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Abstract of the contribution: This paper describes the use case where UE location information is needed even when the INVITE message is not forwarded to the UE in MT call, and proposes the information flow based on HSS interrogation mechanism.
1. Discussion
Based on IMS service setting, IMS may decide not to forward the mobile terminating voice call to the UE but to perform service specific call handling, e.g. call forwarding unconditional (CFU). In this case, INVITE is not forwarded to the UE but still the UE location information shall be provided to IMS for charging purpose. In the current CS specification, this is achieved by the HLR interrogates the MSC upon request from the GMSC (see TS32.250, TS29.002)
Therefore, a mechanism that can enable the IMS to obtain the UE location information without forwarding INVITE message to the UE is required. For IMS, similar approach as existing CS can be taken where HSS requests the MME and SGSN to retrieve the UE location information upon request from the IMS. 

However, if ISR is active, HSS cannot know whether UE is currently in the UTRAN or E-UTRAN, so that it is not possible for CDR to record correct location information, e.g. current TAI, RAI or Cell ID. To resolve this problem, MME and SGSN would need to page the UE and forces it to connect to the network in order to report current service RAT and Cell information to the HSS. 
This paper proposes UE location information retrieval based on HSS interrogation mechanism considering the ISR active cases.
2. Proposal
It is propose to agree on the following change.
******************* Start of the 1st Change *********************
6.1.X
Cell ID provision for MT call based on HSS interrogation
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4a. Paging procedure
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5a. UE location information provision

5b. UE location information provision

6. UE location information Answer

7. IMS procedure based on service logic in IMS

(e.g. sending INVITE to UE, call forwarding)


Figure 6.1-X Information flow for Cell ID provision based on HSS interrogation
NOTE:
In this flow, it is intended to reuse existing procedures/messages and specify new indications in existing messages and its related actions at receiving nodes.
1.
S-CSCF receives the INVITE message and may interact with the AS according to the service logic applied as specified in TS23.228.
2.
S-CSCF/AS sends the UE location information request message to the HSS over Cx/Sh IF.
3-5.HSS interrogates the UE location information to the serving nodes and indicates whether active UE location information, e.g. current serving Cell, is needed. If active UE location information is requested and the serving node is ISR active, it pages the UE and reports the HSS with the active UE location information. Otherwise the serving node does not page the UE and reply with the last known UE location information together with last UE access time.
6.
Upon receiving UE location information from serving nodes, HSS determines information to be forwarded to the S-CSCF/AS. HSS does not wait for further reply from serving nodes if it has received the reply from one of serving nodes and it indicates UE has successfully connected (or already connected) to the network.
7.
S-CSCF/AS utilizes the received location information and performs further IMS procedures based on applied service logics at S-CSCF/AS, e.g. normal terminating call handing, call forwarding, etc.
NOTE:
HSS interrogation flow illustrated from step3 to step5 can be used for T-ADS purpose simultaneously.
******************* End of the Changes *********************
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