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Introduction

The following text proposal adds technical detail to Section 5 of TR 36.978 as well as two new references in section 2 and some abbreviations in section 3.
<Start of first changed section>
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TR 36.977: “Verification of radiated multi-antenna reception performance of User Equipment (UE)”

[3]
3GPP TS 36.509: “Special conformance testing functions for User Equipment (UE)”
[4]
3GPP TS 36.521-1: User Equipment (UE) conformance specification Radio transmission and reception, Part 1: Conformance Testing”

[5]
3GPP TS 36.214: “Physical layer; Measurements”
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ATF
Antenna Test Function
CN
Carrier number
NR
Number of receivers
RSAP
Reference Signal Antenna Power

RSARP
Reference Signal Antenna Relative Phase
Rxn
Receiver number n
<End of first changed section>
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5
Definition of the Antenna Test Function radio environment and measurements
This clause describes the types of signals the ATF measurements are expected to measure and then goes on to describe the ATF measurements themselves.
5.1
Test system radio environment for ATF measurements

The conditions in which the ATF measurements are expected to operate are in a highly controlled anechoic radio environment. Table 5.1-1 lists the attributes of the test signal.

Table 5.1-1: Signal conditions for ATF measurements
	Parameter
	Value

	Propagation conditions
	Static, line of sight

	Incident power at UE
	-50 dBm to -70 dBm

	Downlink configuration
	Any single antenna configuration such as the Fixed Reference Channel for Receiver Requirements in Table A.3.2-1 of [4] for FDD and Table A.3.2-2 of [4] for TDD.

	Downlink antenna configuration
	Single polarized reference dipole

	Downlink frequency
	As required

	Downlink channel bandwidth
	As required


The above conditions represent a very high SINR unfaded environment suitable for characterizing the UE antenna. ATF measurements in other conditions are possible but add no value over these ideal conditions.
5.2
Reference Signal Antenna Power (RSAP) definition


The RSAP measurement is based on RSRP as defined in subclause 5.1.1 of [5].
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 5.2-1: 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 within the considered measurement frequency 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




Note1: 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.

Accuracy requirements are not considered at this time other than an expectation of monotonicity.
5.3
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 within the considered measurement frequency bandwidth received by the reference antenna (chosen here as Rx0) and the average phase of the resource elements that carry cell-specific reference signals within the considered measurement frequency 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




Note1: 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.
Accuracy requirements are not considered at this time other than an expectation of monotonicity.
6
ATF measurement procedure
This clause describes the ATF measurement procedure. 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.

<End of second changed section>
