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1. Introduction & Discussion
At the last meeting, the draft TR for Interworking Function between MAP based and Diameter based interfaces has been determined. This paper describes the mapping of registration procedure between the MME and the HSS based on the scenarios as described in TR section 4.2 and section 4.3.
In TS 23.401v800, Attatch procedure flow, i.e. E-UTRAN Initial Attach, is decribed as below.
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In step 7, a new MME sends Update Location message to the HSS using S6a interface, and receives Update Location Ack from the HSS after it handles the subscriber data downloading by the HSS in step 10. But this interaction in a session may be based on the MAP protocol, since Diameter proctocol does not support multiple interactive transactions in a session, i.e. a client can not handle a request from a server when it waits for a response for the previous request from the server.
Diameter proctocol is perferred to be adopted in CT4 for S6a interface, and IWF is introduced to resovle the mapping between the MME based on Diameter protocol and the HSS based on MAP protocol. However it is for further study that how to negotiate the capabilities between the MME based on the Diameter protocol and the HSS based on the MAP protocol since the Diameter state machine can not support multiple request message interaction.
2. Conclusion
It is proposed to update TR 29.805 v0.1.0 section 5 as below.
***Proposed Modification***
5
The Mapping of the Procedures
5.1
The Procedure Mapping for Scenario One
<This section is to describe mapping of the procedures on functionality level>
5.2
The Procedure Mapping for Scenario Two

<This section is to describe mapping of the procedures on functionality level>
5.2.x    Attach or Tracking Area Update Procedures


A UE/user needs to register with the network to receive services that require registration. This registration is described as Network Attachment. The Tracking Area Update procedure takes place when a UE that is registered with an MME and/or a 3G-SGSN selects an E-UTRAN cell or MME and Serving GW change. When the MME receivies attach request or TAU request, it should perform registration to HSS. This section describes registration procedure based on senarios that the user’s HSS with supporting MAP protocol as described in section 4.2.
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Figure 5.2.x-1: Attach or Tracking Area Update Procedure interworking via one IWF between MME and HSS with supporting MAP protocol
1. 
When the MME receives an attach request or a TAU request, if the UE identifies itself with GUTI and the MME has changed since detach, the new MME requests the IMSI from the old MME which derives from old GUTI. If the S-TMSI and old TAI identifies an SGSN, the message shall be sent to the old SGSN. If the UE is unknown in both the old MME/SGSN and new MME, the new MME sends an Identity Request to the UE to request the IMSI. If no UE context for the UE exists anywhere in the network, authentication is mandatory. 
   All these steps are skipped in order to emphasize the procedure description between the MME and the HSS, and all the procedures of bearer contexts related are also skipped.
2. 
If the MME has changed since the last detach, or if it is an Initial Attach, it sends an Update Location (MME Identity, IMSI, ME Identity) to the IWF.
3. 
The IWF performs the protocol conversion which translating the message based on Diameter protocol into the message based on MAP protocol. Then the IWF sends an MAP-UpdateGprsLocation (MME Identity, IMSI, ME Identity) which has been translated to the HSS.
4.
The HSS sends MAP-CancelLocation Request (IMSI, Cancellation Type) to the old MME with Cancellation Type set to Update Procedure via one IWF if the UE has been registered in the previous MME. The IWF performs the the mapping of the procedure, that is translating the message based on MAP protocol into the message based on Diameter protocol. Then the IWF forwards the translated Cancel Location (IMSI, Cancellation Type) to the old MME. The old MME acknowledges with Cancel Location Answer and removes the MM and bearer contexts.
   If the UE has been registered in the SGSN, the HSS shall sends MAP-CancelLocation (IMSI, Cancellation Type) to the old SGSN directly not via the IWF. In this case, here is skipped since the Gr interface between the HSS and the SGSN based on the MAP protocol.
5. 
The HSS sends MAP-InsertSubscriberData (IMSI, Subscription Data) message to the new MME via one IWF. The Subscription Data contains the list of all APNs that the UE is permitted to access, an indication about which of those APNs is the Default APN, and the 'EPS subscribed QoS profile' for each permitted APN. The IWF performs the protocol conversion and translates the message based on the MAP protocol into the message based on the Diameter protocol. Then the IWF forwards the translated Insert Subscriber Data Request (IMSI, Subscription Data) message based on the Diameter protocol to the new MME.
   The new MME validates the UE's presence in the (new) TA. If due to regional subscription restrictions or access restrictions the UE is not allowed to attach in the TA, the new MME rejects the Attach Request with an appropriate cause, and may return an Insert Subscriber Data Answer message to the IWF. If subscription checking fails for other reasons, the new MME rejects the Attach Request with an appropriate cause and returns an Insert Subscriber Data Answer message to the HSS including an error cause. If all checks are successful then the new MME constructs a context for the UE and returns an Insert Subscriber Data Answer message to the IWF. The Default APN shall be used for the remainder of this procedure.
The IWF translates the Insert Subscriber Data Answer message into the MAP- InsertSubscriberData Ack message and forwards it to the HSS.
Editor’s notes: It is FFS whether the Diameter based Protocol supports multiple request messages interactive transactions in a session, i.e. a client receives a request message from a server when it waits for a response message for the previous request message from the server.
6. 
The HSS acknowledges the MAP-UpdateGprsLocation message by sending a MAP-UpdateGprsLocation Ack to the HSS via the IWF.
7. 
The IWF peforms the protocol conversion and sends the translated Update Location Answer (IMSI, Subscription Data) to the new MME. If the Update Location is rejected by the HSS, the new MME rejects the Attach Request from the UE with an appropriate cause.
5.3
The Procedure Mapping for Scenario Three

<This section is to describe mapping of the procedures on functionality level>
5.3.x    Attach or Tracking Area Update Procedures
This section describes registration procedure based on the senario that the user’s HSS with supporting Diameter protocol as described in section 4.3.
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Figure 5.3.x-1: Attach or Tracking Area Update Procedure interworking via two IWFs between MME and HSS with supporting Diameter protocol
1. 
When the MME receives an attach request or a TAU request, if the UE identifies itself with GUTI and the MME has changed since detach, the new MME requests the IMSI from the old MME which derives from old GUTI. If the S-TMSI and old TAI identifies an SGSN, the message shall be sent to the old SGSN. If the UE is unknown in both the old MME/SGSN and new MME, the new MME sends an Identity Request to the UE to request the IMSI. If no UE context for the UE exists anywhere in the network, authentication is mandatory. 

   All these steps are skipped in order to emphasize the procedure description between the MME and the HSS, and all the procedures of bearer contexts related are also skipped.

2. 
If the MME has changed since the last detach, or if it is an Initial Attach, it sends an Update Location (MME Identity, IMSI, ME Identity) to the IWF-1.

3. 
The IWF-1 performs the protocol conversion which translating the message based on Diameter protocol into the message based on MAP protocol. Then the IWF-1 sends an MAP-UpdateGprsLocation (MME Identity, IMSI, ME Identity) which has been translated to the next IWF-2.
4. 
The IWF-2 performs the protocol conversion which translating the message based on MAP protocol into the message based on Diameter protocol. Then the IWF-2 sends an Update Location Request (MME Identity, IMSI, ME Identity) which has been translated to the HSS.
5.
The HSS sends Cancel Location Request (IMSI, Cancellation Type) to the old MME with Cancellation Type set to Update Procedure via two IWFs that is IWF-1 and IWF-2. The IWF-2 and IWF-1 perform the the mapping of the procedure respectively. Then the IWF-1 forwards the translated Cancel Location Request (IMSI, Cancellation Type) to the old MME. The old MME acknowledges with Cancel Location Answer and removes the MM and bearer contexts.
6. 
The HSS sends Insert Subscriber Data Request (IMSI, Subscription Data) message to the new MME via two IWFs that is IWF-1and IWF-2. The Subscription Data contains the list of all APNs that the UE is permitted to access, an indication about which of those APNs is the Default APN, and the 'EPS subscribed QoS profile' for each permitted APN. The IWF-2 and the IWF-1 perform the protocol conversion respectively. Then the IWF-1 forwards the translated Insert Subscriber Data Request (IMSI, Subscription Data) message based on the Diameter protocol to the new MME.
   The new MME validates the UE's presence in the (new) TA. If due to regional subscription restrictions or access restrictions the UE is not allowed to attach in the TA, the new MME rejects the Attach Request with an appropriate cause, and may return an Insert Subscriber Data Answer message to the HSS via these two IWFs. If subscription checking fails for other reasons, the new MME rejects the Attach Request with an appropriate cause and returns an Insert Subscriber Data Answer message to the HSS via these two IWFs including an error cause. If all checks are successful then the new MME constructs a context for the UE and returns an Insert Subscriber Data Answer message to the HSS via these two IWFs. The Default APN shall be used for the remainder of this procedure.
The IWF-1 and the IWF-2 perform the protocol conversion respectively. Then the IWF-2 forwards the translatesd Insert Subscriber Data Answer message to the HSS.

Editor’s notes: It is FFS whether the Diameter based Protocol supports multiple request messages interactive transactions in a session, i.e. a client receives a request message from a server when it waits for a response message for the previous request message from the server.
7. 
The HSS acknowledges the Update Location Request message by sending an Update Location Answer to the HSS via these two IWFs.
8. 
The IWF-2 performs the protocol conversion and forwards the translated MAP-UpdateGprsLocation message to the IWF-1.
9. 
The IWF-1 peforms the protocol conversion and forwards the translated Update Location Answer (IMSI, Subscription Data) to the new MME. If the Update Location is rejected by the HSS, the new MME rejects the Attach Request from the UE with an appropriate cause.
***End of Modification***
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