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1. Introduction

Storing and forwarding and Compatibility with SIMTC have been listed as some of the outstanding issues in the cover sheet (S2-115220) from SA2 #89. 

To meet these 2 factors, we have to refer to TS 23.682 (draft V0.1) to determine how that those solutions could be applied for this SMSMI work.

2. Discussion

The following figure and texts are from section: A.3 “Triggering without T5” in TS 23.682 with the adaptation needed for SMSMI work from Server to UE direction.
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Figure A.3.1-1: Successful Immediate Device Trigger Delivery Flow

It can be seemed that the following would be applied for SMSMI from Server to UE direction:

1. External ID is the IMPU (SIP-URI) of the UE in step 4

2. RI for SM in step 6 from HSS will include IP-SM-GW for performing SMS router function and to route to UE in IMS when it is IMS registered based on current procedure. (routing is based on IMSI returned by HSS).

3. The SMS SC will perform the storing and forwarding functionality also for SMSMI.

The above shows that it is minor enhancement to adopt SIMTC’s work for IMS environment. However, the work on SIMTC is still not completed and the final solution is still ?? On the other hand, SMSMI should not develop a completely new solution for storing and forwarding and thus, potentially becoming incompatible with the SIMTC server to UE solution.

3. Proposal

For the Server to MSISND-less IMS UE, the approach for Rel 11 is to:
· Enhance the work to be completed by SIMTC to allow “storing and forwarding functionality” to be reused by SMSMI. This requires an extension with dependency on SIMTC.

· For solution without “storing and forwarding functionality”, adopt Alt-1 and Alt-3 for Rel-11 as they are implementation only without any needs for further standardization. This allows maximum compatibility with SIMTC. 

· Other solutions, which reduce the payload side is seem unnecessary complicated, as SIMTC does not has similar requirements. So they are not considered for this Server to UE direction and should be marked negatively.

Propose changes to 23.863

**** Begin change ****
6.1
Key Issue1: Storage and redelivery of the SMS for transferring SMS from Server to MSISDN-less IMS UE
6.1.1
Description

Alternatives for transferring SMS from server to MSISDN-less IMS UE are provided in clause 5.1.1, but as shown in the drawbacks (for alternatives 1 and 2), there is no intermediate storage or redelivery of the SM when the UE is unreachable or memory unavailable. This needs to be resolved.

6.1.2
Solution
6.1.2.1
Alternative 1: Forward the SMS to the SMS-SC
Figure 6.1.2.1-1 shows an alternative for storage and redelivery of the SMS when transferring SMS from Server to MSISDN-less UE.
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Figure 6.1.2.1-1: Storage and redelivery of the SMS: Forward the SMS to SMS-SC
1.
SMS sender decides to send a short message to the MSISDN-less UE in IMS. The SMS sender which is a server may create an SMSIP request or other SIP request including the Short message information in the body of the request.

2.
The short message is received by IP-SM-GW/S-CSCF on the terminating side. The short message fails to reach the UE, e.g. due to the UE not being reachable in IMS or exceeded memory capacity of the UE, and a failure delivery report is returned to the IP‑SM‑GW. Or, if the short message is not delivered via the IP-SM-GW, the S-CSCF encapsulates the short message failing to reach the UE in the appropriate SIP method and sends to the IP-SM-GW.

3.
The IP-SM-GW sends a Report SM Delivery Status to the HSS. Before sending report to HSS, the IP-SM-GW creates a MT Correlation ID according to TS 23.040 [2] which is stored along with the corresponding SIP URI which identifies the terminating UE of the short message. The MT Correlation ID, the address of the IP-SM-GW and SMS-SC, the IMSI of the terminating UE and the failure reason are sent along with the Report SM Delivery Status to the HSS. The HSS records the received information in the corresponding MWD.

NOTE 1:
The IP-SM-GW acquires the address of the SMS-SC serving the terminating UE from the HSS during registration procedure or be provisioned by configuration, as specified in TS 23.204 [4].
4.
The IP-SM-GW extracts the short message from the SIP request and forwards the short message to the SMS-SC based on the SMS-SC address via the SMS-IWMSC using standard MAP signalling. The MT Correlation ID is included in the short message.

5.
The SMS-IWMSC forwards the short message to the SMS-SC. The SMS-SC stores the received short message.

NOTE 2:
The MT Correlation ID can be recognized by the SMS-SC to save the received short message without forwarding it.

6-9.
The SMS-SC sends a submit report to the IP-SM-GW via the SMS-IWMSC. The IP-SM-GW forwards the submit report to the IMS Server via the S-CSCF.

10.
At any time after the unsuccessful SM termination procedure, the status of the UE may indicate that UE is available, due to e.g. registration in IMS or memory being available.

11.
The HSS checks the user's MWD. If the MWD is not NULL, the HSS initiates an Alert service centre message to the SMS-IWMSC. The Alert service centre message includes the MT Correlation ID.

12.
The SMS-IWMSC forwards the Alert service centre message to the SMS-SC.

13.
Upon receipt of the Alert service centre message, the SMS-SC re-sends the stored short message associated with the MT Correlation ID to the IP-SM-GW via the SMS-GMSC. The Short message includes the MT Correlation ID.

14.
The SMS-GMSC interrogates the HSS to retrieve routing information (i.e. the address of the IP-SM-GW) based on the MT Correlation ID.

15.
The HSS returns the address of the IP-SM-GW related to the MT Correlation ID.

16.
The SMS-GMSC delivers the short message to the IP-SM-GW including the MT Correlation ID.

17.
Upon receipt of the short message from the SMS-SC, the IP-SM-GW performs appropriate interworking to generate a new SIP message (e.g. SMSIP request) including the received short message in the body of the request to re-attempt to send the Short message. The IP-SM-GW uses the SIP URIs related to the MT Correlation ID to generate the SIP message. The termination procedure in IMS is performed.

6.1.2.2
Alternative 2: Save the SMS in IP-SM-GW

Figure 6.1.2.2-1 shows another alternative for storage and redelivery of the SMS when transferring the SMS from Server to MSISDN-less UE.
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Figure 6.1.2.2-1: Storage and redelivery of the SMS: Save the SMS in IP-SM-GW

1.
SMS sender decides to send a Short message to the MSISDN-less IMS UE. The SMS sender which is a server may create an SMSIP request or other SIP request including the Short message information in the body of the request.

2.
The short message is received by IP-SM-GW/S-CSCF on the terminating side. The short message fails to reach the UE, e.g. due to the UE not being reachable in IMS or exceeded memory capacity of the UE, and a failure delivery report is returned to the IP‑SM‑GW. Or, if the short message is not delivered via the IP-SM-GW, the S-CSCF encapsulates the short message failing to reach the UE in the appropriate SIP method and sends to the IP-SM-GW.

3.
The IP-SM-GW stores the delivery request for the short message.

NOTE 1:
The IP-SM-GW will save the SIP request for short message in IMS domain when short message fails to forward to terminating UE, but need not to save the request from the SMS-GMSC as specified in TS 23.204 [4].
4.
At any time after the unsuccessful SM termination procedure, the status of the UE may indicate that UE is available, due to e.g. registration in IMS or memory being available. The IP-SM-GW is notified of the change of UE status (i.e. from being unavailable to available) as specified in TS 23.204 [4].
5.
The IP-SM-GW re-attempts to send the stored request for Short message upon notification of the availability of the UE. The termination procedure in IMS is performed.

6.1.2.3
Alternative 3: Reuse SMS SC in SIMTC approach
The following figure 6.1.2.3-1 reuses the T4 approach  in TS 23.682 v 0.1 [xx] with the adaptation needed for SMSMI work from Server to UE direction.
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1. triggering as defined in TS 23.682 0. UE may be IMS registered. 


0. If UE is IMS registered, the IP-SM-GW (AS) is in the loop as part of the 3rd party registration and has context of IMSI and B’s SIP URI assoication.
1. same procedure as defined in TS 23.863 [xx] section A.3.1, step 1to 3. related to SMS generation from Server.

2.
The external ID used for SRI for SM is MSIDN-less UE’s URI. This message is sent to HSS.
3.
In addtion to the information and criteria defined in TS 23.863 [xx], the IP-SM-GW address is returned in the Routing Information because UE is also IMS registered.  IMSI is returned as defined by TS 23.863 [xx]. 

4.
The MTC-IWF selects a suitable SMS-SC for SMS submission.  IP-SM-GW address received from HSS along with other possible addresses is sent to this SMS-SC.The SMS-SC confirms to the MTC Server that the SMS has been stored in the SMS-SC. 

5. 
The SMS is delivered to the UE using B’s IMSI and in this case, it is forwarded to IP-SM-GW.

NOTE: the SMS-SC does not perform an SRI for SM with the HSS, instead it uses the visited node address information received in step 4a.

6.
IP-SM-GW uses the SIP URI  associated with the B’s IMSI of the message received for the target UE to send the Short Message (SMS DELIVER, SC Address) encapsulated in the appropriate SIP method towards the S-CSCF. 

Figure 6.1.2.3-1 SIMTC with IP-SM-GW adaption

It can be seemed that the following additional requirements are needed for this study in the Server to UE direction:

1. External ID is the IMPU (SIP-URI) of the UE in step 4

2. RI for SM in step 6 from HSS will include IP-SM-GW for performing SMS router function and to route to UE in IMS when it is IMS registered based on current procedure. (routing is based on IMSI returned by HSS).

3. The SMS SC will perform the storing and forwarding functionality also for SMSMI.
4. Optimization to perform direct delivery without going via SMS-SC when both Server and IMS UE are available is TBD.  
6.1.3
Evaluation

6.1.3.1
Evaluation for alternative 1

Impacts to existing function of the network entities: The IP-SM-GW transfers to the SMS-SC the short message which fails to be delivered to the terminating UE. The SMS-SC needs to be enhanced to store the short message received from the IP-SM-GW which fails to be delivered to the terminating UE, instead of immediately delivering it. The HSS/HLR stores additional information (e.g. the MT Correlation ID and the addresses of the IP-SM-GW) in the MWD. The SMS-GMSC interrogates the HSS to retrieve routing information (i.e. the address of the IP-SM-GW) related to the MT Correlation ID.

6.1.3.2
Evaluation for alternative 2

No other impacts on the network entities except that the saving and redelivery SMS functions are required in IP-SM-GW.
6.1.3.3
Evaluation for alternative 3
Minor enhancement is needed on top of SIMTC work for providing “storing and forwarding” functionality also for this study.

7
Alternatives Assessment and Conclusions

7.1
Assessment of Server - MSISDN-less IMS UE communication via SMS alternatives

Table 7.1-1 summarizes the criteria / requirements vs. Alternatives for Server to UE direction.

Table 7.1-1: Criteria / Requirements vs. Alternatives for Server to UE direction

	Alternative ▶
Criteria▼
	Alt 1: Server creates the SMSIP delivery directly
	Alt 2: Direct delivery with IP-SM-GW
	Alt 3:

Use of IM AS
	Alt 4: SMS delivery through SMS proxy
	Alt 5: Direct delivery with IP-SM-GW interworking

	Store and forwarding capability
	NO
	NO
	YES
	NO
	NO


	SMS payload size
	No impact
	Reduced by the length of the target SIP URI
	No impact
	Reduced by the length of the target SIP URI
	Reduced by the length of the target SIP URI

	Roaming impacts
	NO
	NO
	NO
	NO
	NO

	Compatibility with SIMTC
	+
	-
	+
	-
	-

	Essential nodes and requirements▼
	
	
	
	
	

	Server
	-
Assume UE is always on or aware the UE registration status by 3rd party registration and event package

-
Create the SMS IP request directly and process delivery report

-
Retry if delivery failed
	-
Assume UE is always on or aware the UE registration status by 3rd party registration and event package

-
reuse the same mechanism as in Alternative 5 for embedding SIP URI in the SMS payload

-
Retry if delivery failed
	-
Create the SMS as Instant Message
	-
Assume UE is always on

-
Create SMS toward SMS proxy by setting TP-DA with E.164 of the SMS proxy

-
target SIP URI is embedded in the SMS payload
	SIP Request to IP-SM-GW contains a "terminating code" that allows the IP-SM-GW to aware that this SMS is toward MSISDN-less UE.

-
"terminating code" is put into RP-DA.

-
target SIP URI is embedded in the SMS payload

-
process the status report by looking into the body to determine which target this is from.

	IP-SM-GW
	-
Perform service authorization if required by configuration
	-
Create the SMS IP request based on the incoming message from server with retrieving the target SIP URI from SMS payload, based on the indication as proposed in alt 5.

-
Domain selection (i.e. retry to CS domain) must not be used.
	-
Perform service level interworking from IM to SMS (existing procedure)

-
Domain selection (i.e., retry to CS domain) must not be used.
	-
Retrieve the target SIP URI from SMS payload and create SMS IP request directly

-
Delivery report to SC is either success or temporary failure.

-
Will not report status to HSS because SC alert mechanism can not be used
	-
Triggered by the "terminating code", IP-SM-GW creates the SMS IP request by retrieving the target SIP URI from SMS payload.

-
"terminating code" is placed into RP-OA.

-
for sending the SMS-STATUS-REPOR to IMS Server, the TP-RA is set to "terminating code" and includes the target SIP URI (i.e. MSISDN-less UE) in the user data body.

	SMSC-GMSC
	N/A
	N/A
	N/A
	The validity period for retry must be set to low value.

SMSC does not know the actual recipient of the SMS so charging can be affected.
	N/A

	IM AS
	N/A
	N/A
	Store IM if UE is unavailable (existing procedure)
	N/A
	N/A

	MSISDN-less UE
	None
	None
	None
	None
	The RP-ACK contains

-
the "terminating code" in RP-OA.

-
IMS server E.164 in RP-DA.

-
its own SIP URI in the SM data body.


Interim conclusions for Release 11 are:

· Enhance the work to be completed by SIMTC to allow “storing and forwarding functionality” to be reused by SMSMI. This requires an extension with dependency on SIMTC.

· For solution without “storing and forwarding functionality”, adopt Alt-1 and Alt-3 for Rel-11 as they are implementation only without any needs for further standardization. This allows maximum compatibility with SIMTC. 

· Other solutions, which reduce the payload side is seem unnecessary complicated, as SIMTC does not has similar requirements. So they are not considered for this Server to UE direction.

**** end of change ****
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