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* * * First Change * * * *

1
Scope

The present document is to specify the InterWorking Functions (IWF) 
· between MAP-based Gr, Gf interfaces and Diameter-based S6a, S6d, S13, S13a interfaces;
· between the S6a interface with SMS subscription data on the MME side and the S6a interface without SMS subscription data plus the MAP-based  D interface for SMS subscription on the HSS side.
The InterWorking Function between the S6a interface with SMS subscription data and the S6a interface without SMS subscription data plus the MAP-based  D interface for SMS subscription (S6a/S6a+D) is described in Annex A.
For each IWF scenario, the present document will specify the mapping of related procedures and the corresponding parameter handling.
The present document will also specify the related mechanisms for the IWF, e.g. message routing, user data handling. The other mechanism, such as security, will also be described in this document as a part of the whole solution.
If there is no specific indication, the SGSN in the specification refers to a S4-SGSN which supports S4 interface.
* * * Next 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".
[2]
3GPP TS 33.401: "3GPP System Architecture Evolution: Security Architecture".
[xx]
3GPP TS 23.272: "Circuit Switched (CS) fallback in Evolved Packet System (EPS); Stage 2".
* * * Next Change * * * *

A.Z
IWF related to the S6a/S6a+D interface between MME and  HSS
A.Z.1
Introduction
3GPP TS 23.272 [2] has specified the "SMS in MME" architecture option, where an IWF, named S6a/S6a+D IWF,  between the S6a interface with SMS subscription data on the MME side and the S6a interface without SMS subscription data plus the MAP-based  D interface for SMS subscription on the MME side is defined.  This S6a/S6a+D IWF is described in the following subclauses. 
A.Z.2
Interworking scenario

This interworking scenario is illustrated in the figure A.Z.2.1-1 where an IWF is placed between a MME supporting a Diameter based S6a interface with the SMS in MME feature and a HSS supporting a S6a interface without the SMS feature and a MAP D interface where the IWF emulates a VLR  limited to the support of SMS teleservice.
This IWF scenario, according to 3GPP TS 23.272 [xx], may be used for roaming cases between the HSS in the home PLMN and the MME in the visited network.
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Figure A.Z.2.1-1 S6c - C for SMS interworking scenario with one IWF
The HSS over the S6a interface will not be aware there is an IWF  between the MME and the HSS. THe IWF will not position the SMS in MME feature bit in the commands it will issue towards the HSS.

 The IWF shall be configured as a MSC-VLR in the  HSS over the D interface. Only the SMS teleservice will be available on the D interface.    
A.Z.3
General considerations

A.Z.3.1
Procedures covered

The MAP procedures on the D interface to be supported by the IWF are:
-
the procedures involved in the support of SMS teleservice:  

MAP-UPDATE-LOCATION 

MAP-CANCEL-LOCATION

MAP-INSERT-SUBSCRIBER-DATA

MAP-DELETE-SUBSCRIBER-DATA
MAP-READY-FOR-SM
-
the procedures not linked to the SMS teleservice as such  
MAP-PURGE

MAP-RESET: 
MAP-RESTORE-DATA: this Procedure is part of restoration procedure after an IWF restart or a HSS reset 

MAP-PROVIDE-SUBSCRIBER-INFO: This procedure may be used by the HSS, but is not related to SMS service. 
MAP-ACTIVATE/DEACTIVATE-TRACE-MODE : This procedure may be used by the HSS, but not related to the SMS service
Editor’s Note: to investigate if the support by the IWF of some of the MAP procedures which are not related to SMS can be avoided. Only the Purge and the Reset procedures are described in Annex A.Z 
Other MAP procedures of the D interface between a VLR and the HSS shall not be supported by the IWF.

Editor’s Note: to investigate if HSS/HLR configuration can avoid the HSS to attempt to use them, and what should be the reaction of the IWF. 

The following S6a procedures defined in 3GPP TS 29.272 [yy] shall be supported by the IWF which may couple them with MAP Procedures on the D interface:   
Update Location

Cancel Location

Purge UE

Insert Subscriber Data

Delete Subscriber Data

Authentication Information Retrieval

Reset

Notification
The Authentication Information Retrieval procedure can be simply relayed by the IWF as having no interaction with a  MAP procedure on the D interface. 
 Editor’s Note: to confirm the above statement  
A.Z.4
The mapping of procedures
A.Z.4.1
Common aspects

In the S6a, ULR,  NOR commands requests and IDA, DSA answers received from MME with  the SMS in MME feature bit set , the IWF shall remove it in the corresponding command transferred to the HSS
In the S6a commands IDR, DSR that the IWF transfers to the MME, the IWF shall set the SMS in MME feature bit if it was set in the previous ULR received from MME.
In the S6a commands ULA, NOA that the IWF transfers to the MME, the IWF shall set the SMS in MME feature bit if it was set in the associated ULR or NOR request 
NOTE:
The IWF will handle all the traffic between the HSS and the MME even when not related to SMS in MME, so the MME may send commands without the SMS in MME feature bit set (eg for a registration from a UE doing an EPS attach) 
Editor’s Note: decision to be taken about the support of different MAP versions by the IWF. It should be considered that the HSS supports only a version V3   
A.Z.4.2
Update Location
The mapping of the Update Location procedure is shown in figure A.Z.4.2-1:
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Figure A.Z.4.2-1: Mapping of the Update Location procedure
Editor’s Note: to review drawing characteristics 
1.
The IWF receives a ULR from the MME with the SMS in MME feature bit set and a request to be registered for MT-SMS
2.
The IWF stores the SMS related information (Requested type, SMS only indication, MME number for MT-SMS),  sends the ULR to the HSS without setting the SMS in MME feature bit and with no information related to SMS.
3.
The HSS answers with a ULA. 
4.
If the ULA is successful and the received  Network Access Mode (NAM) is PS +CS, the IWF sends a MAP updateLocation to the HSS with the MME Number for MT SMS. Otherwise the IWF skips to the step 8
5.
The HSS sends a MAP insertSubscriberData with the CS subscription data of the user.

6. 
Among the CS teleservice sent by the HSS, the IWF will only support the SMS teleservice and gives the indication the other teleservices are not supported to the HSS in the insertSubscriberDataAck    
7
The HSS sends a MAP updateLocationAck
8.
If the ULA received in step 4 is successful and the received Network Access Mode (NAM) is PS, the IWF sends the received ULA with the SMS in MME feature bit set and the indication that MME is not registered for SMS.
NOTE: The use of  SMS in MME is not possible in this IWF case when the user has no CS subscription for the SMS  

If the IWF has received 
an insertSubscriberData CS with subscription data in step 5 and an updateLocationAck in step 7, the IWF analyses the Requested type : 
-
If  the Requested type is “SMS in MME required”, the IWF shall indicate in the ULR that the MME is registered for SMS and include the SMS subscription data..

-
If  the Requested type is “SMS in MME no preference” with a “SMS only indication” , the IWF shall indicate in the ULR that the MME is registered for SMS and include the SMS subscription data..

-
If  the Requested type is “SMS in MME no preference” without a “SMS only indication” and the CS subscription data received in step 5 only contains the SMS teleservice, the IWF shall indicate in the ULR that the MME is registered for SMS and include the SMS subscription data..

-
Otherwise the IWF shall indicate in the ULR that the MME is not registered for SMS. 
NOTE: 
the above case includes the case where the Requested type is “SMS in MME not preferred” or the case where the CS subscription data contain CS teleservices other than the SMS teleservice. .
If the ULA received in step 4 is unsuccessful, the IWF sends the ULA received in step 3 unchanged.
If in step 6 the IWF receives an updateLocation answer with a MAP error, the IWF sends the ULA received in step 3 unchanged with the indication that MME is not registered for SMS. 
A.Z.4.3
Cancel Location
A.Z.4.3.1
Cancel Location over S6a

The mapping of the Cancel Location over S6a procedure is shown in figure A.Z.4.3.1-1:
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Figure A.Z.4.3.1-1: Mapping of the Cancel Location over S6a procedure
1. The IWF receives a CLR from the HSS
2. The IWF send the CLR unchanged to the MME
3. The IWF, if it has been registered  by the HSS over the MAP D interface shall send a MAP purgeMS message to the HSS 
4. the IWF receives a purgeMSAck  from the HSS
5. the IWF receives a CLA from the MME 

6. the IWF sends the CLA unchanged to the MME

7. The steps 3/4 and the step 5 may occur in parallel.
A.Z.4.3.2
Cancel Location over MAP D

The mapping of the Cancel Location over MAP D procedure is shown in figure A.Z.4.3.2-1:
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Figure A.Z.4.3.2-1: Mapping of the Cancel Location over MAP D procedure
1.
The IWF receives a CancelLocation from the HSS
 2.
The IWF sends an IDA or an IDR CLR to the MME or SGSN or combined MME/SGSN with the indication to remove the MME registration for SMS.
Editor’s Note: the choice between the use of IDR or CLR to remove the MME registration for SMS will be the one specified in TS 29.272
3.
The IWF receives CLA.

4.
The IWF sends a CancelLocation Ack to the HSS.
A.Z.4.4
Purge 
The mapping of the Purge procedure is shown in figure A.Z.4.4-1:
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Figure A.Z.4.4-1: Mapping of the Purge procedure
1.
The IWF receives a PUR message from the MME. 

2.
The IWF sends the PUR message unchanged to the HSS .

3.
The IWF receives PUA from the HSS.
4.
The IWF, if it has been registered  by the HSS over the MAP D interface, sends a MAP  purgeMS message to the HSS
5.
The IWF receives a MAP purgeMSAck message  from the HSS
6.
The IWF sends PUA to the MME.
The steps 2/3 and 4/5 may occur in parallel
A.Z.4.5
Insert Subscriber Data
A.Z.4.5.1
Insert Subscriber Data over S6a
If the IWF receives an IDR from the HSS, the IWF sends  the IDR unchanged apart the possible setting of the SMS in MME feature bit as  described in subclause A.Z.4.1 
A.Z.4.5.2
Insert Subscriber Data over MAP D

The mapping of the Insert Subscriber Data over MAP D procedure is shown in figure A.Z.4.5.2-1:
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Figure A.Z.4.4-1: Mapping of the Insert Subscriber Data over MAP D procedure
1.
The IWF receives a (stand alone) MAP InsertSubscriberData message from the HSS. 

2.
If the MAP InsertSubscriberData does not contain any data related to SMS, the IWF ignores the received data data and skips to the step 4 
If  the MAP InsertSubscriberData contains data related to SMS, the IWF maps them into an IDR towards the MME and  ignores the other received data data .
3.
The IWF receives IDA from the MME.

4.
The IWF sends InsertSubscriberData Ack to the HSS.

5.
Steps 1 to 4 may be repeated several times for InsertSubscriberData. The repetition may be in burst mode or in acknowledge mode.
6.
The HSS closes the MAP dialogue.
A.Z.4.6
Delete Subscriber Data 
Editor’s Note; to be completed.

A.Z.4.7
Reset 
The mapping of the Reset procedure is shown in figure A.Z.4.7-1:
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Figure A.Z.4.7-1: Mapping of the Reset over S6a procedure
When there is a reset from HSS, the reset shall occur on both the S6a interface and the MAP D interface.    

Editor’s Note: cases where a reset occurs only on one of the S6a or D interfaces is to be investigated if they can occur and if yes to investigate the impacts on the IWF behaviour. 
1a.
The IWF receives a RSR from the HSS, the IWF stores that 
1.b The IWF receives a  MAP Reset from the HSS.
2.
The IWF sends a RSR unchanged   to the MME 
3.
The IWF receives a RSA from the MME 

4.
The IWF sends the RSA unchanged to the MME

A.Z.4.8
Notification
The mapping of the Notification procedure is shown in figure A.Z.4.8-1:
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Figure A.Z.4.8-1: Mapping of the Notification Procedure

1.
The IWF receives a NOR message from the MME. 

2.
If the NOR message contains notifications other than the Ready for SM from MME notification, the IWF sends a NOR message with the Ready for SM flag cleared, the Alert Reason information element removed  and unchanged for the other notifications to the HSS.  
3.
The IWF receives a NOA if a NOR was sent in step2.

4.
If the Ready for SM from MME flag is set in the NOR received in step 1, the IWF sends a MAP ReadyForSM message to the HSS 
5.
The IWF receives a MAP ReadyForSM Ack message, if a MAP ReadyForSM message was sent in step 4.
6.
If the NOR and/or the MAP ReadyForSM Ack messages received from the HSS are successful, the IWF sends a successful NOA to the MME
Editor’s Note: a particular case is when one of the NOA or ReadyForSM answer from the HSS is successful and the other unsuccessful and should be investigated. Nevertheless the main error case in 29.272 or in 29.002 is an error answer with User Unknown.    
Editor’s Note:  to investigate the adding of some other procedures to be supported by the IWF (cf A.Z.3.1 subclause)
A.Z.5
The mapping of parameters
Editor’s Note: to be completed 
* * * End of Changes * * * *
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