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1. Introduction
The original study item for LTE LCS (TR 23.891) included two different alternatives for layering of protocols for SLg.
Option 1: Re-using the existing MAP/TCAP/SCCP protocol stack used over Lg, with modifications to accommodate differences due to LTE.
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Option 2: A new ELP to be defined to go directly over SCTP.
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This discussion paper looks at various aspects of both options, and presents some points that we believe should be considered in any discussion of which approach to take.
2. Similarity between Lg and SLg

The SLg interface and the existing Lg interface between the GMLC and MSC/SGSN are very similar in function. This is because the EPC call flows in TS 23.271 have largely been copied directly from the existing PS and CS call flows. The Lg semantics are well understood and are reasonably RAN independent, at least at the higher levels. Location request and delivery from the GMLC is, in effect, a solved problem and there was no need for a new approach in dealing with the E-UTRAN.
At the lower levels, there are EPC specific variations required. These are due to things like the increased size of E-UTRAN cell addresses, and certain places in the ASN.1 description where extensions need to be added to allow for the E-UTRAN as well as GERAN and UTRAN.  A summary of the changes required to the existing MAP messaging is given in Annex A.
The diagram below shows how Lg and SLg sit alongside each other, performing the same basic function of passing position requests and responses back and forth between the GMLC and a node which can deal with those requests in a RAN-specific way.
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Some more things to note:

- The procedures currently required for SLg are only a subset for those required on Lg and hence supported in MAP. For example, there are no deferred location and periodic location procedures in EPC and no transfer to third party procedures. It is not clear whether these will be added at a later point, or if support will never be required for them.

- Likewise, it is not clear whether all the parameters used in the existing MAP PSL and SLR are implicitly required for SLg as well. For example, TS 23.271 doesn’t actually say whether Cell Id can be transferred along with the Location Estimate in the PLR Response or SLR. A decision is required over whether what was really meant for SLg was “everything we had on Lg” or if it is just the minimum set required for the basic procedures.
- The MAP PLR and SLR have been extended in the past (for example, with the addition of UTRAN), and remain reasonably extensible thanks to judicious use of ASN.1 extension flags. On the other hand, they are also carrying extra baggage from the two existing RANs which may become obsolete.
- Extending MAP means additional testing for the MSC and SGSN to ensure they can survive receiving the new extensions (which they should if they were sensibly implemented).
- As can be seen from Annex A, the structure of the MAP PLR and SLR parameters is fairly complex, despite being derived from fairly simple requirements. It is quite likely that a new ELP will also need similar complexity, as it needs to deal with similar functions of QoS and user notification.

3. Drive to avoid use of MAP in EPC

There have been active efforts to remove the use of MAP (and presumably SCCP and TCAP) from the EPC. If MAP is used on SLg, it will be the only MME interface which requires a MAP protocol stack. This is a potentially avoidable expense for the MME. On the other hand, support of a new SLg interface is a significant extra cost in GMLC development. 
Also lost is the ability of the same GMLC to support any RAN – the new architecture opens up the need to divide location requests between those GMLCs which support SLg and those that don’t. This function isn’t well defined at present and most customers with existing GMLCs deployed may find they need to replace legacy GMLCs or add in new nodes in front of them if they can’t be upgraded to support the new interface. This could be mitigated if the cost of supporting SLg on an existing GMLC is reduced.
Other points to note:

- Reuse of existing layers should be encouraged where possible – DIAMETER is already required for GMLC for new DIAMETER based Lh interface, and is thus a potentially good candidate for a lower layer of a non-MAP based ELP.
6. Timeframe
The SLg interface definition is due for approval at CT#46 (2009-12) Three are CT4 WGs (including this one) before then.

ANNEX A
This section looks at the existing MAP PSL and SLR messages and indicates how reusable each parameter is for the EPC. Note that there would also be extensions required to the PSL and SLR in order to support Handover of an IMS Emergency Call as described in 9.4.5.4 of TS 23.271.
Table 13A.2/1: Provide_Subscriber_Location

	Parameter name
	Request
	Indication
	Response
	Confirm
	Reusable

	Invoke id
	M
	M(=)
	M(=)
	M(=)
	As is

	Location Type
	M
	M(=)
	
	
	As is

	MLC Number
	M
	M(=)
	
	
	As is

	LCS Client ID
	M
	M(=)
	
	
	As is

	Privacy Override
	U
	C(=)
	
	
	Not required for EPC.

	IMSI
	C
	C(=)
	
	
	As Is

	MSISDN
	C
	C(=)
	
	
	As Is

	LMSI
	C
	C(=)
	
	
	As Is

	LCS Priority
	C
	C(=)
	
	
	As Is

	LCS QoS
	C
	C(=)
	
	
	As Is

	IMEI
	U
	C(=)
	
	
	As is

	Supported GAD Shapes
	C
	C(=)
	
	
	As Is

	LCS-Reference Number
	C
	C(=)
	
	
	As Is

	LCS Codeword
	C
	C(=)
	
	
	As Is

	LCS Service Type Id
	C
	C(=)
	
	
	As is

	LCS Privacy Check
	C
	C(=)
	
	
	Currently has both callSessionUnrelated and callSessionRelated values.  

	Area Event Info
	C
	C(=)
	
	
	Not required for EPC yet (only applies to deferred location). Requires extension if to be used.

	H-GMLC Address
	C
	C(=)
	
	
	As Is

	Reporting PLMN List
	C
	C(=)
	
	
	Not required for EPC yet (only applies to periodic Transfer To Third Party). Requires extension if used.

	PeriodicLDRInfo
	C
	C(=)
	
	
	Not required for EPC yet (only applies to periodic deferred reporting). Usable as is, if required.

	MO-LR Short Circuit Indicator
	C
	C(=)
	C
	C(=)
	Not required for EPC yet (only applies to periodic reporting). Usable as is, if required.

	Location Estimate
	
	
	M
	M(=)
	As Is.

	GERAN Positioning Data
	
	
	C
	C(=)
	N/A

Possibly an E-UTRANPositioningData IE could be added, but no direct require

	UTRAN Positioning Data
	
	
	C
	C(=)
	N/A

	Age of Location Estimate
	
	
	C
	C(=)
	As Is

	Additional Location Estimate
	
	
	C
	C(=)
	As Is.

(In a new specification, this could be combined with Location Estimate.)

	Deferred MT-LR Response Indicator
	
	
	C
	C(=)
	Not required for EPC 

	Cell Id Or SAI
	
	
	C
	C(=)
	Extension required for use with EPC. Not clear whether this is required.

	Accuracy Fulfilment

Indicator
	
	
	C
	C(=)
	As Is

	User error
	
	
	C
	C(=)
	As Is

	Provider error
	
	
	
	O
	As Is


Table 13A.3/1: Subscriber_Location_Report

	Parameter name
	Request
	Indication
	Response
	Confirm
	Reusable

	Invoke id
	M
	M(=)
	M(=)
	M(=)
	As Is

	LCS Event
	M
	M(=)
	
	
	As Is

	LCS Client ID 
	M
	M(=)
	
	
	As Is

	Network Node Number
	M
	M(=)
	
	
	Requires extension to support MME as well as SGSN and MSC.

	IMSI
	C
	C(=)
	
	
	As Is

	MSISDN
	C
	C(=)
	
	
	As Is

	NA-ESRD
	C
	C(=)
	C
	C(=)
	As Is

	NA-ESRK
	C
	C(=)
	C
	C(=)
	As Is

	IMEI
	U
	C(=)
	
	
	As Is

	Location Estimate
	C
	C(=)
	
	
	As is

	GERAN Positioning Data
	C
	C(=)
	
	
	N/A

May be requirement for E-UTRAN Positioning Data

	UTRAN Positioning Data
	C
	C(=)
	
	
	N/A

	Age of Location Estimate
	C
	C(=)
	
	
	As Is

	LMSI
	U
	C(=)
	
	
	As Is

	GPRS Node Indicator
	C
	C(=)
	
	
	Indicates whether Network Node Indicator is MME or SGSN number. Requires extension or replacement 

	Additional Location Estimate
	C
	C(=)
	
	
	As Is.

	Deferred MT-LR Data
	C
	C(=)
	
	
	Not needed for EPC yet. LCS Capability sets may require new definition.

	LCS-Reference Number
	C
	C(=)
	C
	C(=)
	As is

	NA-ESRK Request
	C
	C(=)
	
	
	As Is

	Cell Id Or SAI
	C
	C(=)
	
	
	Extension required for use with EPC. Not clear whether this is required.

	H-GMLC Address
	C
	C(=)
	C
	C(=)
	As Is

	LCS Service Type Id
	C
	C(=)
	
	
	As is

	Pseudonym Indicator
	C
	C(=)
	
	
	Not required for EPC yet. Usable as is if required.

	Accuracy Fulfilment Indicator
	C
	C(=)
	
	
	As Is

	Sequence Number
	C
	C(=)
	
	
	As Is

	Periodic LDR Info
	C
	C(=)
	
	
	Not required for EPC yet (only applies to periodic deferred location). Usable as is if required

	MO-LR Short Circuit Indicator
	C
	C(=)
	C
	C(=)
	Not required for EPC yet (only applies to periodic reporting). Usable as is, if required.

	Reporting PLMN List
	
	
	C
	C(=)
	Not required for EPC yet (only applies to periodic Transfer To Third Party). Requires extension if used.

	User error
	
	
	C
	C(=)
	As Is

	Provider error
	
	
	
	O
	As Is
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