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1. Introduction
When Diameter is used between the HSS and Central SMS functiosn This paper addresses different ways to handle the different MAP procedures implied by the Send Routing Info initiated by a SMS-GMSC when a SMS Router is involved. 
2. The SEND ROUTING INFO SM plus MAP INFORM SC  SM case 

2.1 Existing use with MAP
When a SMS Router is used, there is a particular behavior with MAP procedures, where the MAP_SRI_SM message coming from SMS-GMSC is sent to HLR that relays it  to the SMS Router which generates the MAP_SRI_SM_ACK to the  SMS-GMSC, which we will  hereafter name the “triangle” case..   

After having reminded the MAP case, we will then analyze the possible ways to proceed when introducing Diameter.
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Extracts from TS 29.002

The hereafter diagram shows the MAP_SRI_SM sent by SMS-GMSC to HLR that relays it to the SMS Router.
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Figure 23.3/2a Mobile terminated short message procedure with SMS Router
1)
Short Message (3GPP TS 23.040 [26])
2) & 3)
MAP_SEND_ROUTING_INFO_FOR_SM
NOTE:
The HLR relays the message MAP_SEND_ROUTING_INFO_FOR_SM received from the SMS-GMSC to the SMS Router on SCCP level. How this is done is implementation specific.
4)
MAP_SEND_ROUTING_INFO_FOR_SM
5)
MAP_SEND_ROUTING_INFO_FOR_SM_ACK and conditionally MAP_INFORM_SERVICE_CENTRE
6)
MAP_SEND_ROUTING_INFO_FOR_SM_ACK and conditionally MAP_INFORM_SERVICE_CENTRE
7)
Conditionally: Inform Service Centre (3GPP TS 23.040 [26])

8)
MAP_MT_FORWARD_SHORT_MESSAGE

NOTE:
In this example the SMS-GMSC decides to attempt delivery via MSC. Therefore the SCCP called party SSN shall be set to SSN for MSC

9) MAP_MT_FORWARD_SHORT_MESSAGE

10) MAP_MT_FORWARD_SHORT_MESSAGE_ERROR

NOTE:
In this example delivery via the MSC is unsuccessful e.g. due to IMSI detached

11) MAP_MT_FORWARD_SHORT_MESSAGE_ERROR

12) MAP_MT_FORWARD_SHORT_MESSAGE

NOTE:
In this example the SMS-GMSC decides to retry delivery via the SGSN. Therefore the SCCP called party SSN shall be set to the SSN for SGSN.

13) MAP_MT_FORWARD_SHORT_MESSAGE

14) MAP_MT_FORWARD_SHORT_MESSAGE_ACK

NOTE:
In this example delivery via SGSN is successful

15)
MAP_MT_FORWARD_SHORT_MESSAGE_ACK

16)
Conditionally: MAP_REPORT_SM_DELIVERY_STATUS

NOTE:
In this example unsuccessful delivery via MSC and successful delivery via SGSN is report ted

17)
MAP_REPORT_SM_DELIVERY_STATUS_Ack

18)
Short Message Acknowledgement (3GPP TS 23.040 [26]).

It should be noted that the whole SRI part before delivering the SM to the serving node is not a simple way to proceed as it involves:
- a MAP_SRI_ SM from SMS-GMSC relayed by HLR to SMS router that will later generate the MAP_SRI_ SM_ACK.

- 

- a second  MAP_SRI_ SM from SMS router to HLR to get the serving node.

- a possible parallel  MAP_INFORM_ SC that is a  non-confirmed service (so without answer) but also transiting via the SMS router

When addressing Diameter optimised solution, it will be analysed if more simple ways may be defined  
2.2 Diameter solution with one to one mapping.

2.2.1) SRI-for-SM

In this solution, the principle is that MAP messages are translated in equivalent Diameter messages. 
a) If the HSS has no action on the handling of the SRI for SM, the  Diameter SRI SM Request may be directly forwarded from SMS-GMSC to a SMS Router via relevant Dimater agents, that will generate the Diameter SRI SM answer towards the SMS-GMSC .   
In this case Figure 2.2.2-1 is replaced by to figure 2.2.2-2. The triangle aspect disappears? 
. The issue is that the HSS may have some action on the  SRI for SM Request, so requiring it to be on the path, eg by acting . 
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Figure 2.2.2-1                                                                 Figure 2.2.2-2
The issue is that the HSS may have some action on the SRI for SM Request, so requiring it to be on the path, e.g. by acting as a proxy, so it implies the answer to go though the HSS as illustrated in Figure 2.2.2-3. 
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                          Figure 2.2.2-3           
This solution is relevant, it adds an additional hop
2.2.2) second SRI and Inform-SC impacts
The second SRI initiated by SMS Router SMS router to HSS will also use a Diameter SRI-for-SM request/answer (here no triangle aspects). 

In parallel there will be a Diameter Inform-SC Request (equivalent to the MAP_INFORM_SC) sent by HSS to SMS router, that will forward it to SMS-GMSC.

The fact to use Diameter that relies on a request with its associated answer, will imply to introduce an answer, which is not needed in MAP. 

When we analyse the complete process linked to Send Routing Info, it will implies 10 Diameter messages instead of 7 with MAP. So it justifies to analyse a more optimised Diamter solution (cf 2.3). 
2.2.3) Hybrid case

As indicated in the interworking analysis cases (C4-120758), a PLMN supporting SMS in MME will continue (apart when SMPP is used) to support MAP interfaces for the interconnection with other MAP Based PLMNs.

It generates the following hybrid case where a SMS Router is handling MAP with HSS SMS-GMSC and the other handling Diameter, both handling Diameter towards the MME.
For the second SRI between SMS router an the HSS/HLR and for the Inform SC, the same approach can be applied where MAP is used, when the first SRI is MAP, and Diameter is used when the first SRI is Diameter. 
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                                                                            Figure 2.2.3-1          
It may be questioned if the two SMS Routers can be merged into one supporting both interworking so according to hereafter Figure 2.2.3-2.          
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                         Figure 2.2.3-2          
This solution creates double protocol interfaces between HSS and SMS Router, applying also for the second SRI between SMS router an the HSS/HLR and for the Inform SC. It justifies investigating a more optimized solution where only Diameter would be used (cf 2.3.3) between HSS and SMS Router. 

2.3 optimised Diameter solution
2.3.1) Between SMS in MME PLMNs using Diameter, a protocol optimisation may be brought to reduce the number of exchanged messages compared to the MAP case and even if possible to remove the triangle aspect. The fact to introduce Diameter removes the MAP constraints due to maintain a backward MAP compatibility   
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                          Figure 2.3.1-1  
This optimisation will rely on figure 2.3.1-2 that is the same as figure 2.2.2-3, but where the Diameter shown commands conveying the SRI SM will also group the second SRI and the Inform SC   
We may effectively try to avoid the second SRI and the separate Inform SC, by extending the Diameter SRI SM request and answer between HSS and SMS Route. 

The Diameter SRI request will:
· Be triggered by the reception of the Diameter SRI-for-SM coming from the SMS-GMSC

· Convey the information elements received in the Diameter SRI-for-SM coming from the SMS-GMSC.
· Add the information elements corresponding to the ones of the second MAP SRI 
· Add the information elements of the INFORM SC (if useful)
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Figure 2.3.1-2

The SMS router will send an answer to this Diameter request to HSS, by giving additional information (its diameter address, a MT correlation Id) 

The HSS will then answer to the SMS GMSC Diameter SRI-for SM request by giving the necessary info.
This way to proceed minimize the number of messages: 4 Diameter messages instead of the 7 MAP messages   
2.3.2) Another step is to try to optimise the hybrid case (cf 2.2.3), by having only Diameter between HSS and SMS Router.
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                          Figure 2.3.2-1  
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                                       Figure 2.3.2-2
In this case, the HSS/HLR when receiving the MAP_SRI_SM will generate a Diameter request (as in 2.3.1) in which, it will  include the MAP parameters received in  the MAP_SRI_SM, plus the identification of the MAP SRI, towards the SMS router, so that  the SMS Router can generate the associated SRI MAP ACK towards the SMS-GMSC.

The difference with 2.3.1 is that the SMS router continues to generate the MAP SRI_ACK and the INFORM_SC keeping the MAP “triangle”, so to have no impact on the SMS-GMSC belonging to another MAP based PLMN
2.3.4) This optimised Diameter solution covers all cases:

- Use of Diameter end to end between PLMNs supporting SMS in MME, or inside a PLMN supporting SMS in MME.

- Use of MAP unchanged towards PLMNs only supporting MAP.
- it impacts the description of the information flows, so it would require an update in TS 23.040 taking into account  this  protocol optimisation.  The functionalities and the information elements transferred remain the same. 
2.4  A simplified case with SMPP
The above analysis was aiming to cover the interworking cases where MAP or Diameter is used between a HSS belonging to a HPLMN supporting SMS in MME and GMSCs of other PLMNs (MAP or Diamater based).
But in practice, in the existing PMLNs, operators are quite often using SMPP to interconnect their SMS-SCs instead of using MAP between their HLRs and the remote SMS-GMSCs of other PLMNs. 

This use case strongly simplifies protocol handling as 

· the SMS-GMSC and the HSS/HLR belong to the same PLMN supporting SMS in MME.

· The SMS router is no more required as such as its function is ensured by SMS-GMSC. There is no  triangle  aspect.
· No more need to support  MAP C  to interact  with other PLMNs (as SMPP is used)
In this case, the SMS-GMSC issues a SRI-for-SM Diameter request towards the HSS , that in its answer will give

· the information elements requested by the SRI-for-SM

· plus the information elements  associated  to the INFORM-SC. 
 The Diameter command used here may be a subset of the one defined in 2.3.1
Proposals 
a) it is proposed to try to define an optimised Diameter solution with SMS Router as described in 2.3, less complex that the current MAP one.

a. if the principle of this solution is accepted, a more detailed validation including the information elements to be transferred is to be pursued

b. this solution may also support the hybrid case without requiring MAP between HSS/HLR and SMS router

b) it is proposed to define the solution when SMPP is used as a simple one and being a subset of the optimised solution. It answers the requirements of operators having no 2G/3G networks (eg CDMA operators), using SMPP and deploying a LTE network supporting SMS in MME.  
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