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Abstract of the contribution: This paper discusses and proposes a way forward for MT SMS domain selection by SMSF.
1. Background
At SA2#124 (November 2017), 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.

At SA2#125 (January 2018), S2-180596 raises some issues on the MT SMS domain selection by SMSF and the companion Draft CRs to TS 23.501 and TS 23.502, i.e. S2-180598 and S2-180599 try to clarify the MT SMS domain selection mechanism and make it work. Anyhow, these were postponed because it was considered that more time for discussion is needed.
At SA2#126 (February 2018), S2-181816 and S2-181817 that are CRs to TS 23.501 and TS 23.502, respectively, propose to remove the MT SMS domain selection by SMSF by pointing out that the addition of MT SMS domain selection mechanism by SMSF is considered incomplete and redundant because the existing domain selection mechanism as specified by TS 23.040 (i.e., IP-SM-GW as SMS Router, or by the SMS-GMSC) is sufficient. However, based on offline discussion, the author suggested that the CRs got NOTED for further consideration.
2. Discussion
So, “To have MT SMS domain selection mechanism by SMSF, or not to have it, that is the question”.

The thing is that operators who have not deployed domain selection on SMS-GMSC at the beginning of SMS system deployment may have concern on upgrading legacy SMS-GMSC to support it when deploying 5GS.
Therefore, it would be good to consider having it optional while minimizing impacts on legacy SMS system as well as 5GS SMS system.
Problem in the MT SMS domain selection mechanism by SMSF defined in TS 23.501 and TS 23.502

Because SMSF is selected in VPLMN for roaming UE, V-SMSF may perform MT SMS domain selection. This makes things complicated because it would imply that inter-VPLMN interfaces are required. 

Figure 1 shows this example scenario which the UE is attached to EPC in VPLMN1 over 3GPP access and SGs MSC works for SMS while the UE is registered to 5GC in VPLMN2 over non-3GPP access. Therefore, if SMSF instead of SMS-GMSC is required to perform MT SMS domain selection, the interface between the SMSF in VPLMN2 and the SGs MSC in VPLMN1 is needed.
When one VPLMN deploys MME in SMS, the interface is needed between the MME and SMSF in other VPLMN.

Anyhow, it is unlikely that this kind of inter-VPLMN interface for SMS forwarding is available. 
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Figure 1
Observation#1: MT SMS domain selection by V-SMSF for roaming UE that may require inter-VPLMN interfaces for SMS forwarding is not considered practicable.

Proposal#1: It is proposed the followings:

· H-SMSF is introduced for roaming case so that H-SMSF performs MT SMS domain selection not only for non-roaming UEs but also for roaming UEs. 
· For MT SMS domain selection, H-SMSF needs the following interfaces and the existing protocols such as SGd are proposed to be used for MT SMS forwarding.
· Interface to/from SGs MSC: SGs MSC can be located in HPLM or in VPLMN.
· Interface to/from MME: MME can be located in HPLM or in VPLMN.
· Interface to/from IP-SM-GW: Regardless of MT SMS domain selection by SMSF, this interface is needed for MT SMS domain selection by IP-SM-GW.
· Interface to/from V-SMSF

· H-SMSF for roaming case is only needed when MT SMS domain selection by SMSF is supported because the MT SMS domain selection by SMSF is an optional feature. This means that the current principle “SMSF is selected in VPLMN for roaming UE” is kept.
With Proposal#1 above, we would like to discuss two questions as below.
Q#1: For roaming case, does H-SMSF have to be involved for MO SMS delivery?

Answer from the author is NO because V-SMSF can manage delivery of MO SMS to SMS-IWMSC/SMS-SC.

Proposal#2: It is proposed that for roaming case, H-SMSF is NOT involved for MO SMS delivery.
Q#2: For roaming case, when does H-SMSF has to be activated/involved?

/1/ Option1: When V-SMSF is activated, H-SMSF is also activated.

For this option, how to select H-SMSF should be considered similar to selection of H-SMF for home-routed roaming, in particular for the scenario shown in Figure 2, how to select same H-SMSF should be considered.
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Figure 2
According to answer for Q#1 above, H-SMSF does not have to be involved for MO SMS although it is activated when V-SMSF is activated. Moreover, when MME in SMS or SGs MSC gets on to serve SMS for the UE, whether H-SMSF needs to be activated is questionable.
/2/ Option2: When UDM receives a Send Routing Info for SM message from SMS-GMSC to deliver MT SMS, the UDM assigns one H-SMSF for MT SMS domain selection if the MT SMS domain selection by H-SMSF is supported.

For this option, UDM can do similar operation for the case which IP-SM-GW performs MT SMS domain selection specified in TS 23.204 as captured in Figure 3. 
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Figure 3
Therefore, if MT SMS domain selection by H-SMSF is supported, the operation among SMS-GMSC, UDM and H-SMSF related to routing info for MT SMS delivery follows as below.

1) The SMS-GMSC sends a Send Routing Info for SM request to the UDM.

2) If MT SMS domain selection by H-SMSF is supported, the UDM checks whether there is any registered SMSF belonging to HPLMN for the UE. If not exist, the UDM assigns one H-SMSF for MT SMS domain selection purpose based on e.g. configuration, the user subscription, etc.

3) The UDM forwards the request from the SMS-GMSC to the corresponding H-SMSF.

4) The UDM returns addresses of the current serving node(s) for SMS, i.e. V-SMSF(s), one of SGs MSC and MME, and/or IP-SM-GW to the H-SMSF for delivery of the Short Message in CS/PS domain.
5) The H-SMSF returns only one address, which is of itself, as routing information to the SMS-GMSC.
It is considered that Option2 is simple and feasible, so we propose to take Option2 for Q#2.
Proposal#3: It is proposed that for roaming case, i.e. if there is no registered H-SMSF for the UE, H-SMSF is activated/involved by UDM only when MT SMS happens.

Impacts due to the proposed way forward for MT SMS domain selection by H-SMSF can be summarized as below:
· If MT SMS domain selection by H-SMSF is NOT supported:
· No impact 

· If MT SMS domain selection by H-SMSF is supported:

· No impact in V-SMSF for roaming case.

· No impact in SGs MSC and MME.
· No impact in SMS-GMSC
· Impact on UDM and H-SMSF
3. Proposal
Based on the discussion, proposals in this paper are reflected to CRs (S2-183322: TS 23.501 CR, S2-183324: TS 23.502 CR).
Proposal#1: It is proposed the followings:

· H-SMSF is introduced for roaming case so that H-SMSF performs MT SMS domain selection not only for non-roaming UEs but also for roaming UEs. 

· For MT SMS domain selection, H-SMSF needs the following interfaces and the existing protocols such as SGd are proposed to be used for MT SMS forwarding.

· Interface to/from SGs MSC: SGs MSC can be located in HPLM or in VPLMN.

· Interface to/from MME: MME can be located in HPLM or in VPLMN.

· Interface to/from IP-SM-GW: Regardless of MT SMS domain selection by SMSF, this interface is needed for MT SMS domain selection by IP-SM-GW.
· Interface to/from V-SMSF

· H-SMSF for roaming case is only needed when MT SMS domain selection by SMSF is supported because the MT SMS domain selection by SMSF is an optional feature. This means that the current principle “SMSF is selected in VPLMN for roaming UE” is kept.
Proposal#2: It is proposed that for roaming case, H-SMSF is NOT involved for MO SMS delivery.
Proposal#3: It is proposed that for roaming case, i.e. if there is no registered H-SMSF for the UE, H-SMSF is activated/involved by UDM only when MT SMS happens.

3GPP

SA WG2 TD


