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1. Introduction
With the current state of the LCS-AP and LPP protocols, there is no way for the E-SMLC to be asynchronously notified when a UE that is the subject of a location attempt has changed serving cell. An LS from CT4 (C4-094007) stated the use cases for this notification to the E-SMLC. An LS from SA2 (S2-097525) states the following:

“Note that with both the UTRAN and GERAN, the location server can receive asynchronous updates on handover and this functionality must be preserved in the E-UTRAN, at least when requested by the E-SMLC”.
RAN2 have been working a solution within LPP for this functionality whereby the UE provides the notification to the E-SMLC on serving cell change. However, this has not yet been agreed, and an LS has been sent by RAN2 to SA3 to clarify whether this mechanism can be used to address the Lawful Intercept use case given the handset involvement.

Pending responses from SA3 and SA2, it is expected that RAN2 will make the decision in RAN2#69 (San Francisco) on whether this functionality will be included in LPP. If it is not included, then another mechanism must be defined for E-SMLC notification of handovers within the Rel-9 timeframe.
This P-CR introduces a mechanism whereby the MME notifies the E-SMLC of an intra-MME handover. If RAN2 include the functionality within LPP, this CR will be withdrawn. 

It is understood that currently the MME may not be informed of intra-eNB handovers. With the introduction of this CR it is assumed that the MME would, when it sends the LCS-AP Location Request to the E-SMLC, also use the S1-AP Location Reporting procedure to request the serving eNB to report on change of serving cell. When the location request completes, the MME would then disable reporting from the eNB.
2. Reason for Change
SA2 have stated that asynchronous notification to the E-SMLC of handovers must be supported. If RAN2 do not add the corresponding functionality to LPP, then this CR adds the functionality to LCS-AP.
3. Conclusions

Introduce a new LCS-AP Location Update procedure (and message) which the MME uses when an intra-MME handover occurs to inform the E-SMLC of the E-CGI of the new serving cell.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.171 v1.0.0
* * * First Change * * * *

6.2
Procedures Applicable to LCS-AP
6.2.x
Location Update
6.2.x.1
General
The purpose of the Location Update procedure is to inform the E-SMLC that an intra-MME handover has occurred. This message can be sent from the MME to the E-SMLC. The procedure is only valid while a location request procedure for the target UE is ongoing. This procedure makes use the same SCTP connection as the location request procedure for the particular target UE.
6.2.x.2
Successful Operation
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Figure 6.2.x.2-1 Location Update Procedure, Normal Operation
When the MME initiates the location session by sending the LCS-AP Location Request message to the E-SMLC, it also invokes the S1-AP Location Reporting procedure to request the serving eNodeB to report on serving cell change for the target UE.
When the MME is informed of either an intra-eNodeB handover or a change of serving eNodeB, and a location session is still outstanding for that target UE, the MME sends a LCS-AP Location Update message to the E-SMLC across the SLs interface. The message contains the following mandatory information:
-
Correlation ID (M)

-
Cell Identifier (M)
On receipt of this message, the E-SMLC shall discard any outstanding UE-associated LPPa transactions for the associated location request if it determines that the serving eNodeB has changed. New UE-associated LPPa transactions may be initiated by the E-SMLC to the new serving eNodeB identified in the LCS-AP Location Update message. Any outstanding LPP transactions and non-UE-associated LPPa transactions can be maintained at the discretion of the E-SMLC.
6.2.x.3
Abnormal Conditions

At the E-SMLC, if no ongoing location request procedure for the target UE is found, the E-SMLC shall discard the received LCS-AP Location Update message. 
* * * Next Change * * * *

6.4
Error Handling

6.4.1
Protocol Errors
6.4.2
Restoration and Recovery
6.4.3
Abnormal Conditions

If an ongoing location request is pre-empted at the initiator by an inter-eNB handover and MME relocation, or if the main signalling link to the target UE is released by the MME, or if a main signalling link failure indicated by the serving eNodeB persists for more than a certain timeout interval or if there is a timeout waiting for the positioning response, or any other abnormal conditions for which the positioning procedure cannot be maintained, the MME shall send a LCS-AP Location Abort message to the E-SMLC to terminate the positioning procedure.

If the E-SMLC cannot proceed with positioning due to some protocol violation or error condition (e.g. inter-eNB handover), it shall return a LCS-AP Location Response message to the initiator containing a LCS cause and, optionally, positioning data.
* * * Next Change * * * *

7.3

LCS-AP Messages
The following attributes are used for the tabular description of the messages and information elements: Presence, Range Criticality and Assigned Criticality. Their definition and use can be found in 3GPP TS 36.413 [7].
7.3.x
LCS-AP Location Update message
This message is sent by the MME to inform the E-SMLC of an intra-MME handover. 
Direction: MME ( E-SMLC 
Table 7.3.x-1: Location Update message contents

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	7.4.2
	
	YES
	reject

	Correlation ID
	M
	
	7.4.28
	
	YES
	reject

	E-UTRAN Cell Identifier
	M
	
	E-CGI / 7.4.4
	
	YES
	ignore


* * * Next Change * * * *
7.4
Information Elements
7.4.1
General

When specifying information elements which are to be represented by bit strings, if not otherwise specifically stated in the semantics description of the concerned IE or elsewhere, the following principle applies with regards to the ordering of bits:

-
The first bit (leftmost bit) contains the most significant bit (MSB)

-
The last bit (rightmost bit) contains the least significant bit (LSB)

-
When importing bit strings from other specifications, the first bit of the bit string contains the first bit of the concerned information

7.4.2
Message Type
The Message Type IE uniquely identifies the message being sent. It is mandatory for all messages.

Table 7.4.2-1: Message Type

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Procedure Code
	M
	
	INTEGER (0..255)
	"0" = Reserved

"1" = LCS-AP LOCATION REQUEST
"2" = LCS-AP LOCATION RESPONSE
"3" = LCS-AP LOCATION ABORT
"4" = LCS-AP CONNECTION ORIENTED INFORMATION
"5" = LCS-AP CONNECTIONLESS INFORMATION
"6" = RESET

"7" = RESET ACKNOWLEDGE
“8” = LCS-AP LOCATION UPDATE

	Type of Message
	M
	
	ENUMERATED (Initiating Message, Successful Outcome, Unsuccessful Outcome, …)
	


* * * Next Change * * * *
(to be merged with the ASN.1 contribution CR)

-- **************************************************************

--

-- Interface Elementary Procedure List

--

-- **************************************************************

LCS-AP-ELEMENTARY-PROCEDURES LCS-AP-ELEMENTARY-PROCEDURE ::= {


LCS-AP-ELEMENTARY-PROCEDURES-CLASS-1
|


LCS-AP-ELEMENTARY-PROCEDURES-CLASS-2
,


...

}

LCS-AP-ELEMENTARY-PROCEDURES-CLASS-1 LCS-AP-ELEMENTARY-PROCEDURE ::= {


location-Service-Request




|

connectionless-Information-Transfer


|

location-Abort







|

reset









,


...

}

LCS-AP-ELEMENTARY-PROCEDURES-CLASS-2 LCS-AP-ELEMENTARY-PROCEDURE ::= {

connection-Oriented-Information-Transfer
|

location-Update







,

...

}

-- **************************************************************

--

-- Interface Elementary Procedures

--

-- **************************************************************
location-Update LCS-AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

Location-Update

PROCEDURE CODE


id-Location-Update

CRITICALITY



reject

}
-- **************************************************************

--

-- Location-Update 
--

-- **************************************************************

Location-Update ::= SEQUENCE {


protocolIEs



ProtocolIE-Container      { {Location-Update-IEs} },


protocolExtensions

ProtocolExtensionContainer { {Location-Update-Extensions} } OPTIONAL,


...

}

Location-Update-IEs LCS-AP-PROTOCOL-IES ::= {


{ ID id-Correlation-ID


CRITICALITY reject
TYPE Correlation-ID
PRESENCE mandatory } |


{ ID id-E-UTRAN-Cell-Identifier
CRITICALITY ignore
TYPE E-CGI


PRESENCE optional  } ,

...

}

Location-Update-Extensions LCS-AP-PROTOCOL-EXTENSION ::= {


...

}
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