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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 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. 
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* * * For Information * * * *

7.6.3.31
Requested Info

This parameter indicates the subscriber information being requested as defined in 3GPP TS 23.018 [97] and 3GPP TS 23.078 [98].
* * * For Information * * * *

8.11.1
MAP-ANY-TIME-INTERROGATION service

8.11.1.1
Definition

This service is used by the gsmSCF, to request information (e.g. subscriber state and location) from the HLR or the GMLC at any time. This service may also be used by the gsmSCF to request the Mobile Number Portability (MNP) information from the NPLR.

This service is also used by the Presence Network Agent to request information, (e.g. subscriber state and location) about the subscriber (associated with a presentity) from the HLR at any time (see 3GPP TS 23.141 [128]).

When this service is used to the HLR, the subscriber state, location or T-ADS data may be requested.

When this service is used to the GMLC, only the location may be requested. 

When this service is used to the NPLR, only the MNP information may be requested.

The MAP-ANY-TIME-INTERROGATION service is a confirmed service using the service primitives defined in table 8.11/1.

8.11.1.2
Service primitives

Table 8.11/1: Any_Time_Interrogation

	Parameter name
	Request
	Indication
	Response
	Confirm

	Invoke id
	M
	M(=)
	M(=)
	M(=)

	Requested Info
	M
	M(=)
	
	

	Requested domain
	C
	C(=)
	
	

	MNP Requested Info
	C
	C(=)
	
	

	gsmSCF-Address
	M
	M(=)
	
	

	IMSI
	C
	C(=)
	
	

	MSISDN
	C
	C(=)
	
	

	Location Information
	
	
	C
	C(=)

	Location Information for GPRS
	
	
	C
	C(=)

	Location Information for EPS
	
	
	C
	C(=)

	Subscriber State
	
	
	C
	C(=)

	PS Subscriber State
	
	
	C
	C(=)

	EPS Subscriber State
	
	
	C
	C(=)

	IMEI
	
	
	C
	C(=)

	MS Classmark 2
	
	
	C
	C(=)

	GPRS MS Class
	
	
	C
	C(=)

	MNP info Result
	
	
	C
	C(=)

	IMS Voice Over PS Sessions Support Indicator
	
	
	C
	C(=)

	Last UE Activity Time
	
	
	C
	C(=)

	Last RAT Type
	
	
	C
	C(=)

	User error
	
	
	C
	C(=)

	Provider error
	
	
	
	O


8.11.1.3
Parameter definition and use

All parameters are described in clause 7.6. The use of these parameters and the requirements for their presence are specified in 3GPP TS 23.018 [97] and 3GPP TS 23.078 [98].
The HLR or GMLC may be able to use the value of the parameter gsmSCF-address to screen a MAP_Any_Time_Interrogation indication.

The use of the parameters and the requirements for their presence are specified in 3GPP TS 23.078 [98]. 
IMS Voice Over PS Sessions Support Indicator

This parameter indicates the most recent IMS-Voice-Over-PS-Sessions support (based on the Last UE Activity Time), as received from the serving nodes. This parameter shall be present if Requested Info indicates that T-ADS Data are requested.

Last UE Activity Time
This parameter indicates the most recent available point in time of the UE's last radio contact, as received from the serving nodes. This value may not represent the absolute last instant of radio activity of the UE, when any of the serving nodes has not answered to the T-ADS query. This parameter may be present if requested Info indicates that T-ADS Data are requested. This value may not be available when all the serving nodes have indicated an homogeneous support or an homogeneous non support of IMS Voice Over PS Sessions, since in that case, the serving nodes do not need to be explicitly asked for T-ADS Data. 
Last RAT Type
This parameter indicates the most recent available RAT Type of the access (based on the Last UE Activity Time), as received from the serving nodes. This parameter shall be present if requested Info indicates that T-ADS Data are requested and the IMS Voice Over PS Sessions Support Indicator does not take the value "unknown". This value may not represent the absolute last RAT Type of the UE, when any of the serving nodes has not answered to the T-ADS query. This parameter may be present if requested Info indicates that T-ADS Data are requested. This value may not be available when all the serving nodes have indicated an homogeneous support or an homogeneous non support of IMS Voice Over PS Sessions, since in that case, the serving nodes do not need to be explicitly asked for T-ADS Data.
User error

This parameter is sent by the responder when an error is detected and if present, takes one of the following values:

-
System Failure;

-
Any Time Interrogation Not Allowed;

-
Data Missing;

-
Unexpected Data Value;

-
Unknown Subscriber.

Provider error

These are defined in clause 7.6.1.
* * * For Information * * * *

8.11.2
MAP-PROVIDE-SUBSCRIBER-INFO service

8.11.2.1
Definition

This service is used to request information (e.g. subscriber state and location) from the VLR, SGSN or MME (via an IWF) at any time.

The MAP-PROVIDE-SUBSCRIBER-INFO service is a confirmed service using the primitives defined in table 8.11/2.

8.11.2.2
Service primitives

Table 8.11/2: Provide_Subscriber_Information

	Parameter name
	Request
	Indication
	Response
	Confirm

	Invoke id
	M
	M(=)
	M(=)
	M(=)

	Requested Info
	M
	M(=)
	
	

	IMSI
	M
	M(=)
	
	

	LMSI
	U
	O
	
	

	Call Priority
	U
	O
	
	

	Location Information
	
	
	C
	C(=)

	Location Information for GPRS
	
	
	C
	C(=)

	Subscriber State
	
	
	C
	C(=)

	PS Subscriber State
	
	
	C
	C(=)

	IMEI
	
	
	C
	C(=)

	MS Classmark 2
	
	
	C
	C(=)

	GPRS MS Class
	
	
	C
	C(=)

	IMS Voice Over PS Sessions Support Indicator
	
	
	C
	C(=)

	Last UE Activity Time
	
	
	C
	C(=)

	Last RAT Type
	
	
	C
	C(=)

	Location Information for EPS
	
	
	C
	C(=)

	User error
	
	
	C
	C(=)

	Provider error
	
	
	
	O


8.11.2.3
Parameter definition and use

All parameters are defined in clause 7.6. The use of these parameters and the requirements for their presence are specified in 3GPP TS 23.018 [97] and 3GPP TS 23.078 [98].

Call Priority
This parameter indicates the eMLPP priority of the call (see 3GPP TS 24.067 [137]). This parameter should be present if the HLR supports this parameter and if the Call Priority was received in the MAP_SEND_ROUTING_INFORMATION request. 
IMS Voice Over PS Sessions Support Indicator

This parameter indicates whether IMS Voice Over PS Sessions is supported at the UE's current Routing Area. This parameter shall be present if Requested Info indicates that T-ADS Data are requested.

Last UE Activity Time
This parameter indicates the point in time of the UE's last radio contact. This parameter shall be present if requested Info indicates that T-ADS Data are request.
Last RAT Type
This parameter indicates the RAT Type of the access where the UE was present at the time of the last radio contact. This parameter shall be present if requested Info indicates that T-ADS Data are request.
User error

This parameter is sent by the responder when an error is detected and if present, takes one of the following values:

-
Data Missing;

-
Unexpected Data Value.

Provider error

These are defined in clause 7.6.1.
* * * First Change * * * *

17.7.1
Mobile Service data types

-- any time interrogation info types

AnyTimeInterrogationArg ::= SEQUENCE {


subscriberIdentity
[0] SubscriberIdentity,


requestedInfo
[1] RequestedInfo,


gsmSCF-Address
[3] ISDN-AddressString,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


...}

AnyTimeInterrogationRes ::= SEQUENCE {


subscriberInfo
SubscriberInfo,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

-- provide subscriber info types

ProvideSubscriberInfoArg ::= SEQUENCE {


imsi

[0] IMSI,


lmsi

[1] LMSI
OPTIONAL,


requestedInfo
[2] RequestedInfo,

extensionContainer
[3] ExtensionContainer
OPTIONAL,


...,


callPriority
[4]
EMLPP-Priority
OPTIONAL

}

ProvideSubscriberInfoRes ::= SEQUENCE {


subscriberInfo
SubscriberInfo,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

SubscriberInfo ::= SEQUENCE {


locationInformation
[0] LocationInformation
OPTIONAL,


subscriberState
[1] SubscriberState
OPTIONAL,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


... ,


locationInformationGPRS
[3] LocationInformationGPRS
OPTIONAL,


ps-SubscriberState
[4] PS-SubscriberState
OPTIONAL,


imei


[5] IMEI

OPTIONAL,


ms-Classmark2
[6] MS-Classmark2
OPTIONAL,


gprs-MS-Class
[7] GPRSMSClass
OPTIONAL,


mnpInfoRes
[8] MNPInfoRes
OPTIONAL,


imsVoiceOverPS-SessionsIndication
[9] IMS-VoiceOverPS-SessionsInd
OPTIONAL,


lastUE-ActivityTime
[10] Time

OPTIONAL,


lastRAT-Type
[11] Used-RAT-Type
OPTIONAL,

eps-SubscriberState
[12] PS-SubscriberState
OPTIONAL,

locationInformationEPS
[13] LocationInformationEPS
OPTIONAL }

--
If the HLR receives locationInformation, subscriberState or ms-Classmark2 from an SGSN or
--
MME (via an IWF), it shall discard them.

--
If the HLR receives locationInformationGPRS, ps-SubscriberState, gprs-MS-Class or
--
locationInformationEPS (outside the locationInformation IE) from a VLR, it shall
--
discard them.

--
If the HLR receives parameters which it has not requested, it shall discard them.

RequestedInfo ::= SEQUENCE {


locationInformation
[0] NULL

OPTIONAL,


subscriberState
[1] NULL

OPTIONAL,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


..., 


currentLocation
[3] NULL

OPTIONAL,


requestedDomain
[4] DomainType
OPTIONAL,


imei


[6] NULL

OPTIONAL,


ms-classmark
[5] NULL

OPTIONAL,


mnpRequestedInfo
[7] NULL 

OPTIONAL,

locationInformationEPS-Supported
[11] NULL 
OPTIONAL,

t-adsData

[8] NULL

OPTIONAL,


requestedNodes
[9] RequestedNodes
OPTIONAL,


servingNodeIndication
[10] NULL

OPTIONAL}
--
currentLocation and locationInformationEPS-Supported shall be absent if
--
locationInformation is absent
--
t-adsData shall be absent in messages sent to the VLR

--
requestedNodes shall be absent if requestedDomain is "cs-Domain"

--
servingNodeIndication shall be absent if locationInformation is absent;

--
servingNodeIndication shall be absent if current location is present;

--
servingNodeIndication indicates by its presence that only the serving node's

--
address (MME-Name or SGSN-Number or VLR-Number) is requested.
LocationInformation ::= SEQUENCE {


ageOfLocationInformation
AgeOfLocationInformation
OPTIONAL,


geographicalInformation
[0] GeographicalInformation
OPTIONAL,


vlr-number
[1] ISDN-AddressString
OPTIONAL,


locationNumber
[2] LocationNumber
OPTIONAL,


cellGlobalIdOrServiceAreaIdOrLAI
[3] CellGlobalIdOrServiceAreaIdOrLAI
OPTIONAL,


extensionContainer
[4] ExtensionContainer
OPTIONAL,


... ,


selectedLSA-Id
[5] LSAIdentity
OPTIONAL,


msc-Number
[6] ISDN-AddressString
OPTIONAL,


geodeticInformation
[7] GeodeticInformation
OPTIONAL, 


currentLocationRetrieved
[8] NULL

OPTIONAL,


sai-Present
[9] NULL

OPTIONAL,


locationInformationEPS
[10] LocationInformationEPS
OPTIONAL,


userCSGInformation
[11] UserCSGInformation
OPTIONAL }

-- sai-Present indicates that the cellGlobalIdOrServiceAreaIdOrLAI parameter contains

-- a Service Area Identity.

-- currentLocationRetrieved shall be present 

-- if the location information were retrieved after a successfull paging.
-- if the locationinformationEPS IE is present then the cellGlobalIdOrServiceAreaIdOrLAI IE,

-- the ageOfLocationInformation IE, the geographicalInformation IE, the geodeticInformation IE
-- and the currentLocationRetrieved IE (outside the locationInformationEPS IE) shall be
-- absent. 
-- UserCSGInformation contains the CSG ID, Access mode, and the CSG Membership Indication in
-- the case the Access mode is Hybrid Mode.
-- The locationInformationEPS IE should be absent if locationInformationEPS-Supported was not
-- received in the RequestedInfo IE.
* * * End of Changes * * * *
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