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Introduction

When a UE is in idle mode eDRX, it may not be reachable for a few minutes, which would lead MT location procedures to fail. This contribution addresses this problem and suggests a way to address it.

Discussion

Since the UE is not reachable while it is in Idle mode eDRX state the issue of how to successfully complete Mobile Terminated Location procedures exists. In order to solve that it is proposed that:
1) the GMLC indicates to the SGSN/MME it supports deferred location reporting for UEs in idle mode eDRX in the PROVIDE SUBSCRIBER LOCATION REQUEST message.

2)  When a MME/SGSN receives a PROVIDE SUBSCRIBER LOCATION REQUEST with indication of support of deferred location reporting for a UE using eDRX, and the UE is in Idle mode, it will immediately return a PROVIDE SUBSCRIBER LOCATION RESPONSE including a "UE transiently not reachable" indication, and including the UE's last known location. 
3) The MME/SGSN will then attempt to page the UE and when the UE enters connected mode and location of the UE is obtained, the MME/SGSN shall issue a SUBSCRIBER LOCATION REPORT to the GMLC with the current subscriber location (as if this was an EPC network induced Location Request, see TS 23.271 subclause 9.1.17; or TS 29.172 subclause 6.3.2).
Conclusion

It is proposed the following changes are included in TR 23.abc

=============== START of CHANGES =====================

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 22.101: "Service aspects; Service principles ".

[x]
3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)".

=============== Second CHANGE =====================

4.1
Open issues for Idle Mode DRX
4.1.x 
Open issue x: MT Location services support 

Since the UE is not reachable while it is in Idle mode eDRX state the issue of how to successfully complete Mobile Terminated Location procedures exists. Without a solution, the procedures will fail and cause unnecessary unsuccessful attempts by the GMLC to retry to retrieve the UE location from the MME/SGSN.

=============== Third Change =====================

5.a
Solutions to Idle Mode DRX Open Issue x

5.a.y
Solution a: Deferred location reporting
5.a.y.1
Description
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Figure 5.a.y.1-1

NOTE: For simplicity, the E-SMLC interactions between the MME and E-SMLC are not described in the figure (although existent as per subclauses 9.1.15 and 9.1.17 of TS 23.271[x]).

1) The GMLC indicates to the SGSN/MME it supports deferred location reporting for UEs transiently not reachable in the PROVIDE SUBSCRIBER LOCATION REQUEST message.

2) When a MME/SSGN receives a PROVIDE SUBSCRIBER LOCATION REQUEST for a UE using eDRX, and the UE is in Idle mode, it shall immediately return a PROVIDE SUBSCRIBER LOCATION RESPONSE including a "UE transiently not reachable" indication, and including the UE's last known location. 

2a)  The MME/SGSN attempts to page the UE 

2b)  The eNB/RNC waits for the next paging occurrence according to the UE eDRX cycle

2c)  The eNB/RNC pages the UE on its paging occurrence 

3) The UE enters Connected mode

4) When the UE location is obtained, the MME/SGSN shall issue a SUBSCRIBER LOCATION REPORT to the GMLC with the current subscriber location (as if this was an EPC network induced Location Request, see 3GPP TS 23.271 [x] subclause 9.1.17).

5) The GMLC returns a SUBSCRIBER LOCATION REPORT ACK back to the UE.
If the UE moves to another MME/SGSN prior to reporting the location to the GMLC, the old MME/SGSN sends a Subscriber Location Report to the GMLC with the indication that it cannot proceed with the request as a result of UE mobility. The GMLC may reiterate then its request towards the new MME/SGSN.

5.a.y.2
Impacts on existing nodes and functionality
GMLC: deferred Location reporting support

MME: deferred Location reporting support

5.a.y.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
================ END of CHANGES =====================
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