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1. Discussion
In the previous meeting, MT SMS domain selection mechanism optionally supported by SMSF was added by S2-178460 and S2-178461 into TS 23.501 and TS 23.502, respectively.
We think a few points should be clarified for the MT SMS domain selection supported by SMSF with regard to the legacy SMS features and MT SMS domain selection mechanism.
Issue#1: Interface between SMSF and MME is missing
There is an option that MME supports SMS without requiring deployment of SGs MSC, called SMS in MME as specified in Annex C (normative): SMS in MME of TS 23.272. For SMS in MME the SMS service control is performed by the MME. From UE perspective, only one entity between MSC and MME can be registered as SMS entity. 

Currently, the architectures for SMS over NAS do not show interface between SMSF and MME. Therefore, the interface should be added to all architectures for SMS over NAS in TS 23.501.
Observation 1: The architectures for SMS over NAS in TS 23.501 do not show interface between SMSF and MME although there is an option that MME supports SMS without requiring deployment of SGs MSC.
Proposal 1: It is proposed to add interface between SMSF and MME to all architectures for SMS over NAS in TS 23.501. For simplicity, adding “/MME” into the existing “to/from SGs MSC” is proposed rather than adding a separate interface (line) so that “to/from SGs MSC” will be updated to “to/from SGs MSC/MME”.
	4.4.2.1
Architecture to support SMS over NAS

Figure 4.4.2.1-1 shows the non-roaming architecture to support SMS over NAS using the Service-based interfaces within the Control Plane.
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Figure 4.4.2.1-1: Non-roaming System Architecture for SMS over NAS
Figure 4.4.2.1-2 shows the non-roaming architecture to support SMS over NAS using the reference point representation.
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Figure 4.4.2.1-2: Non-roaming System Architecture for SMS over NAS in reference point representation
…


Issue#2: Relationship with MT SMS domain selection mechanism performed by IP-SM-GW
According to existing SMS mechanisms, IP-SM-GW performs domain selection for MT SMS as below (refer to TS 23.204 for details):

1) When the SMS-GMSC requests routeing information, i.e. SMS entity information to the HSS for MT SMS, the HSS forwards the request to the IP-SM-GW for the UE is registered IMS as described in clause 6.1 ‘Registration procedure’ of TS 23.204.  // Step 3a of Figure 6.4 in TS 23.204
2) The IP-SM-GW returns its address so that SMS-GMSC gets the IP-SM-GW address for MT SMS delivery. // Step 3c of Figure 6.4 in TS 23.204
In addition, the IP-SM-GW acquires other SMS entity information from the HSS such as MME or MSC, SGSN for MT SMS domain selection.  // Step 3b of Figure 6.4 in TS 23.204
3) The SMS-GMSC sends MT SMS to the IP-SM-GW.  // Step 4 of Figure 6.4 in TS 23.204
4) The IP-SM-GW tries MT SMS delivery in the order of prioritized domain until the delivery is successful or all selectable domains are tried.  // Steps 5, 6 of Figure 6.4 and Steps 1, 4, 7, 10 of Figure 6.5a in TS 23.204
Currently, it is unclear regarding how MT SMS domain selection performed by SMSF works for IMS UE when the IP-SM-GW performs MT SMS domain selection. If we allow both SMSF and IP-SM-GW to perform MT SMS domain selection mechanism, re-attempting the MT SMS will be unnecessarily redundant.
Therefore, clarification should be made about relationship with MT SMS domain selection mechanism performed by IP-SM-GW.

We propose that SMSF does not perform MT SMS domain selection when IP-SM-GW performs MT SMS domain selection. With this proposal, existing behaviours related to routeing information interrogation among SMS-GMSC, HSS and IP-SM-GW for IMS UE (steps 3a ~ 3c) do not have to be changed. 

Anyhow, SMSF should be added as a possible SMS entity for MT SMS delivery to TS 23.204.

In addition, clarification is needed that SMSF does not perform MT SMS domain selection (i.e. re-attempting MT SMS delivery to other entity) when it received the MT SMS from IP-SM-GW which means re-attempting MT SMS delivery is on-going in the IP-SM-GW.
Observation 2: IP-SM-GW performs MT SMS domain selection mechanism for IMS UE. If we allow both SMSF and IP-SM-GW to perform MT SMS domain selection mechanism, re-attempting the MT SMS will be unnecessarily redundant.
Proposal 2: It is proposed that SMSF does not perform MT SMS domain selection when IP-SM-GW performs MT SMS domain selection. For this proposal, the following changes are needed.

2-1: SMSF should be added as a possible SMS entity for MT SMS delivery performed by IP-SM-GW to TS 23.204.

2-2: Clarification in TS 23.502 is needed that SMSF does not perform MT SMS domain selection (i.e. re-attempting MT SMS delivery to other entity) when it received the MT SMS from IP-SM-GW which means re-attempting MT SMS delivery is on-going in the IP-SM-GW.

	6.4
Transport-level interworking: Successful encapsulated Short Message termination procedure from SMS-GMSC
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Figure 6.4: Successful encapsulated Short Message termination procedure

1)
The UE registers to the S-CSCF according to the IMS registration procedure.

2)
The SMS-SC forwards the Short Message (SMS‑DELIVER) to the SMS-GMSC.

3)
Steps 3a to 3c are performed if SMS GMSC interrogates the HSS with MSISDN. For MT-SMS without MSISDN as defined in clause 6.0a, step 3d is performed if an IP-SM-GW address is available and need not be retrieved, and steps 3e to 3f are performed if an IP-SM-GW address needs to be retrieved.

3a)
The SMS‑GMSC interrogates the HSS (using MSISDN) to retrieve routeing information. Based on the pre-configured IP-SM-GW address for the user, the HSS forwards the request to the corresponding IP-SM-GW.
NOTE 1:
The Send Routeing Info for SM request is not forwarded if it has been sent originally from the IP‑SM‑GW.

NOTE 2:
If there is only a single IP‑SM‑GW address, the IP‑SM‑GW address does not need to be pre-configured in the HSS, the Send Routeing Info for SM request can be forwarded on the STP level.

3b)
The HLR/HSS returns the addresses of the current MSC, SGSN or MME to the IP‑SM‑GW for delivery of the Short Message in CS/PS domain. The HLR/HSS also returns the IMSI, for the IP‑SM‑GW to correlate the receipt of Short Message from the MT Correlation ID within the IMSI field of the Forward Short Message.

3c)
The IP SM GW creates a MT Correlation ID as per TS 23.040 [2] which associates the Send Routeing Info for SM with the subsequent Forward Short Message messages(s), and stores this along with the IMSI of the receiving subscriber. The IP-SM-GW returns only one address, which is of itself, along with the MT Correlation ID as routeing information to the SMS-GMSC.
NOTE 3:
For the case where the IP‑SM‑GW address is not pre-configured in the HSS, the Send Routeing Info for SM request will be forwarded on the STP level, the IP-SM-GW returns the address of itself as routeing information to SMS-GMSC upon receipt of the forwarded Send Routeing info for SM request.

3d)
Interrogation is skipped in the context of T4 device triggering if an up to date IP-SM-GW address is already available at the SMS-SC/SMS-GMSC.

3e)
The SMS GMSC interrogates the HSS (using IMSI) to retrieve routeing information.

3f)
HLR/HSS returns the addresses of IP-SM-GW, MSC (MME), and/or SGSN. If IMS is to be used for MT-SMS then continue with step 4.

4)
If steps 3a to 3c have been taken, SMS-GMSC delivers the Short Message (SMS‑DELIVER) to IP-SM-GW (AS) including the MT Correlation ID received from the IP‑SM‑GW, in the same manner that it delivers the Short Message to an MSC, SGSN or MME. Otherwise, SMS-GMSC delivers the Short Message (SMS DELIVER) to IP-SM-GW (AS) including the IMSI.
5)
The IP‑SM‑GW performs service authorization based on the stored subscriber data described in the clause 6.1. The IP‑SM‑GW shall check whether the subscriber is authorised to use the short message service (e.g. Operator Determined Barring settings), similar to the authorization performed by MSC/SGSN/MME in case the Short Message is delivered via CS or PS domain. In addition, the IP‑SM‑GW shall also check whether the subscriber is authorised to use the encapsulated Short Message delivery via IMS. If the result of service authorization is negative, the IP‑SM‑GW shall not forward the message, and shall return the appropriate error information to the SMS-SC in a failure report. Domain selection function is not performed for MT-SMS without MSISDN (i.e. when IMSI is received in step 4) and IMS is used for delivery. Otherwise (i.e. when a MT Correlation ID is received in step 4), the IP-SM-GW performs domain selection function to determine the preferred domain for delivering the message according to operator policy and user preferences. The logic for selecting preferred route for message delivery is a matter of implementation.
6)
If the preferred domain is IMS, the IP-SM-GW (AS) uses the TEL-URI associated with the 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. If TEL URI is not available, SIP URI is used.

7)
S-CSCF forwards the encapsulated Short Message (SMS-DELIVER, SC Address) to the UE.

8)
The UE acknowledges the SIP request.

NOTE 4:
This is not yet the Delivery report.

9)
The S-CSCF forwards the acknowledgement of the SIP request to the IP-SM-GW (AS).

6.5a
Unsuccessful SM termination procedure

When a Short Message fails to reach the UE via the selected domain, a failure delivery report is returned to the IP‑SM‑GW. The IP‑SM‑GW takes responsibility to re-attempt the delivery of the message in another domain which is listed in the sequence of the priority in the IP‑SM‑GW while the domain selection is performed during the SM termination procedure. If the message successfully reaches the UE after re-delivery, the IP‑SM‑GW forwards the received successful Delivery report to the SMS‑GMSC. Otherwise, if the message still fails after the IP‑SM‑GW has tried all selectable domains, the IP-SM-GW forwards the received unsuccessful Delivery report to the SMS‑GMSC and sends Report SM Delivery Status message to the HLR/HSS. The HLR/HSS then records the corresponding Messages Waiting Data (MWD), and an Alert service centre procedure may be initiated as described in clause 6.5b or 6.6.

The order in which domains are selected for message delivery by the IP‑SM‑GW is subject to operator policy and/or user preferences and any known or assumed timer values in the SMS-GMSC for the Forward Short Message message (see NOTE 1).

The following flow shows only an example order of selected domains, i.e. the IMS is the preferred domain, followed by the PS domain, and finally the CS domain.

NOTE 1:
If the timer at the SMS-GMSC has been configured to a short value (near to the minimum value), the IP‑SM‑GW may not have sufficient time to try the message delivery in all three domains. This problem can be resolved by several implementation solutions, e.g. re-configuring the SMS-GMSC timer to be longer, enhancing the IP-SM-GW to try the delivery only in two or one domain(s).
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Figure 6.5a: Unsuccessful SM termination procedure

1)
As described in clause 6.4, the Short Message is routed to the UE via S‑CSCF after the domain selection is performed in the IP‑SM‑GW and all the available domains have been listed in the sequence of the priority in the IP‑SM‑GW. The message fails to reach the UE, e.g. due to the UE not being reachable in IMS, or exceeded memory capacity of the UE.

2)
The S‑CSCF sends an appropriate failure message according to normal IMS procedure as defined in TS 23.228 [9], and sends it to the IP‑SM‑GW (AS) including an appropriate error value. This Delivery report is an acknowledgement to the Short Message received by the S-SCSF in step 1.

NOTE 2:
When the failure message is sent from the UE, e.g. the UE notifies the network that the UE has been unable to accept a Short Message because its memory capacity has been exceeded, the S‑CSCF forwards the failure message to the IP‑SM‑GW (AS).

3)
IP‑SM‑GW (AS) acknowledges the failure message to S‑CSCF.

4)
The IP‑SM‑GW verifies the error cause of the failure delivery report. If the error is due to exceeded memory capacity of the UE, the IP‑SM‑GW forwards the Delivery report (SMS‑DELIVER‑REPORT) back to the SMS-GMSC and the procedure continues as described in step 10. Otherwise, the IP‑SM‑GW forwards the Short Message to the domain which is listed in the second place in its priority list. It is supposed that the SGSN is selected.

5)
The SGSN delivers the message to the UE but the message fails to reach the UE, e.g. the UE is not reachable in PS domain.

NOTE 3:
If the delivery succeeds in the PS domain at this point, the procedure for successful message delivery over PS domain is described in clause 6.4.

6)
The SGSN generates a Delivery report (SMS‑DELIVER‑REPORT) and sends it to the IP‑SM‑GW, including an appropriate error value. This Delivery report is an acknowledgement to the Short Message received by the SGSN in step 5.

7)
The IP-SM-GW forwards the Short Message to the domain which is listed in the third place in its priority list. It is supposed that the MSC is selected.

8)
The MSC delivers the message to the UE but the message fails to reach the UE, e.g. the UE is not reachable in CS domain.

NOTE 4:
If the delivery succeeds in the CS domain at this point, the procedure for successful message delivery over CS domain is described in clause 6.4.

9)
The MSC generates a Delivery report (SMS‑DELIVER‑REPORT) and sends it to the IP‑SM‑GW, including an appropriate error value. This Delivery report is an acknowledgement to the Short Message received by the MSC in step 9.

10)
The IP-SM-GW forwards the Short Message to the domain which is listed in the forth place in its priority list. It is supposed that the MME is selected.

11)
The MME deliveres the message to the UE but the message fails to reach the UE, e.g., the UE is not reachable in PS domain.

12)
The MME generates a Delivery report(SMS-DELIVER-REPORT) and sends it to the IP-SM-GW, including an appropriate error value. This Delivery report is an acknowledgement to the Short Message received by the MME in step 11.

13)
The IP‑SM‑GW sends a Delivery report to the SMS‑GMSC.

NOTE 5:
The SMS-GMSC is aware of the availability of the UE on only one domain (see clause 6.4), and so will not attempt redelivery to another domain after receiving a failure report.

14)
The IP-SM-GW sends a Report SM Delivery Status to the HSS with accurate results from different domains. The HSS records the corresponding MWD, i.e. the SMS‑SC address which stores the un-delivered message and the failure reason which indicates that the message failed to be sent by IP‑SM‑GW due to the UE not being available or the memory capacity of the UE being exceeded.

15)
The IP-SM-GW subscribes to the HSS for a one-time notification of the UE being reachable again. The HSS records the subscription and instructs the transport layer to report when the UE is reachable.

16)
The SMS-GMSC sends a Report SM Delivery Status to the HSS. The HSS shall ignore the information provided in this report.


Issue#3: In the case there are two SMSFs for a UE, one for 3GPP access and the other for non-3GPP access, which SMSF performs MT SMS domain selection?
If a UE registers different PLMNs over 3GPP access and non-3GPP access, there are two SMSFs for the UE, one for 3GPP access and the other for non-3GPP access.
In this case, currently it is not clear which SMSF performs MT SMS domain selection, i.e. SMSF for 3GPP access, SMSF for non-3GPP access or both.

Actually, there are various scenarios regarding UE registration to 5GC/EPC and 3GPP/Non-3GPP, for example,

① UE is registered to 5GC over 3GPP access and EPC. 

( As SMS entities, SMSF for 3GPP and SGs MSC (or MME) in same PLMN
② UE is registered to 5GC over non-3GPP access and EPC in same PLMN. 

( As SMS entities, SMSF for non-3GPP and SGs MSC (or MME) in same PLMN

③ UE is registered to 5GC over non-3GPP access and EPC in different PLMNs.

( As SMS entities, SMSF for non-3GPP and SGs MSC (or MME) in different PLMNs
④ UE is registered to 5GC over both 3GPP and non-3GPP accesses in same PLMN, and EPC.
( As SMS entities, SMSF for 3GPP and non-3GPP, SGs MSC (or MME) in same PLMN

⑤ UE is registered to 5GC over both 3GPP and non-3GPP accesses in different PLMNs, and EPC.

( As SMS entities, SMSF for 3GPP and SGs MSC (or MME) in one PLMN, SMSF for non-3GPP in the other PLMN

As listed in the above examples, SGs MSC or MME can be a candidate SMS entity for re-attempting the MT SMS delivery performed by SMSF. We can guess that re-attempting the MT SMS delivery by SMSF would be successful if the SMSF and the target SGs MSC or MME belong to the same PLMN regardless which access type the SMSF is for. Therefore, we can clarify that the SMSF forwards the MT SMS to the chosen SMS entity if the chosen entity is reachable. 
Observation 3: It is observed that re-attempting the MT SMS delivery by SMSF would be successful if the SMSF and the target SGs MSC or MME belong to the same PLMN regardless which access type the SMSF is for.
Proposal 3: Clarification in TS 23.502 is proposed that the SMSF forwards the MT SMS to the chosen SMS entity if the chosen entity is reachable.

2. Proposal
In order to cover the following proposals, a CR to TS 23.501 (S2-180598), a CR to TS 23.502 (S2-180599) and a CR to TS 23.204 (S2-180600) are provided.
Observation 1: The architectures for SMS over NAS in TS 23.501 do not show interface between SMSF and MME although there is an option that MME supports SMS without requiring deployment of SGs MSC.

Proposal 1: It is proposed to add interface between SMSF and MME to all architectures for SMS over NAS in TS 23.501. For simplicity, adding “/MME” into the existing “to/from SGs MSC” is proposed rather than adding a separate interface so that “to/from SGs MSC” will be updated to “to/from SGs MSC/MME”.
Observation 2: IP-SM-GW performs MT SMS domain selection mechanism for IMS UE. If we allow both SMSF and IP-SM-GW to perform MT SMS domain selection mechanism, re-attempting the MT SMS will be unnecessarily redundant.

Proposal 2: It is proposed that SMSF does not perform MT SMS domain selection when IP-SM-GW performs MT SMS domain selection. For this proposal, the following changes are needed.

2-1: SMSF should be added as a possible SMS entity for MT SMS delivery performed by IP-SM-GW to TS 23.204.

2-2: Clarification in TS 23.502 is needed that SMSF does not perform MT SMS domain selection (i.e. re-attempting MT SMS delivery to other entity) when it received the MT SMS from IP-SM-GW which means re-attempting MT SMS delivery is on-going in the IP-SM-GW.

Observation 3: It is observed that re-attempting the MT SMS delivery by SMSF would be successful if the SMSF and the target SGs MSC or MME belong to the same PLMN regardless which access type the SMSF is for.
Proposal 3: Clarification in TS 23.502 is proposed that the SMSF forwards the MT SMS to the chosen SMS entity if the chosen entity is reachable.
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