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3.2
Abbreviations

For the purposes of the present document, the abbreviations specified in TR 21.905 [1] apply, with any additional abbreviations specified below:

ATF
Antenna Test Function

DRB
Data Radio Bearer

EMM
EPS Mobility Management
E-MBMS
Evolved Multimedia Broadcast Multicast Service

ENB
Evolved Node B

EPS Bearer
Evolved Packet System Bearer

ESM
EPS Session Management

LB
Loop Back

MAC
Media Access Control

MBMS
Multimedia Broadcast Multicast Service

MBS
Metropolitan Beacon System

MTC
Main Test Component

ProSe
Proximity-based Services

RAB
Radio Access Bearer

RMC
Reference Measurement Channel

ROHC
Robust Header Compression
RSAP
Reference Signal Antenna Power
RSARP
Reference Signal Antenna Relative Phase
SDF
Service Data Flow

SMR
Short Message Relay (entity)

SS
System Simulator

TC
Test Control

SC
Single-cell

PTM
point-to-multipoint

V2X
Vehicle-to-Everything
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5.9
Antenna Test Function measurement procedure

This clause describes the ATF measurement procedure. An alternative client application procedure is defined in clause 9.1. The procedures described below are defined for a dual antenna single carrier system although it is the intention for this design to be easily extended for quad and octo antenna systems including carrier aggregation (CA) for when these capabilities come online in the future.

The use case for the measurements is that the conditions defined subclause 5.1 in TR 36.978 [40] would be established. Then, for any arbitrary orientation of the UE relative to the probe antenna, the test system can request a set of measurements. After receiving the results the UE can be repositioned and further sets of measurements requested until the required number of points on the sphere has been sampled. Typically a 2D cut of the UE will be measured at both horizontal and vertical polarizations. The complex antenna pattern can then be derived from the reported RSAP and RSARP values. This derivation includes calibration procedures not covered in the scope of this document.

Accuracy requirement for RSAP and RSARP are defined in clause 5.9.2

5.9.0
Measurements definition
5.9.0.1
Reference Signal Antenna Power (RSAP) definition
The RSAP measurement is based on RSRP as defined in subclause 5.1.1 of [41].

Since it is the intention to measure UE radiated receiver performance using fully allocated downlink channels, the RSAP is a measure of the average power of the CRS resource elements across the entire channel bandwidth.

Table 5.9.0.1-1: Reference Signal Antenna Power (RSAP) definition

	Definition
	Reference signal antenna power (RSAP) is defined per receive antenna (Rx0 .. Rxn) as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals across the entire LTE channel bandwidth.

For RSAP determination the cell-specific reference signals R0 according to TS 36.211 shall be used. 

The reference point for the RSAP shall be the antenna connector of the UE.

	Measurement period
	Since the signal is static there is no minimum measurement period defined but a figure of one 10 ms subframe is suggested.

	Applicable for
	RRC_CONNECTED intra-frequency


Note 1: The number of resource elements within the measurement period that are used by the UE to determine RSAP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

Note 2: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.

5.9.0.2
Reference Signal Antenna Relative Phase (RSARP) definition
The RSARP is similarly defined as RSAP. The relative phase difference of the CRS resource elements is the average across the entire channel bandwidth.

Table 5.3-1: Reference Signal Antenna Relative Phase (RSARP) definition

	Definition
	Reference signal antenna relative phase (RSARP), is defined as the difference between the average phase of the resource elements that carry cell-specific reference signals across the entire LTE channel bandwidth received by the reference antenna (chosen here as Rx0) and the average phase of the resource elements that carry cell-specific reference signals across the entire LTE channel bandwidth received by one other receiver antenna (Rx1 .. Rxn).

For RSARP determination, the cell-specific reference signals R0 according to TS 36.211 [3] shall be used.

The reference point for the RSARP shall be the antenna connector of the UE.

	Measurement period
	Since the signal is static there is no minimum measurement period defined but a figure of one 10 ms subframe is suggested.

	Applicable for
	RRC_CONNECTED intra-frequency


Note 1: The number of resource elements within the measurement period that are used by the UE to determine RSARP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

Note 2: The phase per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
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