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Introduction
In the last RAN3 meeting some discussions on Location Reporting took place. A reply LS (R3-081582) on the necessity of Location Reporting procedure in S1 was drafted and sent to SA2 for information.
SA2 sent back a reply LS (S2-085119) on the necessity of Location Reporting procedure in S1 in SA2 Meeting #66, which was hold after RAN3 Meeting #60,

Location Reporting is demand based procedure used in order to locate the UE within eNB. Examples for this are to aid the law enforcement agencies, or for charging purposes, in particular for the cases when an eNB controls a large number of cells and/or some of the cells are a long distance from the eNB.
The other procedures mentioned in the RAN3 LS are used to constantly provide cell ID to support network based operator services plus providing finer granularity support to aid law enforcement agencies and charging.  Considering these use cases, SA2 think that it is necessary to send global cell ID whenever possible to keep the information in EPC up-to-date.

SA2 would also like to inform RAN3 that SA2 agreed that nothing needs to be deleted in TS23.401 regarding cell-id reporting mechanism at this point of time, due to the above mentioned reasons.
2
Disussion

2.1
Location Report requirements in TS23.401
In SA2 specification TS23.401(v8.2.0), Location Reporting in the granularity of Global Cell ID is required in some procedures:

(1) The Cell Global Identifier of the target eNB that the UE has attached to shall be transmitted to the MME and then be sent to the PDN GW and PCRF for PCC purpose, which is described in Step 2,13,14 and15 of Attach Procedure (Section 5.3.2.1) in TS23.401 v8.2.0.
(2) The Step 3 of TAU procedures in both Section 5.3.3.1 and 5.3.3.2 in TS23.401 v8.2.0 also describe the need of ECGI transmission to MME.

(3) The CGI of the target eNB that the UE has changed to should be transmitted to the MME in the Path Switch Request message.

The following is the step 1 description of section 5.5.1.1.3 in TS 23.401 v8.2.0:
The target eNodeB sends a Path Switch Request message to MME to inform that the UE has changed cell, including the Cell Global Identity of the target cell. The MME determines that the Serving GW is relocated and selects a new Serving GW according to clause 4.3.8.2 on "Serving GW Selection Function".
2.2

Disadvantages of Location Reporting Procedures
At present, a separate Location Reporting mechanism is introduced in S1 interface for the network to get the UE’s current location in the granularity of EUTRAN Cell Global ID. The reporting works after the LOCATION REPORTING CONTROL message or Location Report Request Type has been sent to the eNB. If only this mechanism could be utilized as ECGI location reporting of UE, some disadvantages appear:  
(1)
When UE attaching , if the MME wants to know the UE’s current location of cell, it has to send a LOCATION REPORTING CONTROL message to the eNB first and wait for LOCATION REPORT message from the eNB. When the UE enters ECM-IDLE state after attach, the Request Type parameter of UE set by LOCATION REPORTING CONTROL is deleted with UE context. 
(2)
The Location Reporting mechanism can only work in ECM-CONNECTED state, when the network wants to know the UE’s current location in the granularity of EUTRAN Cell Global ID when UE is in ECM-IDLE state, the MME carries out a paging for the UE firstly. After the UE enters the ECM-CONNECTED state, the network continues the Location Reporting mechanism, including the Location Reporting Control and Location Report procedures. When the UE enters ECM-IDLE state, the Request Type parameter of UE set by LOCATION REPORTING CONTROL is deleted with UE context. 
(3)
When TAU happens, the eNB waits for a LOCATION REPORTING CONTROL message from the MME and after the complete of the TAU, sends a LOCATION REPORT message to the MME. When the UE enters ECM-IDLE state, the Request Type parameter of UE set by LOCATION REPORTING CONTROL is deleted with UE context.
The Location Reporting Control procedure is not resultful in above scenarios for the UE when the UE will or might enter ECM-IDLE state after reporting, as the Request Type the procedure set for the UE can only be used once whatever it is. And the Location Report procedure seems inefficient, as other S1AP messages can also take the report. However, the disadvantages could be resolved if ECGI is carried within the INITIAL UE MESSAGE message. In the scenarios that the UE will or might enter ECM-IDLE state after a location report of ECGI granularity, the ECGI where the UE locates will be report to the MME mandatorily in the first S1AP message from the eNB to the MME, and the LOCATION REPORTING CONTROL message or Location Report Request Type is not needed for the eNB. 
3
Conclusion and Proposal
This paper proposes to add E-UTRAN CGI IE into the IE table of the INITIAL UE MESSAGE and the IE table of the PATH SWITCH REQUEST message.
It is proposed that the ECGI where the UE locates shall be reported by the eNB to the MME within the first S1AP message between the eNB and the MME.
The corresponding Change Request for TS 36.413 is in R3-081894.   
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