SMS over NAS
· RP_DATA ( xIRI SMSMessage.
· RP_ACK ( SMSReport. 
· Should they be aligned, in the sense, even for SMS over IP, the SMSMessage and SMSReport have to be used? 
· SIP MESSAGE (RP_DATA) ( xIRI SMSMessage.
· SIP MESSAGE (RP_ACK) ( xIRI SMSReport.
· SIP 202 Accepted ( no xIRI.
· SIP 200 OK
( no xIRI.
Point #2
In the IMS case, for MO-SMS, the S-CSCF receives the SIP MESSAGE from the UE (via P-CSCF) and  then sends the same to IP-SM-GW.  As in the IMS LI case, SIP MESSAGE received from the UE are reported. 

On the MT-SMS case, the S-CSCF receives the SIP MESSAGE from the IP-SM-GW and the sends the same to the UE  (via P-CSCF).  As in the IMS LI case, the SIP MESSAGE received from the IP-SM-GW is reported. 

For the MO-SMS case, when the destination is addressed via SIP URI, S-CSCF receives the SIP MESSAGE several times. First from the UE (via P-CSCF) which it sends to the IP-SM-GW, then from the IP-SM-GW which it sends toward the terminating end.  Later in the flow, the S-CSCF receives the SIP MESSAGE from the terminating end, which it sends to the IP-SM-GW, then from the IP-SM-GW which it sends to the UE (via P-CSCF). 

For MO-MT case,  when the destination is addressed via SIP URI, S-CSCF receives the SIP MESSAGE several times. First from the originating end, which it sends to the IP-SM-GW. Then, from the IP-SM-GW which it sends toward the UE (via P-CSCF).  

Here, the SIP MESSAGE received from the UE which is forwarded to the IP-SM-GW is reported. Similarly, the SIP MESSAGE received from the IP-SM-GW which is forwarded to the UE is reported. The SIP MESSAGE received from the IP-SM-GW and forwarded to the other end of SMS flow is not reported. 
Supplemental information (TS 24.341, Annex B)
MO-SMS
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Figure B.5-1: UE originated SM submit procedure over IP signalling

MESSAGE request (UE to P-CSCF)

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:pcscf1.visited1.net:7531;lr;comp=sigcomp>, <sip:orig@scscf1.home1.net;lr>

P-Preferred-Identity: "John Doe" <sip:user1_public1@home1.net>

From: <sip:user1_public1@home1.net>; tag=171828

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

Call-ID: cb03a0s09a2sdfglkj490333

Cseq: 666 MESSAGE

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

Content-Length: (…)

MT-SMS 
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Figure B.6-1: UE originated SM deliver procedure over IP signalling

Table B.6-1: MESSAGE request (IP-SM-GW to S-CSCF)

MESSAGE sip:user2_public2@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:ipsmgw.home2.net>; tag=583558

To: <sip:user2_public2@home2.net>

Call-ID: fy365h43g3f36f3f6fth74g3

Cseq: 888 MESSAGE

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

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

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

Content-Length: (…)

SMS when terminating side is addressed via SIP URI
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Figure B.7-1: SM over IP procedures when terminating UE is addressed with SIP URI

Step 2
Table B.7-1: MESSAGE request (IP-SM-GW to S-CSCF)

MESSAGE sip:user2_public2@home2.net SIP/2.0

Via: SIP/2.0/UDP ipsmgw.home1.net; branch=z9hG4bK876ffa3
Feature-Caps: *;+g.3gpp.smsip-msisdn-less
Max-Forwards: 70

Route: <sip:scscf1.home1.net;lr>

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

To: <sip:user2_public2@home2.net>

Call-ID: cb03a0s09a2sdfglkj490333

Cseq: 888 MESSAGE

P-Asserted-Identity: sip:ipsmgw.home1.net
Request-Disposition: no-fork

Content-Type: multipart/mixed; boundary=outer

Content-Length: (…)

--outer

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

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

<?xml version="1.0" encoding="UTF-8"?>

<short-message-info>

    <From>sip:user1_public1@home1.net</From>

</short-messsage-info>

--outer—

Step 12

Table B.7-2: MESSAGE request (IP-SM-GW to S-CSCF)

MESSAGE sip:user1_public1@home1.net SIP/2.0

Via: SIP/2.0/UDP ipsmgw.home1.net; branch=z9hG4bK876ffa3
Feature-Caps: *;+g.3gpp.smsip-msisdn-less
Max-Forwards: 70

Route: <sip:scscf2.home2.net;lr>

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

To: <sip:user1_public1@home1.net>

Call-ID: fy365h43g3f36f3f6fth74g3

Cseq: 888 MESSAGE

P-Asserted-Identity: sip:ipsmgw.home2.net
In-Reply-to: cb03a0s09a2sdfglkj490333
Content-Type: multipart/mixed; boundary=outer

Content-Length: (…)

--outer

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

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

<?xml version="1.0" encoding="UTF-8"?>

<short-message-info>

    <From>sip:user2_public1@home2.net</From>

</short-messsage-info>

--outer—
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