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There are some ambiguities in the current 3GPP specifications on how a VLR should handle a Provide Subscriber Information (PSI) request for a UE with an SGs association. 

Discussion  

Reminder: PSI is used for Camel services: 

a) The GMSC sends the SRI request to the HLR. The HLR makes the PSI request for the UE's location. When the HLR relieves the PSI ack from the VLR, the HLR returns T-CSI in SRI ack to the GMSC. The GMSC reports the UE's location in IDP (DP12) to the SCP.

b) The SCP performs the Any Time Interrogation (ATI) to the HLR. The HLR makes the PSI request for the UE's location. When the HLR relieves the PSI ack from the VLR, the HLR reports the UE's location in ATI ack to the SCP.

1/ Which Service Indicator should the MSC/VLR include in the SGs paging request ? 
(for active location retrieval)

TS 29.118:
9.4.17        Service indicator

This information element indicates the type of the CS service (e.g. voice call, Short Message Service). CS call indicator is used for all the CS services except the SMS. 
TS 23.018

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.


8.3.5.1 Location information
The compound information element Location information consists of the following subordinate information elements:
	Information element name
	Required
	Description

	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.

	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.

	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.

	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 and the cell ID is not known; otherwise shall be absent


According to TS 29.118 (above), the VLR shall include the CS call indicator in the SGs paging request. When the UE receives this paging request passed from the MME, the MME will return an SGsAP-SERVICE-REQUEST to the VLR containing the EPS location information (i.e. E-CGI, TAI) and then the UE will fallback to 2G/3G. This fallback to 2G/3G will result in a Location Update if the location area the UE returns to is different from the stored location area in the UE. After the MSC obtains the 3G SAI or the 2G CGI from the Paging Response, TS 23.018 is a bit unclear on which location the VLR should really return in the PSI ack.
The MSC will then release the connection and the UE will reselect to LTE.  This reselection can cause yet another location update procedure.  If the PSI 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.
To avoid triggering CSFB and Location Update(s) for the PSI request, it would be beneficial to return the EPS location information in the PSI Ack if the UE is camping over LTE. The following changes are therefore proposed:

· TS 23.018 (CT4): 
· recommend the VLR to page the UE over SGs with the SMS indicator for active location retrieval; the VLR sends an SGs Release Request after receiving the SGs Service Request (with the EPS location info); the VLR returns EPS location information in the PSI Ack.
· TS 29.118 (CT1): 
· update clause 9.4.17 to allow the VLR to page the UE with the SMS indicator for a PSI request.
2/ Is a new parameter needed in the PSI request to indicate to the VLR whether it can return EPS location information to the HLR ?
It is assumed that operators offering LTE services to their subscribers will upgrade their network to properly support EPS location information. However it might be possible that some nodes in some PLMNs (e.g. a legacy SCF) still require to receive legacy location information (2G/3G) until they are upgraded to support EPS location information.
· this raises the question on whether the MAP PSI request should be enhanced to allow an HLR to signal to the VLR whether its PLMN supports reception of EPS location information or not ? The VLR would force CSFB to 2G/3G to return 2G/3G Location in PSI Ack if EPS location info is not supported.
Note that the VLR cannot really decide whether to include or not EPS location Information in the PSI ack based on local configuration as such configuration would not be tied to the specific needs of HPLMNs (HLR, SCF) – if some HPLMNs still require to receive 2G/3G location information  - and thus could have impacts for roamers.  

Conclusion  

CRs have been submitted in CT4 and CT1 to update TS 23.018 and TS 29.118 as proposed in point 1. 

CT4 shall further decide if there is a need to enhance MAP to allow the HLR to signal to the VLR whether its PLMN supports reception of EPS location information in the PSI response.

