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1. Introduction
This P-CR describes the different interworking use cases between Diameter based SMS over SGS PLMNs with other PLMNs with possible use of Interworking functions between MAP and Diameter protocols according to the use cases and  the interfaces
2. Reason for Change
Networks supporting SMS over SGS with Diameter based protocol will have to interwork with other PLMNs (2G/3G, MAP based SMS over  SGs,  IMS based SMS, Diameter based SMS over SGs), which require to identify the use cases, the protocol to be use and the type of Interworking functions to be introduced. 
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.818 V0.0.0.
* * * First Change * * * *
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[xx]
3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".

* * * Next Change * * * *
8
Interworking with other networks
8.1
Interworking use cases  
This subclause will identify the different interworking use cases, and identify those relying on a dual stack Diameter MAP in some functional elements (e.g. HSS, SMS Router…) and those requiring an interworking Function (IWF).

8.1.1
General
Many use cases for interworking can be identified, with the protocols to be used  for the  interworking and about the IWFs to be eventually introduced.
Figures in the following subclauses describe the interworking use cases that can occur with a PLMN supporting the SMS over SGs architecture with Diameter or other IETF based protocol and hereafter named "Diameter based PLMN".
NOTE: The "Diameter" expression used in the subclauses of 8.1 can be replaced by "alternative protocol" expression for cases where an alternative protocol is used instead of Diameter.
They take into account:
·  if PLMN of the sender or PLMN of the receiver is Diameter based or MAP based 

· the roaming cases (inbound or outbound).
It is assumed in these figures that:

· A MSC VLR belonging to a Diameter based PLMN is only with Diameter, so requiring IWFs (Diameter/ MAP)  at the network border in some use cases

· HSS and central SMS functions (SMS/IWMSC, SMS-GMSC/ SMS Router) in a Diameter based PLMN have dual protocol stacks, MAP and Diameter. Otherwise, if they are only Diameter, it would require additional IWFs to present a MAP protocol to external networks requiring it.
Other assumptions may be taken for these figures. For example the C interface in all figures  is only MAP based.
Editor’s note: additional description in the 8.1 subclauses related to different assumptions such the protocol used (MAP or Diameter) over the C interface may be added.    
The SMPP interworking use case is also presented as largely used between deployed PLMNs for SMS.
. 
8.1.2
Diameter based Sending HPLMN and MAP based receiving HPLMN
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Figure 8.1.2-1: Diameter based Sending HPLMN and MAP based receiving HPLMN interworking.
Editor’s note: to assess if these figures can be kept with this format without use of Visio.
Central SMS entities and HSS/HLR in the Diameter based HPLMN of the LTE sender have dual stacks (Diameter and MAP) to interface with other PLMNs.

For the case of an inbound LTE roamer visiting a Diameter based PLMN and belonging to a MAP Based HPMLN, there are two IWFs in the Visited network to translate Diameter D and E interfaces into the corresponding D and E Map interfaces.
The introduction of the IWFs does not modify the Stage 2 call flows described in 3GPP TS 23.040 [xx], The IWF is only translating messages from a protocol to another.

Hereafter some examples build upon the call flows figures from 3GPP TS 23.040[xx] clause 10.
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Figure 8.1.2-2; Successful MT short message transfer without SMS Router.
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Figure 8.1.2-2; The alert procedure when the MS becomes reachable

8.1.3
Diameter based Sending HPLMN and receiving HPLMN
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Figure .1.3-1: Diameter based Sending HPLMN and receiving HPLMN.
SMS Router and HSS/HLR in the Diameter based HPLMN of the LTE sender have dual stacks (Diameter and Map) to interface with visited MAP based PLMNs.

The SMS router, in addition to its SMS functionalities defined in 3GPP TS, 23.040 [xx] acts as an IWF between Diameter  E and MAP E interfaces in the Diameter based HPLMN of the LTE receiver. No other IWFs are identified in this interworking use case.
8.1.4
MAP based Sending HPLMN and Diameter based receiving HPLMN
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Figure 8.1.4-1: MAP based Sending HPLMN and Diameter based receiving HPLMN interworking.
Central SMS entities and SMS Router in the Diameter based HPLMN of the LTE receiver have dual stacks (Diameter and MAP) to interface with other PLMNs.
Regarding to the C interface, the HSS acts as an IWF when relaying the Send Routing Info for SM received over MAP to the SMS Router over Diameter. The SMS Router has to generate a MAP answer towards the SMS-GMSC when receiving the SRI for SM request received over Diameter from HSS.

Editor’s note: this handling of the SRI for SM procedure in MAP and Diameter over the C interface requires further investigation.

The SMS router, in addition to its SMS functionalities  defined in 3GPP TS, 23.040 [xx] acts as an IWF between MAP E and Diameter E interfaces in the Diameter based HPLMN of the LTE receiver. If this SMS Router is not used for transiting, an IWF for the E interface is needed in the visited Diameter based PLMN of the LTE receiver.
For the case of an inbound LTE roamer visiting a Diameter based PLMN and belonging to a MAP based HPMLN, there are two IWFs in the Visited network to translate Diameter D and E interfaces into  the corresponding MAP D and E interfaces.
The introduction of the IWFs does not modify the Stage 2 call flows as described in 3GPP TS 23.040 [xx], The IWF is only translating messages from a protocol to another.

Hereafter some examples build upon the call flows figures from 3GPP TS 23.040[xx] clause 10.
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Figure 8.1.4-2; Successful MT short message transfer with SMS Router. 
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Figure 8.1.4-3; Successful MO short message transfer.
8.1.5
Interworking with SMPP protocol
Although SMPP protocol use for SMS interworking between PLMNs is outside 3GPP scope, it is here presented in this Technical Report to analyse the possible impacts of the introduction of Diameter based PLMNSs when interworking is using SMPP protocol.
The hereafter figure gives a high level view of the architecture when PLMNs use the SMPP protocol for SMS interworking.  It indicates the possible protocols SMPP or MAP that may be used on the various interfaces and it introduces the possible use of Diameter over C and E interfaces.
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Figure 8.1.5-1: Interworking with the SMPP protocol.
Hubs functional entities may, according to the use cases, behave as a virtual HLR/HSS and/or MSC-VLR and/or SMS-GSMC.
A Diameter based PLMN may use the Diameter C and E interfaces if supported  by Hubs, otherwise such a PLMN can  use MAP or SMPP for interworking.
The use of MAP or Diameter for interworking may be suppressed when the SMS-SC of a PLMN directly supports SMPP.
It is not foreseen specific points due to the introduction of Diameter.

Editor’s note: It is to be further investigated if the introduction of Diameter raises specific points in this interworking use case.
8.1.6 
Conclusions on interworking use cases 

Through the presentation of the different use cases of interworking of Diameter based PLMNs with other PLMNs, the following conclusions are drawn:
· -
if SMS Central functions (SMS-IWMSC, SMS-GMSC SMS Router) and HSS /HLR still support MAP interfaces besides the Diameter ones, the interconnection with other MAP based PLMNs networks is ensured without requiring specific IWFs.
-
IWFs should be introduced for the Diameter D and E interfaces of the Diameter based MSC-VLR for inbound LTE roamers belonging to a MAP based PLMN supporting the SMS over SGs architecture. The description of the mapping between Diameter and MAP protocols in subclause 8.2 will be limited to these IWFs cases.
-
The introduction of a SMS Router in the Diameter based HPLMNs is recommended for MT SMs as, in addition to it SMS functionalities, it behaves as an IWF for some use cases.
Editor’s note: Presented conclusions have to be reassessed and confirmed; other conclusions may be added. 

* * * End of Changes * * * *





























































































































































