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5
Measurement capabilities for E-UTRA
In this chapter the physical layer measurements reported to higher layers are defined.
5.1
UE measurement capabilities

The structure of the table defining a UE measurement quantity is shown below.

	Column field
	Comment

	Definition
	Contains the definition of the measurement.

	Applicable for
	States in which state(s) it shall be possible to perform this measurement. The following terms are used in the tables:

RRC_IDLE;
RRC_CONNECTED;

Intra-frequency appended to the RRC state: 

Shall be possible to perform in the corresponding RRC state on an intra-frequency cell;

Inter-frequency appended to the RRC state:

Shall be possible to perform in the corresponding RRC state on an inter-frequency cell
Inter-RAT appended to the RRC state:

Shall be possible to perform in the corresponding RRC state on an inter-RAT cell.


5.1.12
Reference signal time difference (RSTD)
	Definition
	The relative timing difference between cell j and cell i, defined as TSubframeRxj – TSubframeRxi, where: TSubframeRxj is the time when the UE receives the start of one subframe from cell j TSubframeRxi is the time when the UE receives the corresponding start of one subframe from cell i that is closest in time to the subframe received from cell j. The reference point for the observed subframe time difference shall be the antenna connector of the UE. 

	Applicable for
	RRC_CONNECTED intra-frequency

RRC_CONNECTED inter-frequency


5.1.13
UE GPS Timing of Cell Frames for UE positioning

	Definition
	The timing between cell j and GPS Time Of Week. TUE-GPSj is defined as the time of occurrence of a specified E-UTRAN event according to GPS time. The specified E-UTRAN event is the beginning of a particular frame (identified through its SFN) in the first detected path (in time) of the cell-specific reference signals of the cell j, where cell j is a cell chosen by the UE. The reference point for TUE-GPSj shall be the antenna connector of the UE.

	Applicable for
	RRC_CONNECTED intra-frequency

RRC_CONNECTED inter-frequency


5.1.14
UE GPS code phase

	Definition
	The whole and fractional phase of the spreading code of the ith GPS satellite signal. The reference point for the GPS code phase shall be the antenna connector of the UE.

	Applicable for
	Void (this measurement is not related to E-UTRAN/UTRAN/GSM signals; its applicability is therefore independent of the UE RRC state)


5.1.15
UE GANSS Timing of Cell Frames for UE positioning

	Definition
	The timing between cell j and GANSS Time Of Day for a given GANSS system. TUE-GANSS is defined as the time of occurrence of a specified E-UTRAN event according to GANSS time for a given GANSS Id. The specified E-UTRAN event is the beginning of a particular frame (identified through its SFN) in the first detected path (in time) of the cell-specific reference signals of the cell j, where cell j is a cell chosen by the UE. The reference point for TUE-GANSSj shall be the antenna connector of the UE.

	Applicable for
	RRC_CONNECTED intra-frequency

RRC_CONNECTED inter-frequency


5.1.16
UE GANSS code measurements

	Definition
	The GANSS code phase and GANSS Integer code phase of the spreading code of the ith GANSS satellite signal. The reference point for the GANSS code phase shall be the antenna connector of the UE.

	Applicable for
	Void (this measurement is not related to E-UTRAN/UTRAN/GSM signals; its applicability is therefore independent of the UE RRC state)


5.1.17
UE Tx – Rx time difference
	Definition
	The UE Tx – Rx time difference is defined as TUE-TX – TUE-RX
Where:

TUE-RX is the UE received timing of downlink radio frame #i, defined by the first detected path in time.

TUE-TX is the UE transmit timing of uplink radio frame #i.

The reference point for the UE Tx – Rx time difference measurement shall be the UE antenna connector.

	Applicable for
	RRC_CONNECTED intra-frequency


5.2
E-UTRAN measurement abilities

The structure of the table defining a E-UTRAN measurement quantity is shown below.

	Column field
	Comment

	Definition
	Contains the definition of the measurement.


The term "antenna connector" used in this sub-clause to define the reference point for the E-UTRAN measurements refers to the "BS antenna connector" test port A and test port B as described in [10]. The term "antenna connector" refers to Rx or Tx antenna connector as described in the respective measurement definitions.
5.2.1
DL RS TX power 
	Definition
	Downlink reference signal transmit power is determined for a considered cell as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals which are transmitted by the eNode B within its operating system bandwidth.

For DL RS TX power determination the cell-specific reference signals R0 and if available R1 according TS 36.211 [3] can be used.

The reference point for the DL RS TX power measurement shall be the TX antenna connector.


5.2.2
Received Interference Power

	Definition
	The uplink received interference power, including thermal noise, within one physical resource block’s bandwidth of 
[image: image1.wmf]RB

sc

N

resource elements as defined in TS 36.211 [3]. The reported value shall contain a set of Received Interference Powers of physical resource blocks 
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 as defined in TS 36.211 [3]. The reference point for the measurement shall be the RX antenna connector. In case of receiver diversity, the reported value shall be linear average of the power in the diversity branches.


5.2.3
Thermal noise power

	Definition
	The uplink thermal noise power within the UL system bandwidth consisting of 
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 resource blocks as defined in [3]. It is defined as (No x W), where No denotes the white noise power spectral density on the uplink carrier frequency and 
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 denotes the UL system bandwidth. The measurement  is optionally reported together with the Received Interference Power measurement, it shall be determined over the same time period as the Received Interference Power measurement, The reference point for the measurement shall be the RX antenna connector. In case of receiver diversity, the reported value shall be linear average of the power in the diversity branches.


5.2.4
Timing advance (TADV)
	Definition
	Type1:

Timing advance (TADV) type 1 is defined as the time difference 


TADV = (eNB Tx – Rx time difference) – (UE Tx – Rx time difference),

where the eNB Tx – Rx time difference corresponds to the same UE that reports the UE Tx – Rx time difference.
Type2:

Timing advance (TADV) type 2 is defined as the time difference 


TADV = (eNB Tx – Rx time difference),

where the eNB Tx – Rx time difference corresponds to a received uplink radio frame containing PRACH from the respective UE.


5.2.5
eNB Tx – Rx time difference
	Definition
	The eNB Tx – Rx time difference is defined as TeNB-TX – T eNB-RX
Where:

T eNB-TX is the eNB transmit timing of downlink radio frame #i.

The reference point for TeNB-TX shall be the Tx antenna connector.

T eNB-RX is the eNB received timing of uplink radio frame #i, defined by the first detected path in time.

The reference point for TeNB-RX shall be the Rx antenna connector.


5.2.6
E-UTRAN GPS Timing of Cell Frames for UE positioning
	Definition
	TE-UTRAN-GPS is defined as the time of the occurrence of a specified E-UTRAN event according to GPS Time Of Week. The specified E-UTRAN event is the beginning of the transmission of a particular frame (identified through its SFN) in the cell. The reference point for TE-UTRAN-GPS shall be the Tx antenna connector.


5.2.7
E-UTRAN GANSS Timing of Cell Frames for UE positioning
	Definition
	TE-UTRAN-GANSS is defined as the time of the occurrence of a specified LTE event according to GANSS Time Of Day. The specified LTE event is the beginning of the transmission of a particular frame (identified through its SFN) in the cell. The reference point for TE-UTRAN-GANSS shall be the Tx antenna connector.


5.2.8
Angle of Arrival (AoA)
	Definition
	AoA defines the estimated angle of a user with respect to a reference direction. The reference direction for this measurement shall be the geographical North, positive in a counter-clockwise direction.

The AoA is determined at the eNB antenna for an UL channel corresponding to this UE.
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