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	Reason for change:
(

	The Procedure Active_Info_Retrieval_VLR (TS 23.018, clause 7.2.3.5) does currently not specify the behaviour of the VLR for UEs with an SGs association.

It is unclear in particular whether the VLR should send an SGs paging request with the "CS" service indicator (see TS 29.118 clause 9.4.17) or the "SMS" indicator (clause 8.3.5.1 of TS 23.018 requires to return EPS location information when the UE is under LTE). 

Using the "CS" service indicator presents the major drawbacks to trigger the UE to fallback to 2G/3G which can affect on-going PS sessions of the user, e.g. suspend on-going PS sessions if the UE fallbacks to 2G, and to cause extra Location Update signalling in the network if the location area the UE returns to is different from the stored location area in the UE. 
In the latter case, after processing the PSI request, the MSC will release the connection and the UE will reselect to LTE. This reselection can cause yet another location update procedure. If the PSI request was triggered by a Mobile Terminated call attempt, then when the mobile terminated call request comes in to the MSC, it will send a new SGsAP-PAGING-REQUEST with a CSFB indicator (i.e. Service Indicator = CS call indicator) which will cause the UE to fallback again to 2G or 3G.  This can result in another Location Update (if not the same location area).  It is possible to see 3 Location Updates within a short time period simply to handle this scenario, with a 4th Location Update back to 4G when the UE terminated call ends. Such Location Update churning can result in the HSS pointing to an incorrect UE location, thus affecting subsequent mobile-terminating events.
Triggering CSFB for the PSI request should be avoided unless the querying entity in the HPLMN does not support the interpretation of EPS location information. It is assumed in general that operators offering LTE services to their subscribers will upgrade their network to support EPS location information. However it is also expected that some nodes in some PLMNs (e.g. a legacy gsmSCF) still require to receive legacy location information (2G/3G) until being upgraded to support EPS location information.
The following corrections are proposed to solve these issues:

1) add a new flag in the Any Time Interrogation Request msg and in the Provide Subscriber Information message allowing the HPLMN (e.g. gsmSCF or HLR) to signal to the VLR that EPS location information is supported. 

2) recommend the VLR to indicate the "SMS" service indicator in the SGs paging request to avoid triggering undesirable CSFB, if the PSI request indicates that EPS location information is supported;

3) recommend the VLR to indicate the "CS" service indicator otherwise.
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	1) add a new flag in the Provide Subscriber Information message allowing the HPLMN (e.g. gsmSCF or HLR) to signal to the VLR that EPS location information is supported. 

2) recommend the VLR to indicate the "SMS" service indicator in the SGs paging request to avoid triggering undesirable CSFB, if the PSI request indicates that EPS location information is supported;

3) recommend the VLR to indicate the "CS" service indicator otherwise.

4) align the stage 2 on the stage 3 (TS 29.002) in allowing the VLR to return both the ECGI and TAI for UEs under LTE.
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* * * Next Change * * * *

7.2.3.4
Procedure Retrieve_Location_Info_VLR

The test "Retrieve location info from SGSN" takes the "Yes" exit if:

-
the Gs interface is implemented; and

-
there is an association established between the VLR and the SGSN.

The stored location information consists of:

-
the service area ID (for UMTS) or cell ID (for GSM) or the tracking area ID and the E-UTRAN cell ID (for E-UTRAN) of the cell in which the MS last established radio contact;

-
the location number, geodetic information and geographical information derived from the service area ID or cell ID if the VLR is capable of doing so (the mapping from service area ID or cell ID to location number is network-specific and outside the scope of the UMTS and GSM standards);

-
the age of the location information.

The output signal Send MS information towards the SGSN indicates that the required information is mobile location information.

The received location information consists of:

-
the service area ID (for UMTS) or cell ID(for GSM)  received in the paging response message or in the Send MS Information ack or the tracking area ID and the E-UTRAN cell ID (for E-UTRAN) received in the SGs service request;

-
the location number, geodetic information and geographical information derived from the service area ID or cell ID if the VLR is capable of doing so (the mapping from cell ID to location number is network-specific and outside the scope of the UMTS and GSM standards);

-
the age of the location information.

The derivation of the location number, geodetic information and geographical information from the received service area ID or cell ID is a VLR operator option (the mapping from service area ID or cell ID to location number is network-specific and outside the scope of the UMTS and GSM standards).

* * * Next Change * * * *

7.2.3.5
Procedure Active_Info_Retrieval_VLR

Sheet 1: the test "Paging via SGSN possible" takes the "yes" exit if:

-
the Gs interface is implemented; and

-
the VLR configuration requires paging via the SGSN during VLR restoration.

If the SGs interface is implemented and the conditions for paging over the SGs interface as specified in subclause 5.1.2.2 of 3GPP TS 29.118 [x] are fulfilled, the VLR shall send an SGs paging request to the MME. The VLR should indicate the "SMS" service indicator in the SGs paging request if the LocationInformationEPS-Supported flag was received in the Provide Subscriber Information request; otherwise the VLR should indicate the "CS" service indicator. If the VLR indicates the "SMS" service indicator, the VLR should then send an SGs Release Request message to the MME upon receipt of the SGs Service Request message (including the tracking area ID and E-UTRAN cell ID). 
The VLR should return in the Provide Subscriber Information response the tracking area ID and E-UTRAN cell ID received from the MME if the LocationInformationEPS-Supported flag was received in the Provide Subscriber Information request and the UE uses the E-UTRAN radio access; otherwise the VLR should return the service area ID (for UMTS) or cell ID (for GSM) received from UTRAN or GERAN. 
NOTE:
Using the "CS" service indicator leads the UE to fallback to GERAN or UTRAN radio access which can affect on-going PS sessions of the user, e.g. suspend on-going PS sessions if the UE fallbacks to GERAN radio access and Dual Transfer Mode is not supported, and which can cause extra Location Update signalling in the network. 
Sheet 2: the output signal Page MS towards the SGSN includes or omits the Location area identity parameter depending on the availability of this information. If it is omitted, the signal Page MS is sent to every SGSN to which the VLR is connected.

The test "Report upon change of service area" takes the yes exit if the MSC has performed the Location Reporting Control procedure with the Request Type IE set to "change of service area" [26].

If the test "Report upon change of service area" takes the no exit, then the MSC shall perform a Location Reporting Control procedure with the Request Type IE set to "Direct".

* * * Next Change * * * *

8.3.4
Provide Subscriber Info

The following information elements are required:

	Information element name
	Required
	Description

	IMSI
	M
	IMSI of the subscriber for whom information is requested (see 3GPP TS 23.003 [5]).

	LMSI
	C
	Local Mobile Subscriber Identity. Shall be present if the LMSI was sent to the HLR at location updating.

	Requested information
	M
	Indicates which of the following information the HLR requires:

-
location information;

-
subscriber state;

-
IMEI (with software version);

-
MS classmark.

	Active location retrieval requested
	C
	Indicates that the HLR requires active location retrieval. Shall be absent if the requested information does not indicate that the HLR requires location information.

	Location Information in EPS Supported
	C
	Indicates by its presence that Location Information in EPS is supported. Shall be absent if the requested information does not indicate that the HLR requires location information. 
Shall be present if the Provide Subscriber Info message is triggered by the receipt of a Any Time Interrogation Request that includes the same IE. 
May be present otherwise, if the HLR requires location information  and the requesting entity in the HPLMN (e.g. gsmSCF) is known to support Location Information in EPS.

	Call Priority
	O
	Indicates the eMLPP priority of the call (see 3GPP TS 23.067 [39]). Should be present if the HLR supports this parameter and if the Call Priority was received in the MAP_SEND_ROUTING_INFORMATION request.


* * * For Information * * * *

8.3.5
Provide Subscriber Info ack

The following information elements are required:

	Information element name
	Required
	Description

	Location information
	C
	Information to define the location of the MS: see definition in subclause 8.3.5.1. Shall be present if location information was requested and is available; otherwise shall be absent.

	Subscriber state
	C
	Indicates whether the MS is busy (i.e. engaged on a circuit-switched call), network determined not reachable (IMSI detached or roaming in a prohibited location area) or assumed idle. Shall be present if subscriber state was requested; otherwise shall be absent.

	IMEI (with software version)
	C
	IMEISV as defined in 3GPP TS 23.003 [5]. Shall be present if the IMEI was requested, otherwise shall be absent.

	MS classmark
	C
	MS classmark 2 as defined in 3GPP TS 24.008 [26]. Shall be present if the MS classmark was requested, otherwise shall be absent.


* * * Next Change * * * *

8.3.5.1
Location information

The compound information element Location information consists of the following subordinate information elements:

	Information element name
	Required
	Description

	Location number
	C
	For a definition of this information element, see ITU‑T Recommendation Q.763 [35]. Shall be present if the VLR can derive it from the stored service area identity (for UMTS) or cell global identity (for GSM) or location area identity; otherwise shall be absent. The mapping from service area identity or cell ID and location area to location number is network-specific and outside the scope of the UMTS and GSM standards.

	Service area ID
	C
	Service area identity of the cell in which the MS is currently in radio contact or in which the MS was last in radio contact. Shall be present if the MS uses UMTS radio access and the subscriber record is marked as confirmed by radio contact; otherwise shall be absent. See subclause 7.2.3.5.

	Cell ID
	C
	Cell global identity of the cell in which the MS is currently in radio contact or in which the MS was last in radio contact. Shall be present if the MS uses GSM radio access and the subscriber record is marked as confirmed by radio contact; otherwise shall be absent. See subclause 7.2.3.5.

	Geographical information
	C
	For a definition of this information element, see 3GPP TS 23.032 [7] . Shall be present if the VLR can derive it from the stored service area identity, cell global identity or location area identity; otherwise shall be absent.

	Geodetic information
	C
	This information element corresponds to the Calling Geodetic Location defined in ITU-T Recommendation Q.763 [35]. Shall be present if the VLR can derive it from the stored service area identity, cell global identity or location area identity; otherwise shall be absent.

	VLR number
	O
	E.164 number which identifies the VLR (see 3GPP TS 23.003 [5]). If the HLR receives it from the VLR it shall ignore it.

	Age of location information
	C
	Measured in minutes. Shall be present if available in the MSC/VLR; otherwise shall be absent.

	Current Location Retrieved
	C
	Shall be present when location information was obtained after a successful paging procedure for Active Location Retrieval.

	E-UTRAN Cell ID
	C
	E-UTRAN cell global identity of the cell in which the MS is currently in radio contact or in which the MS was last in radio contact. Shall be present if the MS uses E-UTRAN radio access and the subscriber record is marked as confirmed by radio contact; otherwise shall be absent. See subclause 7.2.3.5.

	Tracking area ID
	C
	Tracking area identity of the cell in which the MS is currently in radio contact or in which the MS was last in radio contact. Shall be present if the MS uses E-UTRAN radio access; otherwise shall be absent. See subclause 7.2.3.5.


* * * End of Changes * * * *
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