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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in [1].

CCO
Cell Change Order

DL
Downlink

EARFCN
E-UTRA Absolute Radio Frequency Channel Number

eNB
E-UTRAN NodeB

EP
Elementary Procedure

EPC
Evolved Packet Core

E-RAB
E-UTRAN Radio Access Bearer

E-UTRAN
Evolved UTRAN

GUMMEI
Globally Unique MME Identifier

HFN
Hyper Frame Number

IE
Information Element

MDT
Minimisation of Drive Tests

MME
Mobility Management Entity

PDCP
Packet Data Convergence Protocol

PLMN
Public Land Mobile Network

S-GW
Serving Gateway

SN
Sequence Number

TAC
Tracking Area Code

UE
User Equipment

UL
Uplink

8.2
Basic mobility procedures

8.2.1
Handover Preparation

8.2.1.1
General

This procedure is used to establish necessary resources in an eNB for an incoming handover.

The procedure uses UE-associated signalling.

8.2.1.2
Successful Operation
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Figure 8.2.1.2-1: Handover Preparation, successful operation

The source eNB initiates the procedure by sending the HANDOVER REQUEST message to the target eNB. When the source eNB sends the HANDOVER REQUEST message, it shall start the timer TRELOCprep. 

The allocation of resources according to the values of the Allocation and Retention Priority IE shall follow the principles described for the E-RAB Setup procedure in [4].
The source eNB may include in the GUMMEI IE any GUMMEI corresponding to the source MME node.

If at least one of the requested non-GBR E-RABs is admitted to the cell indicated by the Target Cell ID IE, the target eNB shall reserve necessary resources, and send the HANDOVER REQUEST ACKNOWLEDGE message back to the source eNB. The target eNB shall include the E-RABs for which resources have been prepared at the target cell in the E-RABs Admitted List IE. The target eNB shall include the E-RABs that have not been admitted in the E-RABs Not Admitted List IE with an appropriate cause value.

At reception of the HANDOVER REQUEST message the target eNB shall:
-
prepare configuration of the AS security relation between UE and target eNB using the information in UE Security Capabilities IE and the AS Security Information IE in the UE Context Information IE.
For each E-RAB for which the source eNB proposes to do forwarding of downlink data, the source eNB shall include the DL Forwarding IE within the E-RABs To be Setup Item IE of the HANDOVER REQUEST message. For each E-RAB that it has decided to admit, the target eNB may include the DL GTP Tunnel Endpoint IE within the E-RABs Admitted Item IE of the HANDOVER REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding of downlink data for this bearer. This GTP tunnel endpoint may be different from the corresponding GTP TEID IE in the E-RAB To Be Switched in Downlink List IE of the PATH SWITCH REQUEST message (see [4]) depending on implementation choice.

For each bearer in the E-RABs Admitted List IE, the target eNB may include the UL GTP Tunnel Endpoint IE to indicate that it requests data forwarding of uplink packets to be performed for that bearer.

Upon reception of the HANDOVER REQUEST ACKNOWLEDGE message the source eNB shall stop the timer TRELOCprep,  start the timer TX2RELOCoverall and  terminate the Handover Preparation procedure. The source eNB is then defined to have a Prepared Handover for that X2 UE-associated signalling.

If the Trace Activation IE is included in the HANDOVER REQUEST message then the target eNB shall, if supported initiate the requested trace function as described in TS 32.422 [6]. If the Trace Activation IE includes the MDT Confguration IE, the eNB shall configure MDT according to TS 32.422 [6], and additionally initiate the requested interface trace as specified in the Interfaces To Trace IE if any bits are set.
If the Handover Restriction List IE is

-
contained in the HANDOVER REQUEST message, the target eNB shall store the information received in the Handover Restriction List IE in the UE context and the target eNB shall use this information to determine a target for the UE during subsequent mobility action for which the eNB provides information about the target of the mobility action towards the UE, except when one of the E-RABs has some particular ARP values [12] in which case the information shall not apply.

-
not contained in the HANDOVER REQUEST message, the target eNB shall consider that no roaming, no area and no access restriction applies to the UE.

If the Location Reporting Information IE is included in the HANDOVER REQUEST message then the target eNB should initiate the requested location reporting functionality as defined in [4].

If the SRVCC Operation Possible IE is included in the HANDOVER REQUEST message, the target eNB shall store the received ‘SRVCC Operation Possible’ in the UE context and use it as defined in [20].
If the UE Security Capabilities IE included in the HANDOVER REQUEST message only contains the EIA0 algorithm as defined in [18] and if this EIA0 algorithm is defined in the configured list of allowed integrity protection algorithms in the eNB [18], the eNB shall take it into use and ignore the keys received in the AS Security Information IE.
The HANDOVER REQUEST message shall contain the Subscriber Profile ID for RAT/Frequency priority IE, if available.

If the Subscriber Profile ID for RAT/Frequency priority IE is 

-
contained in the HANDOVER REQUEST message, the target eNB shall store this information and the target eNB should use the information as defined in [15].

Upon reception of UE History Information IE in the HANDOVER REQUEST message, the target eNB shall collect the information defined as mandatory in the UE History Information IE, for as long as the UE stays in one of its cells, and store the collected information to be used for future handover preparations. 
8.2.1.3
Unsuccessful Operation
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Figure 8.2.1.3-1: Handover Preparation, unsuccessful operation

If the target eNB does not admit at least one non-GBR E-RAB, or a failure occurs during the Handover Preparation, the target eNB shall send the HANDOVER PREPARATION FAILURE message to the source eNB. The message shall contain the Cause IE with an appropriate value.

If the target eNB receives a HANDOVER REQUEST message containing RRC Context IE that does not include required information as specified in [9], the target eNB shall send the HANDOVER PREPARATION FAILURE message to the source eNB.

Interactions with Handover Cancel procedure:

If there is no response from the target eNB to the HANDOVER REQUEST message before timer TRELOCprep expires in the source eNB, the source eNB should cancel the Handover Preparation procedure towards the target eNB by initiating the Handover Cancel procedure with the appropriate value for the Cause IE. The source eNB shall ignore any HANDOVER REQUEST ACKNOWLEDGE or HANDOVER PREPARATION FAILURE message received after the initiation of the Handover Cancel procedure and remove any reference and release any resources related to the concerned X2 UE-associated signalling.
8.2.1.4
Abnormal Conditions

If the target eNB receives a HANDOVER REQUEST message containing several E-RAB ID IEs (in the E-RABs To Be Setup List IE) set to the same value, the target eNB shall not admit the corresponding E-RABs.

If the target eNB receives a HANDOVER REQUEST message containing a E-RAB Level QoS Parameters IE which contains a QCI IE indicating a GBR bearer (as defined in [13]), and which does not contain the GBR QoS Information IE, the target eNB shall not admit the corresponding E-RAB. 
If the supported algorithms for encryption defined in the Encryption Algorithms IE in the UE Security Capabilities IE in the UE Context Information IE, plus the mandated support of EEA0 in all UEs [18], do not match any algorithms defined in the configured list of allowed encryption algorithms in the target eNB [18], the target eNB shall reject the procedure using the HANDOVER PREPARATION FAILURE message.

If the supported algorithms for integrity defined in the Integrity Protection Algorithms IE in the UE Security Capabilities IE in the UE Context Information IE, plus the mandated support of the EIA0 algorithm in all UEs [18], do not match any algorithms defined in the configured list of allowed integrity protection algorithms in the eNB [18], the eNB shall reject the procedure using the HANDOVER PREPARATION FAILURE message. 

If the target eNB receives a HANDOVER REQUEST message which does not contain the Handover Restriction List IE, and the PLMN to be used cannot be determined otherwise, the target eNB shall reject the procedure using the HANDOVER PREPARATION FAILURE message.

If the target eNB receives a HANDOVER REQUEST message containing the Handover Restriction List IE, and the serving PLMN is not supported by the target cell, the target eNB shall reject the procedure using the HANDOVER PREPARATION FAILURE message.

If the target eNB receives a HANDOVER REQUEST message which does not contain the CSG Membership Status IE, and the target cell is a hybrid cell, the target eNB shall reject the procedure using the HANDOVER PREPARATION FAILURE message.

If the CSG ID of the source cell is different from the CSG ID of the target cell, the target eNB shall reject the procedure using the HANDOVER PREPARATION FAILURE message.

9.2.2
Trace Activation
Defines parameters related to trace activation. 

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

	E-UTRAN Trace ID
	M
	
	OCTET STRING (8)
	The E-UTRAN Trace ID IE is composed of the following:  Trace Reference defined in TS 32.422 [6] (leftmost 6 octets, with PLMN information coded as in 9.2.4), and

Trace Recording Session Reference defined in TS 32.422 [6] (last 2 octets)
	–
	–

	Interfaces To Trace
	M
	
	BIT STRING (8)
	Each position in the bitmap represents a eNB interface

first bit =S1-MME, second bit =X2, third bit =Uu

other bits reserved for future use.. Value ‘1’ indicates ‘should be traced’

. Value ‘0’ indicates ‘should not be traced’.
	-
	-

	Trace Depth
	M
	
	ENUMERATED(

minimum, medium, maximum, 

MinimumWithoutVendorSpecificExtension,

MediumWithoutVendorSpecificExtension,

MaximumWithoutVendorSpecificExtension, ...)
	Defined in TS 32.421 [7]. Ignored by the receiver if all bits in Interfaces to Trace IE are set to zero.
	–
	–

	Trace Collection Entity IP Address
	M
	
	BIT STRING (1..160,…)
	For details on the Transport Layer Address, see ref. TS 36.424 [8], TS 36.414 [19]
	_
	_

	MDT Configuration
	O
	
	9.2.X1
	
	
	


9.2.X1
MDT Configuration

This element indicates the configuration for Immediate MDT.

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

	Area Scope
	O
	
	9.2.X2
	

	Measurements
	M
	
	ENUMERATED (M1, M2, M3, M1&M2, M1&M3, M2&M3, M1&M2&M3, ...)
	Measurements M1, M2 and M3 are defined in TS 37.320 [xx].

	Reporting Trigger
	M
	
	ENUMERATED (Periodical, EventA2, Periodical&EventA2, ...)
	Defined in TS 32.422 [6].

	Report Amount
	C-ifPeriodicalReporting
	
	ENUMERATED (1, 2, 4, 8, 16, 32, 64, infinity, ...)
	Defined in TS 32.422 [6].

	Report Interval
	C-ifPeriodicalReporting
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min, ...)
	Defined in TS 32.422 [6].

	Event Threshold RSRP
	C-ifEventTriggeredReporting_RSRP
	
	INTEGER (0..97)
	Defined in TS 32.422 [6]. 

	Event Threshold RSRQ
	C-ifEventTriggeredReporting_RSRQ
	
	INTEGER (0..34)
	Defined in TS 32.422 [6]. 


	Condition
	Explanation

	C-ifPeriodicalReporting
	This IE shall be present if Reporting Trigger is set to Periodical or Periodical&EventA2.

	C-ifEventTriggeredReporting_RSRP
	This IE shall be present if Reporting Trigger is set to EventA2 or Periodical&EventA2, and EventA2 is based on RSRP measurements.

	C-ifEventTriggeredReporting_RSRQ
	This IE shall be present if Reporting Trigger is set to EventA2 or Periodical&EventA2, and EventA2 is based on RSRQ measurements.


9.2.X2
Area Scope
This element indicates the MDT Area Scope as defined in TS 32.422 [6].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Area Type
	M
	
	
	

	>Cell
	
	
	
	

	>>Cells for MDT List
	
	1
	
	

	>>>Cells for MDT Item
	
	1 to maxnoofCellsForMDT
	
	

	>>>>Cell ID
	M
	
	ECGI

9.2.14
	

	>Tracking Area
	
	
	
	

	>>TA for MDT List
	
	1
	
	

	>>>TA for MDT Item
	
	1 to maxnoofTAsForMDT
	
	

	>>>>TAC
	M
	
	OCTET STRING(2)
	


	Range bound
	Explanation

	maxnoofCellsForMDT
	Maximum no. of cells for MDT. Value is 32.

	maxnoofTAsForMDT
	Maximum no. of tracking areas for MDT. Value is 8.
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