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A:  Discussion:

Two key features of EUTRAN access is missing from the LCS CP study. These are Idle state signalling reduction.  This document will go into more detail as to why these 2 features must be considered in study of architectural alternatives and present the corresponding changes needed against the TR. This document however, does not go into detailed analysis of each architectural alternative.
A.1 ISR support

ISR is a feature within EPC to reduce the amount of signalling needed when a UE moves in Idle state between GERAN, UTRAN and E-UTRAN radio technologies. A consequence of this feature is that two (or more) core networks are perceived to be active for a single subscriber (from the HSS / GMLC point of view). There may in fact be 3 nodes perceived to be active if the UE is IMSI attached (e.g. for CS fallback networks, or for MO voice calls for an SRVCC UE). 
Since the HSS is not made aware of which access is currently being used by the UE if in active state, or which access the UE is currently camped on if in idle state, there is a need to review the architectural alternatives for support of ISR in relation to the following aspects:

-
Coexistence with the legacy LCS architecture as defined in TS 23.271.

-
Support for multiple serving nodes (including the presence of a CS serving node/MSC).
-
Minimise the resulting signalling load and paging load.
It is worth remembering that these considerations only apply to MT-LR procedures since MO-LR and NI-LR procedures are already directly invoked in the access technology and domain required.




B:  Proposal:

It is requested that the following changes are made to TR 23.891.
5.2
Architectural Requirements

The positioning of the UE is a service provided by one or more of the Access Network, UE and EPC. 
The enhanced location service architecture shall be able to operate when the Idle-mode signalling reduction (ISR) feature (as defined in TS 23.401) is active, resulting in more than one serving CN node.

In particular, this service may be provided by a location service function, provisionally denoted here as an Evolved SMLC (E-SMLC).

Editor’s note:
The location of E-SMLC is FFS.

The E-SMLC facilitates determination of the locations of User Equipments. The E-SMLC shall be capable of communicating directly or indirectly with serving eNodeB and the UE to provide positioning assistance data and measurement instructions and retrieve the positioning measurements. 

Editor’s note:
The protocols to be used by E-SMLC for the communication with UE, eNodeB and MME are FFS. 

NOTE:
The definition of interfaces to/from E-SMLC does not preclude the possibility of E-SMLC's integration with other network entities in implementation.

The E-SMLC shall be able to exchange location information with the core network by direct or indirect means. 

The enhanced location service architecture for E-UTRAN shall support location service continuity for one or more of the following mobility scenarios:

-
Inter eNodeB handover without MME relocation;

-
Inter eNodeB handover with MME relocation;

-
Intra eNodeB handover;

-
Mobility between different Radio Access Technologies (e.g. to/from E-UTRAN access network from/to UTRAN access network).

Optionally, location information may also be communicated between GMLCs, located in the same or a different PLMN, via the specified GMLC to GMLC interface.

It shall be possible for the E-UTRAN capable UE (active or idle) in a network to use location services crossing different access networks (e.g. GERAN, UTRAN and E-UTRAN).
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6.1.4
Evaluation

The following table provides an evaluation of architectural alternative #1 with respect to support of emergency calls.

Table 6.1-1: Evaluation of Architectural Alternative 1

	Criteria
	# 1

	Support for an NI-LR and MT-LR for emergency calls 
	Yes

	Support for a non-emergency MT-LR
	Yes

	Support for an MO-LR
	Yes

	Support for Network Based Positioning
	Yes

	Support for UE Based and UE Assisted Positioning
	Yes

	Number of new MME interfaces
	2

	Number of new eNB interfaces
	0

	Number of new GMLC interfaces
	2

	Number of interfaces to the E-SMLC
	2

	Positioning Continuity possible for intra-MME relocation (Note 1)
	

	Positioning Continuity possible for inter-MME relocation (Note 1)
	

	Location continuity for emergency calls following eNB handover (Note 2)
	Yes

	Location continuity for emergency calls following MME Relocation (Note 2)
	Yes

	Location continuity for emergency calls following inter-RAT handover in the PS domain (Note 2)
	Yes

	Possibility to combine E-SMLC with one of MME, eNB or GMLC
	Yes

	Support for ISR
	

	NOTE 1:
Positioning continuity here refers to the ability to continue a UE assisted or UE based positioning session between the E-SMLC and UE following handover. This criterion is specific to the positioning method and will depend on the importance of positioning continuity to the particular positioning method.

NOTE 2:
Location continuity for emergency calls refers to preserving the ability to deliver an initial position estimate and subsequent updated position estimate to the PSAP following handover in a manner transparent to the PSAP


Possible E-UTRAN associated impacts to support this architecture are listed below (e.g. may require support in TSG RAN):

-
Define an LPP positioning protocol between the UE and E-SMLC for UE assisted and UE based positioning.

-
Define impacts to S1-AP to support network based positioning.
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6.2.4
Evaluation

The following table provides an evaluation of architectural alternative #2 with respect to support of emergency calls.

Table 6.2-1: Evaluation of Architectural Alternative 2

	Criteria
	# 2

	Support for an NI-LR and MT-LR for emergency calls 
	Yes

	Support for a non-emergency MT-LR
	Yes

	Support for an MO-LR
	Yes

	Support for Network Based Positioning
	Yes

	Support for UE Based and UE Assisted Positioning
	Yes

	Number of new MME interfaces
	2

	Number of new eNB interfaces
	0

	Number of new GMLC interfaces
	1

	Number of interfaces to the E-SMLC
	1

	Positioning Continuity possible for intra-MME relocation (Note 1)
	

	Positioning Continuity possible for inter-MME relocation (Note 1)
	

	Location continuity for emergency calls following eNB handover (Note 2)
	Yes

	Location continuity for emergency calls following MME Relocation (Note 2)
	Yes

	Location continuity for emergency calls following inter-RAT handover in the PS domain (Note 2)
	Yes

	Possibility to combine E-SMLC with one of MME, eNB or GMLC
	Yes

	Support for ISR
	

	NOTE 1:
Positioning continuity here refers to the ability to continue a UE assisted or UE based positioning session between the E-SMLC and UE following handover. This criterion is specific to the positioning method and will depend on the importance of positioning continuity to the particular positioning method.

NOTE 2:
Location continuity for emergency calls refers to preserving the ability to deliver an initial position estimate and subsequent updated position estimate to the PSAP following handover in a manner transparent to the PSAP.


Possible E-UTRAN associated impacts to support this architecture are listed below (e.g. may require support in TSG RAN):

-
Define an LPP positioning protocol between the UE and E-SMLC for UE assisted and UE based positioning

-
Define impacts to S1-AP to support network based positioning
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6.3.4
Evaluation

The following table provides an evaluation of architectural alternative #3 with respect to support of emergency calls.

Table 6.3-1: Evaluation of Architectural Alternative 3

	Criteria
	# 1

	Support for an NI-LR and MT-LR for emergency calls 
	Yes

	Support for a non-emergency MT-LR
	Yes

	Support for an MO-LR
	Yes

	Support for Network Based Positioning
	Yes

	Support for UE Based and UE Assisted Positioning
	Yes

	Number of new MME interfaces
	1

	Number of new eNB interfaces
	1

	Number of new GMLC interfaces
	1

	Number of interfaces to the E-SMLC
	1

	Positioning Continuity possible for intra-MME relocation (Note 1)
	

	Positioning Continuity possible for inter-MME relocation (Note 1)
	

	Location continuity for emergency calls following eNB handover (Note 2)
	Yes

	Location continuity for emergency calls following MME Relocation (Note 2)
	Yes

	Location continuity for emergency calls following inter-RAT handover in the PS domain (Note 2)
	Yes

	Possibility to combine E-SMLC with one of MME, eNB or GMLC
	Yes

	Support for ISR
	

	NOTE 1:
Positioning continuity here refers to the ability to continue a UE assisted or UE based positioning session between the E-SMLC and UE following handover. This criterion is specific to the positioning method and will depend on the importance of positioning continuity to the particular positioning method.

NOTE 2:
Location continuity for emergency calls refers to preserving the ability to deliver an initial position estimate and subsequent updated position estimate to the PSAP following handover in a manner transparent to the PSAP.


Possible E-UTRAN associated impacts to support this architecture are listed below (e.g. may require support in TSG RAN):

-
Define an LPP positioning protocol between the UE and E-SMLC for UE assisted and UE based positioning

-
New impacts to S1-AP

-
Define an ePCAP location protocol between the eNodeB and E-SMLC to help support UE assisted, UE based and network based positioning
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6.4.4
Evaluation

The following table provides an evaluation of architectural alternative #4.

Table 6.4-1: Evaluation of Architectural Alternative 4

	Criteria
	Arch 4

	Support for an NI-LR and MT-LR for emergency calls
	-

	Support for a normal MT-LR
	-

	Support for an MO-LR
	-

	Support for Network Based Positioning
	-

	Support for UE Based and UE Assisted Positioning
	-

	Number of new MME interfaces
	2

	Number of new eNB interfaces
	1

	Number of new GMLC interfaces
	1

	Number of interfaces to the E-SMLC
	2

	Position Continuity possible for intra-MME relocation (note 1)
	-

	Position Continuity possible for inter-MME relocation (note 1)
	-

	Location continuity for emergency calls following eNB handover (note 2)
	-

	Location continuity for emergency calls following MME Relocation (Note 2)
	-

	Location continuity for emergency calls following inter-RAT handover in the PS domain (Note 2)
	-

	Possibility to combine E-SMLC with one of MME, eNB or GMLC 
	-

	Support for ISR
	

	NOTE 1:
Positioning continuity here refers to the ability to continue a UE assisted or UE based positioning session between the E-SMLC and UE following handover.

NOTE 2:
Location continuity for emergency calls refers to preserving the ability to deliver an initial position estimate and subsequent updated position estimate to the PSAP following handover in a manner transparent to the PSAP.
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8
Conclusions

The following table summarizes the evaluations of all the architectural alternatives in section 6.

Table 8-1: Comparison of all Architectural Alternatives in Section 6

	Criteria
	# 1
	# 2
	# 3

	Support for an NI-LR and MT-LR for emergency calls 
	
	
	

	Support for a non-emergency MT-LR
	
	
	

	Support for an MO-LR
	
	
	

	Support for Network Based Positioning
	
	
	

	Support for UE Based and UE Assisted Positioning
	
	
	

	Number of new MME interfaces
	
	
	

	Number of new eNB interfaces
	
	
	

	Number of new GMLC interfaces
	
	
	

	Number of interfaces to the E-SMLC
	
	
	

	Positioning Continuity possible for intra-MME relocation (Note 1)
	
	
	

	Positioning Continuity possible for inter-MME relocation (Note 1)
	
	
	

	Location continuity for emergency calls following eNB handover (Note 2)
	
	
	

	Location continuity for emergency calls following MME Relocation (Note 2)
	
	
	

	Location continuity for emergency calls following inter-RAT handover in the PS domain (Note 2)
	
	
	

	Possibility to combine E-SMLC with one of MME, eNB or GMLC
	
	
	

	Support for ISR
	
	
	

	NOTE 1:
Positioning continuity here refers to the ability to continue a UE assisted or UE based positioning session between the E-SMLC and UE following handover. This criterion is specific to the positioning method and will depend on the importance of positioning continuity to the particular positioning method.

NOTE 2:
Location continuity for emergency calls refers to preserving the ability to deliver an initial position estimate and subsequent updated position estimate to the PSAP following handover in a manner transparent to the PSAP.
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