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This P-CR summarizes addressing concepts both for legacy SMS and for service level interworking for messaging functionality.

It is proposed to add the following text to TR 23.863.

Annex <A>:
Addressing in SMS

A.1
General

Figure A.1-1 shows high level SMS architecture and the schematic numbering of hops in end-to-end SMS routing.


[image: image1.emf]MSC or 

SGSN or 

IP-SM-GW

UE-A UE-B

originating network terminating network

SMS-

IWMSC

SC

SMS-

GMSC

HSS/HLR

SMS-Router

hop 1

hop 2

hop 3

hop 4

MSC or 

SGSN or 

IP-SM-GW


Figure A.1-1: SMS architecture with schematic hops of the "SM path"

NOTE:
SMS Router as domain selection functionality is in the IP-SM-GW. The IP-SM-GW in figure A.1-1 represents the transport layer interworking functionality, which plays the same role for SMS origination/termination in case of SMS over IP, as the MSC in case of SMS over CS and the SGSN in case of SMS over PS.

The following table summarizes how the addressing is handled in different hops of the SMS path.

Table A.1-1: Addressing in the SMS architecture
	SM type
	MO-SMS
	MO-SMS
	MT-SMS
	MT SMS

	hop
	1. UE ( MSC / SGSN / IP-SM-GW
	2. MSC / SGSN / IP-SM-GW ( SC
	3. SC ( MSC / SGSN / IP-SM-GW
	4. MSC / SGSN / IP-SM-GW ( UE

	A party
	Not included (see CP-DATA in 24.011 7.2.1 and the embedded RP-MO-DATA in 24.011 7.3.1.2 and 23.040 9.3.2.1).
	A party's MSISDN is included by the MSC / SGSN / IP-SM-GW into the RP-Originating-Address, mandatory element within RP-MO-DATA.
	A party's MSISDN is included in TP-Originating-Address (based on originating SMS), mandatory element within SMS-DELIVER type.
	A party's MSISDN is included in TP-Originating-Address (kept there), mandatory element within SMS-DELIVER type.

	B party
	B party's MSISDN is included (input from A party) in TP-Destination-Address within SMS-SUBMIT type, mandatory element
	B party's MSISDN is included (kept there) in TP-Destination-Address within SMS-SUBMIT type, mandatory element
	B party's IMSI (included by GMSC or SMS Router based on HSS/HLR query with MSISDN) is included in RP-Destination-Address within RP-MT-DATA, mandatory element
	Not included. MSC/SGSN sends the request to the UE after paging with TIMSI (or IMSI). IP-SM-GW addresses the SIP request using standard mechanism.

	sent from
	A party, see above
	A party, see above
	SC of A party Included in RP-Originating-Address, mandatory element within RP-MT-DATA.
	SC of A party Included in RP-Originating-Address, mandatory element within RP-MT-DATA.

	sent to
	SC of A party (configured in UE can be a logical address), included in RP-Destination-Address within RP-MO-DATA, mandatory element
	SC of A party (either kept or replaced to a physical address), included in RP-Destination-Address within RP-MO-DATA, mandatory element
	B party, see above
	B party, see above


FYI the relevant parts of 23.040 are copied here.

9.3.2.1
RP‑MO‑DATA

Basic elements of the RP‑MO‑DATA type.

	Abbr.
	Reference
	P1)
	Description

	RP‑OA
	RP‑Originating‑Address
	++‑
	Address of the originating MS.

	RP‑DA
	RP‑Destination‑Address
	‑++
	Address of the destination SC.

	RP‑UD
	RP‑User‑Data
	+++
	Parameter containing the TPDU


1)
Provision on the links SC<‑>MSC, MSC<‑>MSC or MSC<->SGSN, and MSC<‑>MS or SGSN<->MS indicated by "xxx", where x may be either "+" or "‑", dependent on whether the parameter is mandatory or not on the respective link.

9.3.2.2
RP‑MT‑DATA

Basic elements of the RP‑MT‑DATA type.

	Abbr.
	Reference
	P1)
	Description

	RP‑PRI
	RP‑Priority‑Request
	+‑‑
	Parameter indicating whether or not the short message transfer should be stopped if the originator SC address is already contained in the MWD.

	RP‑MMS
	RP‑More‑Messages‑To‑Send
	OO‑
	Parameter indicating that there are more messages waiting in the SC

	RP‑OA
	RP‑Originating‑Address
	+++
	Address of the originating SC.

	RP‑DA
	RP‑Destination‑Address
	++‑
	Address of the destination MS.

	RP‑UD
	RP‑User‑Data
	+++
	Parameter containing the TPDU

	RP-MTI
	RP-Message Type Indicator
	O--
	Parameter indicating if the TPDU is a SMS Deliver or a SMS Status Report 2) 

	RP-SMEA
	RP-originating SME-Address
	O--
	Address of the originating SME 2) 


1)
Provision on the links SC<‑>MSC, MSC<‑>MSC or MSC<->SGSN, and MSC<‑>MS or SGSN<->MS indicated by "xxx", where x may be "+", "‑" or "O", dependent on whether the parameter is mandatory, not present or optional on the respective link.

9.2.2.1
SMS‑DELIVER type

Basic elements of the SMS‑DELIVER type:

	Abbr.
	Reference
	P1)
	R2)
	Description

	TP‑MTI
	TP‑Message‑Type‑Indicator
	M
	2b
	Parameter describing the message type.

	TP‑MMS
	TP‑More‑Messages‑to‑Send
	M
	b
	Parameter indicating whether or not there are more messages to send



	TP-LP
	TP-Loop-Prevention
	O
	b
	Parameter indicating that SMS applications should inhibit forwarding or automatic message generation that could cause infinite looping.

	TP‑RP
	TP‑Reply‑Path
	M
	b
	Parameter indicating that Reply Path exists.

	TP‑UDHI
	TP‑User‑Data‑Header‑Indicator
	O
	b
	Parameter indicating that the TP‑UD field contains a Header

	TP‑SRI
	TP‑Status‑Report‑Indication
	O
	b
	Parameter indicating if the SME has requested a status report.



	TP‑OA
	TP‑Originating‑Address
	M
	2‑12o
	Address of the originating SME.

	TP‑PID
	TP‑Protocol‑Identifier
	M
	o
	Parameter identifying the above layer protocol, if any.



	TP‑DCS
	TP‑Data‑Coding‑Scheme
	M
	o
	Parameter identifying the coding scheme within the TP‑User‑Data.

	TP‑SCTS
	TP‑Service‑Centre‑Time‑Stamp
	M
	7o
	Parameter identifying time when the SC received the message.

	TP‑UDL
	TP‑User‑Data‑Length
	M
	I
	Parameter indicating the length of the TP‑User‑Data field to follow.

	TP‑UD
	TP‑User‑Data
	O
	3)
	


9.2.2.2
SMS‑SUBMIT type

Basic elements of the SMS‑SUBMIT type:

	Abbr.
	Reference
	P1)
	P2)
	Description

	TP‑MTI
	TP‑Message‑Type‑Indicator
	M
	2b
	Parameter describing the message type.

	TP‑RD
	TP‑Reject‑Duplicates
	M
	b
	Parameter indicating whether or not the SC shall accept an SMS‑SUBMIT for an SM still held in the SC which has the same TP‑MR and the same TP‑DA as a previously submitted SM from the same OA

	TP‑VPF
	TP‑Validity‑Period‑Format
	M
	2b
	Parameter indicating whether or not the TP‑VP field is present.

	TP‑RP
	TP‑Reply‑Path
	M
	b
	Parameter indicating the request for Reply Path.

	TP‑UDHI
	TP‑User‑Data‑Header‑Indicator
	O
	b
	Parameter indicating that the TP‑UD field contains a Header. 

	TP‑SRR
	TP‑Status‑Report‑Request
	O
	b
	Parameter indicating if the MS is requesting a status report.

	TP‑MR
	TP‑Message‑Reference
	M
	I
	Parameter identifying the SMS‑SUBMIT.

	TP‑DA
	TP‑Destination‑Address
	M
	2‑12o
	Address of the destination SME.

	TP‑PID
	TP‑Protocol‑Identifier
	M
	o
	Parameter identifying the above layer protocol, if any.

	TP‑DCS
	TP‑Data‑Coding‑Scheme
	M
	o
	Parameter identifying the coding scheme within the TP‑User‑Data.

	TP‑VP
	TP‑Validity‑Period
	O
	o/7o
	Parameter identifying the time from where the message is no longer valid.

	TP‑UDL
	TP‑User‑Data‑Length
	M
	I
	Parameter indicating the length of the TP‑User‑Data field to follow.

	TP‑UD
	TP‑User‑Data
	O
	3)
	


A.2
Special cases in service level interworking

When service level interworking is in use, the SM will not travel end-to-end through the whole SMS path, but only either:

A,
only the first hop;
This scenario assumes SMSIP, i.e. the SM travels from A party to the IP-SM-GW of the A party, where it is interworked to Instant Message. Note that in this case the SUBMIT-REPORT and the optional STATUS-REPORT are generated by the IP-SM-GW based on IM responses, i.e. travel the last hop only as SMSIP message.
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Figure A.2-1: Interworking SM to IM in the originating network


There is no difference in short message addressing for this scenario;

B,
only the last hop
This scenario assumes that IP-SM-GW (performing service level interworking) in the terminating network receives an IM that can be interworked to a short message. The IP-SM-GW (acting as SMS Router) may forward the created short message over CS/PS/IP.
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Figure A.2-2: Interworking IM to SM in the terminating network


Differences in short message addressing:
1) the originating address will be the IP-SM-GW instead of the SC (cf. table A.1-1), and
2) the A-party address (TP-OA element) can be an implementation dependent value, if E.164 number (MSISDN) is not available in the Instant Message;

FYI the relevant part of 29.311 is copied here.

6.1.5.3.2
Common Procedures

Both the SM-RP-UI parameter of the MT_FORWARD_SHORT_MESSAGE and the RP-User Data element of the RP-DATA message in the SMSIP MESSAGE body shall be set to SMS-DELIVER. And the elements of SMS-DELIVER message shall be set in accordance with 3GPP TS 23.040 [2], with the following information:
a)
TP-MTI element set to 00 (SMS-DELIVER);

b)
 TP-MMS element set in accordance with 3GPP TS 23.040 [2];
NOTE 1:
For example, for concatenated Short Messages, TP-MMS would be set to 0 while there are more messages to send.
c)
TP-RP element set to 0 (TP-Reply-Path parameter is not set in this SMS-DELIVER);

d)
TP-UDHI element set in accordance with 3GPP TS 23.040 [2];
e)
TP-SRI element shall be set to 1, if the SIP MESSAGE request contains in a CPIM body a Disposition-Notification header field with the value of "positive-delivery" or "negative-delivery" (i.e. the SIP MESSAGE request sender requests the Instant Message Delivery Notification). Otherwise, the TP-SRI element shall be set to 0;
f)
TP-OA element set based on the value of the P-Asserted-Identity header field in the Instant Message if the P-Asserted-Identity header field contains a E.164 address;

NOTE 2:
If no E.164 address is present in the P-Asserted-Identity header field, the value of the TP-OA element will be implementation dependant.
g)
TP-PID element set to 00000000 (SME-to-SME protocol);
h)
TP-DCS element set in accordance with 3GPP TS 23.040 [2];
i)
TP-SCTS element set to time when the IP-SM-GW received the Instant Message;

j)
TP-UDL element set in accordance with 3GPP TS 23.040 [2]; and

k)
TP-UD element set based on the content of Instant Message body.
If the content of the body in Short Message format is greater than the allowed message length of a Short Message, then the IP-SM-GW shall send concatenated Short Messages. 

NOTE 3:
In case of receiving MT_FORWARD_SHORT_MESSAGE_ACK message with the SM-RP-UI parameter set to value SMS-DELIVER-REPORT, containing the User error parameter for one segment of the concatenated Short Message, the default action of the IP-SM-GW is not to send any remaing segment.

3GPP TS 23.040 [2] specifies that a Short Message supports GSM 7-bit and UCS2 encoded text while an Instant Message may support different text types as defined in 3GPP TS 26.141 [16]. The IP-SM-GW shall reformat the received Instant Message text into an appropriate text type supported for Short Messages.
6.1.5.3.3
Sending of SMS-DELIVER over CS/PS
The parameters of the MT_FORWARD_SHORT_MESSAGE shall be set as described in 3GPP TS 29.002 [7], with the following information:
-
Invoke-ID parameter set in accordance with 3GPP TS 29.002 [7];
-
SM-RP-DA element set to the address associated with the SIP MESSAGE request receiver;
-
SM-RP-OA element set to the address of the IP-SM-GW;

-
More Messages To Send parameter set in accordance with 3GPP TS 29.002 [7]; and
NOTE:
For example, for concatenated Short Messages, More Messages To Send would be set to 0 while there are more messages to send.
-
SM-RP-UI parameter set to SMS-DELIVER.
6.1.5.3.4
Sending of SMS-DELIVER over IP

The IP-SM-GW shall send the SMSIP MESSAGE as described in 3GPP TS 24.341 [5] with the following exceptions:

-
the Request-URI mapped from the Request-URI of the associated SIP MESSAGE request; and
-
the body of the request shall contain an RP-DATA message. The elements of the RP-DATA message shall be set as described in 3GPP TS 24.011 [9], with the following information:
a)
RP-Message Type element set to 001 (network to MS);
b)
RP-Message Reference element set in accordance with 3GPP TS 24.011 [9];
c)
RP-Originator Address element set to the address of the IP-SM-GW;

d)
RP-Destination Address element shall be set to the MSISDN of the associated SIP MESSAGE request receiver, retrieved by the IP-SM-GW as part of the subscriber data from the HSS at registration; and

e)
RP-User Data set to SMS-DELIVER.
C,
all but the first hop
This scenario assumes that the IP-SM-GW in the originating network receives an IM that can be interworked to a short message.
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Figure A.2-3: Interworking IM to SM in the originating network


Differences in short message addressing:
1) the A-party address (RP-OA element) can be an anonymous value, if the privacy settings in the Instant Message requires that and operator policy allows that (no affect on delivering the short message, only B party cannot reply);

FYI the relevant part of 29.311 is copied here.

6.1.6.3
Sending of SMS-SUBMIT over CS/PS

To submit a Short Message to the SC, the IP-SM-GW shall send MO_FORWARD_SHORT_MESSAGE as described in 3GPP TS 29.002 [7] and 3GPP TS 23.040 [2]. In addition, for the information elements listed below, the following interworking procedures shall apply:
-
Invoke-ID parameter set in accordance with 3GPP TS 29.002 [7];
-
SM-RP-DA parameter set to the address of user's home network Service Centre configured in the IP-SM-GW, or retrieved as part of the subscriber data from the HSS at registration by the IP-SM-GW;

-
if the SIP MESSAGE request contains the Privacy header field with "header" or "user" or "id" and the operator policy allows sending of anonymous Short Message, the value of SM-RP-OA shall be set to an anonymous value. If the SIP MESSAGE request does not contain the Privacy header field, the value of the SM-RP-OA shall be set based on the value of the P-Asserted-Identity header field or the address retrieved as part of the subscriber data from the HSS at registration by the IP-SM-GW;

-
SM-RP-UI parameter set to SMS-SUBMIT; and

-
the elements of the SMS-SUBMIT message shall be set as described in 3GPP TS 23.040 [2] subclause 9.2.2, with the following information: 

a)
TP-MTI element set to 01 (SMS-SUBMIT);

b)
TP-RD element set to 1 (Instruct the SC to reject an SMS SUBMIT for an SM still held in the SC which has the same TP MR and the same TP DA as the previously submitted SM from the same OA.);

c)
if the SIP MESSAGE request contains an Expires header field with a non-zero value, the value of TP VPF element shall be set according to the TP VP element. Otherwise, the value of TP VPF element shall be set to 00 (TP VP field not present);

d)
TP VP element set based on the Expires header field value and the optional Date header field value;
e)
TP-UDHI element set in accordance with 3GPP TS 23.040 [2];
f)
if the SIP MESSAGE request contains in a CPIM body a Disposition-Notification header field with the value of "positive-delivery" or "negative-delivery" (i.e. the SIP MESSAGE request sender requests the Instant Message Delivery Notification), the value of TP SRR element shall be set to 1 (A status report is requested), Otherwise, the value of TP-SRR element shall be set to 0 (A status report is not requested);
g)
TP-MR element set in accordance with 3GPP TS 23.040 [2];
h)
TP-RP element set to 0 (TP Reply Path parameter is not set in this SMS SUBMIT);

i)
TP-DA element set based on the value of the Request-URI in the Instant Message as long as the Request-URI contains a E.164 address;

j)
TP-PI element set to 00000000 (SME-to-SME protocol);
k)
TP-DCS element set in accordance with 3GPP TS 23.040 [2];
l)
TP-UDL element set in accordance with 3GPP TS 23.040 [2]; and
m)
TP-UD element set based on the content of Instant Message body.
If the content of the body in Short Message format is greater than the allowed message length of a Short Message, then the IP-SM-GW shall send concatenated Short Messages.

NOTE:
In case of receiving MO_FORWARD_SHORT_MESSAGE_ACK message with the SM-RP-UI parameter set to value SMS-SUBMIT-REPORT, containing the User error parameter for one segment of the concatenated Short Message, the default action of  the IP-SM-GW is not to send any remaing segment.
3GPP TS 23.040 [2] specifies that a Short Message supports GSM 7-bit and UCS2 encoded text while an Instant Message may support different text types as defined in 3GPP TS 26.141 [16]. The IP-SM-GW shall reformat the received Instant Message text into an appropriate text type supported for Short Messages.

D,
all but the last hop
This scenario assumes that the IP-SM-GW in the terminating network receives a short message that can be interworked to an Instant Message. Note that in this case the DELIVERY-REPORT is generated by the IP-SM-GW based on IM response and sent to the SC.
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Figure A.2-4: Interworking SM to IM in the terminating network


There is no difference in short message addressing for this scenario.
E,
only the hops not involving the UE
This scenario assumes that the IP-SM-GW in the originating network receives an IM that can be interworked to a short message, and the IP-SM-GW in the terminating network interworks the respective short message back to Instant Message. This can be considered as the combination of scenario C and D, just listed here for completeness, the combination does not introduce any new requirement for the addressing in the SMS part of the message path;
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Figure A.2-5: Double interworking: IM to SM followed by SM to IM

F,
only the hops involving the UE
This scenario assumes that the IP-SM-GW in the originating network receives an SM over IP that can be interworked to an Instant Message, and the IP-SM-GW in the terminating network interworks the respective IM back to short message. This can be considered as the combination of scenario A and B, just listed here for completeness, the combination does not introduce any new requirement for the addressing in the SMS parts of the message path.
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Figure A.2-6: Double interworking: SM to IM followed by IM to SM
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