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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.


	
	

	Summary of change:
(

	1) add a new flag in the Any Time Interrogation Request msg to allow the querying entity (e.g. gsmSCF) to signal that it supports EPS location information.



	
	

	Consequences if 
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not approved:
	A gsmSCF upgraded to support EPS location information would not be able to signal in the Any Time Interrogation Request that it supports EPS location information. The HLR would be the only entity able to set the flag indicating that EPS location information is supported. This would require extra complexity and provisioning in the HLR to handle this flag on a per gsmSCF basis.
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* * * First Change * * * *

11.3.3
gsmSCF to HLR information flows
11.3.3.1
Any Time Interrogation Request
11.3.3.1.1
Description
This IF is used to request information (any one or more of subscriber state, subscriber location, IMEI (with software version) and MS classmark information for the requested domain) from the HLR at any time.

11.3.3.1.2
Information Elements
	Information element name
	Status
	Description

	Subscriber Identity
	M
	This IE identifies the subscriber for which the information is requested. The identity shall be either:

-
IMSI, or

-
MSISDN.

	Requested Info
	M
	This IE indicates the type of subscriber information being requested. This IE is described in a table below.

	gsmSCF Address
	M
	This IE indicates the address of the interrogating gsmSCF. The gsmSCF Address shall be in international E.164 format.


Requested Info contains the following information elements:

	Information element name
	Status
	Description

	Location Information
	O
	This IE indicates that the Location Information is requested.

	Subscriber State
	O
	This IE indicates that the Subscriber State is requested.

	Current Location
	O,S
	This IE indicates that the Current Location is requested. This IE shall not be present if Location Information is not present in Requested Info.

	Location Information in EPS Supported
	O,S
	This IE indicates by its presence that Location Information in EPS is supported. This IE should be present if Location Information is present in Requested Info and Location Information in EPS is supported. This IE shall not be present if Location Information is not present in Requested Info.

	Requested Domain
	M
	This IE indicates for which domain the subscriber info is requested. It shall be one of the following:

-
circuit switched domain;

-
packet switched domain.

	IMEI (with software version)
	O
	This IE indicates that the IMEI (with software version) is requested.

	MS class mark information for the requested domain
	O
	This IE indicates that the MS classmark information for the indicated domain is requested.


Requested Info shall contain one or more of the following information elements:

-
Location Information;

-
Subscriber State;

-
IMEI (with software version);

-
MS classmark information for the requested domain.

* * * For Information * * * *

11.3.4
HLR to gsmSCF information flows
11.3.4.1
Any Time Interrogation ack
11.3.4.1.1
Description
This IF is used by the HLR to provide the requested subscriber location and/or subscriber state information to the gsmSCF.

11.3.4.1.2
Information Elements
	Information element name
	Status
	Description

	Location Information
	C, E1
	This IE indicates the location of the served subscriber in the MSC/VLR. It shall be present only if requested by the gsmSCF.

	Location Information For GPRS
	C, E1
	This IE indicates the location of the served subscriber in the SGSN. It shall be present only if requested by the gsmSCF.

	Subscriber State
	S, E2 
	This IE indicates the state of the MS in the CS domain. It shall be present only if requested by the gsmSCF. The possible values of the IE are:

-
CAMELBusy: The VLR has indicated that the MS is engaged in a transaction for a mobile originating or terminated circuit-switched call.

-
NetworkDeterminedNotReachable: The HLR or VLR has indicated that the network can determine from its internal data that the MS is not reachable.

-
AssumedIdle: The VLR has indicated that the state of the MS is neither "CAMELBusy" nor "NetworkDeterminedNotReachable".

-
NotProvidedFromVLR: The VLR did not provide any information on subscriber state even though it was requested. 

	PS Domain Subscriber State
	S, E2
	This IE indicates the state of the MS in the PS Domain. It shall be present only if requested by the gsmSCF. The possible values of the IE are:

-
Detached (see subclause 11.3.5.1).

-
CAMEL attached, MS not reachable for paging (see subclause 11.3.5.1).

-
CAMEL attached, MS may be reachable for paging (see subclause 11.3.5.1).

-
CAMEL PDP active, MS not reachable for paging (see subclause 11.3.5.1).

-
CAMEL PDP active, MS may be reachable for paging (see subclause 11.3.5.1).

-
Not provided from SGSN: The SGSN does not support Provide Subscriber Info or it did not provide any information on subscriber state even though it was requested.
-
NetworkDeterminedNotReachable: The HLR has indicated that the network can determine from its internal data that the MS is not reachable.

	PDP Context Information List
	C
	This IE indicates the PDP context information (see the table in subclause 11.3.5.1) for each PDP context which is active for the MS. It shall be present if the PS domain Subscriber State has the value "CAMEL PDP active, MS not reachable for paging” or “CAMEL PDP active, MS may be reachable for paging"; otherwise it shall be absent.

	IMEI (with software version)
	C
	This IE contains the IMEISV (as defined in 3GPP TS 23.003 [7]) of the ME in use by the served subscriber. It shall be present only if requested by the gsmSCF.

	MS Classmark 2
	C
	This IE contains the MS classmark 2, which is returned by the MS when it responds to paging in the CS domain. It shall be present only if requested by the gsmSCF.

	GPRS MS Class
	C
	This IE contains the MS network and radio access capabilities. It shall be present only if requested by the gsmSCF.


Location Information is defined in 3GPP TS 23.018 [12]. The following differences apply:

	Information element name
	Status
	Description

	Service area ID
	C,E
	See 3GPP TS 23.018 [12].

	Cell ID
	C,E
	See 3GPP TS 23.018 [12].

	VLR Number
	C
	See 3GPP TS 23.018 [12]. The HLR shall include the internally stored VLR Number.

	Location area ID
	C,E
	See 3GPP TS 23.003 [7].

	Selected LSA Identity
	C
	This IE indicates the LSA identity associated with the current position of the MS. It shall be present if the LSA ID in the subscriber data matches the LSA ID of the current cell. In the case of multiple matches the LSA Id with the highest priority it shall be present. See 3GPP TS 23.073 [18].

	MSC number
	C
	E.164 number which identifies the VMSC in whose area the subscriber is currently registered. See 3GPP TS 23.003 [7]. If the HLR receives the MSC number from the VLR in the Provide Subscriber Info ack IF then the HLR shall ignore the MSC number.

	User CSG Information
	C
	The User CSG Information contains the CSG ID associated with the CSG cell where the UE is located. See 3GPP TS 23.003 [7].

	E-UTRAN Cell ID
	C, E
	See 3GPP TS 23.018 [12].

	Tracking area ID
	C, E
	See 3GPP TS 23.018 [12].


Location Information for GPRS is defined in the subclause 11.3.6.1.2. The following differences apply:

	Information element name
	Status
	Description

	SGSN Number
	C
	See subclause 11.3.6.1.2.  The HLR shall include the internally stored SGSN Number.


* * * End of Changes * * * *
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