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A:  Discussion:

The existing TR 23.891 automatically assumes that an E-SMLC function is needed. The architectural alternatives described in Clause 6 discuss the physical location of the E-SMLC as though it is standalone function.
The key role of the E-SMLC function, as already documented) is to provide assistance data for the positioning technologies supported in E-UTRAN (currently under discussion in the RAN WGs), measurement instructions and performing the location calculations. This is not being challenged by this paper. What is discussed is how the E-SMLC function can be re-distributed to fully reuse the already defined reference points and nodes. 
Below are some considerations that point towards the fact that we have started off this study from the wrong angle (assuming that a standalone E-SMLC function is required). Even though in the current TR 23.891, there is a clear statement of the following:

"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 analysis of the alternatives do not allow for these "interfaces" to be combined with existing "reference points" documented in SA2. 

A.1 Mixture of NAS and AS
In the existing LCS architecture defined in TS 23.271, there is a clear separation between the NAS and AS functions, e.g. the location notification and verification procedures are clearly NAS functions whilst the assistance data delivery is an AS function. This is made evident in the OTD-based schemes that provide radio specific information for the UE to monitor.

In some of the architecture alternatives highlighted in TR 23.891, the separation between NAS and AS is not clear. For example in Alternative 1, the E-SMLC sits within the core network behind an MME and is performing both NAS and AS functions. This could potentially lead to complex MME implementations to synchronise state machines. Whilst, alternative 3 closely mirrors the existing LCS architecture for UTRAN.  There are not enough details for Alternative 4 to identify the separation of NAS and AS.
A.2 Need for co-ordination
The need for co-ordination amongst different eNodeBs for specific positioning technologies dictate the need for a central controlling function. One example is UTDOA is a positioning technology that relies on measurement reports from multiple base stations to calculate a location estimate. However, for the other technologies being considered, e.g. E-OTD, OTDOA, Enhanced Cell ID etc. such a co-ordination role is not necessary. 

There is a need to understand what positioning technologies are applicable to EUTRAN access in order to select a suitable architecture. It is clear, in the RAN WID in RP-080995, that uplink based positioning techniques are out of scope, yet traditionally (for GERAN/UTRAN) technologies like UTDOA have been RAN centric.
A.3 Synchronisation

The knowledge of synchronisation information is essential in the operation of E-OTD and OTDOA in the absence of tight synchronisation in the radio network. The knowledge of such synchronisation information is not a role of the core network and typically cannot be configured into the core network. This therefore precludes part of the functionality associated with the E-SMLC from the core network. It may be possible that synchronisation information is shared between eNodeBs via an extended X2 interface meaning that "static" configuration is not needed for the purposes of LCS.
A.4 Nature of assistance data
The assistance data provided by the network to the UE is used to speed up the basic operations it has to perform for the specified positioning technique (e.g. searching for satellites for A-GPS). This assistance data by its very nature is location specific, although the granularity of location specificity will vary. Therefore in order to generate a coherent set of assistance date, some form of location information must be fed into the generation process (e.g. Cell ID).  
A.5 Other non-standards related considerations

Operators have to trade off implementation complexity against functional architecture simplicity when making decisions selecting an architectural alternative. There are many features that an operator may choose to use when deploying EPS, such as MME pools, S1-flex, HeNBs, that have a direct influence on the implementation complexity for CP LCS for EUTRAN. Then there are the "behind the scenes" functions that do not generally appear in 3GPP discussions for example the number of security associations available for a node and the cost (in both CAPEX and OPEX terms) of maintaining those. 

Taking this last point and mapping to Alternative 4, it seems clear that every eNodeB must have a security association with at least 1 E-SMLC, and that E-SMLC must in turn have a security association with every MME that forms part of the MME pool to which the eNodeB belongs to. All this is in addition to the security associations needs for each S1 connection (S1-MME and S1-U). This all adds up to a management nightmare for a network operator. 
B:  Summary

It can be seen from the above discussion points that it makes sense to place the AS related functions closer to the radio and that there isn't a need to analyse new interfaces / protocols if a more logical view was taken.
C:  Proposal:

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

******* FIRST MODIFIED SECTION ******

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 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).
In particular, this service may be provided by a location service function, provisionally denoted here as an Evolved SMLC (E-SMLC). The physical location of the E-SMLC is discussed in clause 6. The functions provided the E-SMLC may be logically integrated with an existing node in the EPS architecture and reuse existing interfaces and is discussed in clause x.
The E-SMLC facilitates determination of the location 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. 

******* NEXT MODIFIED SECTION ******

6
Physical Architectural Alternatives

6.1
Architectural Alternative #1

The architectural alternative defined here employs an Evolved SMLC attached to both the GMLC and MME.

******* NEXT MODIFIED SECTION ******

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 
	-

	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.


x
Logical Architectural Alternatives

x.1
Architectural Alternative #1

x.1.1
Objectives

The main objectives of this solution are as follows:

-
reuse fully the existing nodes reference points in EPS and extending these as necessary.
x.1.2
Architectural Details
x.1.2.1
Macro-cellular architecture
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Figure x.1.2.1-1: LCS control plane architecture for the macro cellular network
x.1.2.2
Home eNodeB architecture
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Figure x.1.2.2-1: LCS control plane architecture for the macro cellular network
x.1.3
Information Flows and Protocols

x.1.4
Evaluation

The following table provides an evaluation of logical architectural alternative #1.

Table 6.4-1: Evaluation of logical architectural alternative 1

	Criteria
	Arch 1

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

	Support for a normal 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 reference points
	1

	Number of new eNodeB reference points
	0

	Number of new GMLC reference points
	1

	Number of reference points to the E-SMLC
	0

	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
	Yes

	Support for HeNB
	Yes

	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.


******* NEXT MODIFIED SECTION ******

8
Conclusions

The following table summarizes the evaluations of all the physical 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
	
	
	

	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.


The following table 8-x summarizes the evaluations of all the logical architectural alternatives in clause x.

Table 8-x: Comparison of all Architectural Alternatives in clause x
	Criteria
	# 1
	

	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 reference points
	
	

	Number of new eNB reference points
	
	

	Number of new GMLC reference points
	
	

	Number of reference points 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
	
	

	Support for HeNB
	
	

	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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