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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].
B: a value followed by "B" is a binary value.
H: a value followed by "H" is a hexadecimal value.
[bookmark: _Toc21353534][bookmark: _Toc27749135][bookmark: _Toc36227938][bookmark: _Toc36228234][bookmark: _Toc36228689][bookmark: _Toc36228906][bookmark: _Toc44454491][bookmark: _Toc44454943][bookmark: _Toc52446979][bookmark: _Toc52447100][bookmark: _Toc52455753][bookmark: _Toc52456383][bookmark: _Toc52456544][bookmark: _Toc52456987][bookmark: _Toc52457865][bookmark: _Toc58228792][bookmark: _Toc58235276][bookmark: _Toc69304523]3.2	Symbols
For the purposes of the present document, the following symbols apply:
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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].
5GC	5G Core Network
5GMM	5GS Mobility Management
5GS	5G System
5GSM	5GS Session Management
EN-DC	E-UTRA-NR Dual Connectivity
MCG	Master Cell Group
MR-DC	Multi-RAT Dual Connectivity
NE-DC	NR-E-UTRA Dual Connectivity
NGC	NG Core Network. Synonym of 5GC.
NGEN-DC	NG-RAN E-UTRA-NR Dual Connectivity
NG-RAN	NG Radio Access Network
NR	NR Radio Access
RRC	Radio Resource Control
SCG	Secondary Cell Group
SS	System Simulator
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[bookmark: _Toc21353537][bookmark: _Toc27749138][bookmark: _Toc36227941][bookmark: _Toc36228237][bookmark: _Toc36228692][bookmark: _Toc36228909][bookmark: _Toc44454494][bookmark: _Toc44454946][bookmark: _Toc52446982][bookmark: _Toc52447103][bookmark: _Toc52455756][bookmark: _Toc52456386][bookmark: _Toc52456547][bookmark: _Toc52456990][bookmark: _Toc52457868][bookmark: _Toc58228795][bookmark: _Toc58235279][bookmark: _Toc69304526]The requirements of the present document are provided in 3GPP TS 38.508-1 Release 17 [48].
4.1	Environmental conditions
The requirements in this clause apply to all types of UE(s).
[bookmark: _Toc21353538][bookmark: _Toc27749139][bookmark: _Toc36227942][bookmark: _Toc36228238][bookmark: _Toc36228693][bookmark: _Toc36228910][bookmark: _Toc44454495][bookmark: _Toc44454947][bookmark: _Toc52446983][bookmark: _Toc52447104][bookmark: _Toc52455757][bookmark: _Toc52456387][bookmark: _Toc52456548][bookmark: _Toc52456991][bookmark: _Toc52457869][bookmark: _Toc58228796][bookmark: _Toc58235280][bookmark: _Toc69304527]4.1.1	Temperature
Regarding FR1 the UE shall fulfil all the requirements in the full temperature range of:
Table 4.1.1-1: Temperature conditions for FR1
	+15C to +35C
	For normal conditions (with relative humidity of 25 % to 75 %)

	-10C to +55C
	For extreme conditions (see IEC publications 68‑2‑1 and 68‑2‑2)



Outside this temperature range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in TS 38.101-1 [7] clause 6.2 for extreme operation.
The normative reference for this requirement is TS 38.101-1 [7] Annex E.2.
All RF requirements for UEs operating in FR2 are defined over the air and can only be tested in an OTA chamber. 
Regarding FR2 the UE shall fulfil all requirements in the temperature range defined in Table 4.1.1-2.
Table 4.1.1-2: Temperature conditions for FR2
	+15C to +35C
	For normal (room temperature) conditions with relative humidity of 25% to 75%

	-10C to +55C
	For extreme conditions



Outside this temperature range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in TS 38.101-2[8] clause 6.2 for extreme operation.
The normative reference for this requirement is TS 38.101-2 [8] Annex E.2.
Some tests are performed also in extreme temperature conditions. These test conditions are denoted as TL (temperature low, -10C) and TH (temperature high, +55C).
[bookmark: _Toc21353539][bookmark: _Toc27749140][bookmark: _Toc36227943][bookmark: _Toc36228239][bookmark: _Toc36228694][bookmark: _Toc36228911][bookmark: _Toc44454496][bookmark: _Toc44454948][bookmark: _Toc52446984][bookmark: _Toc52447105][bookmark: _Toc52455758][bookmark: _Toc52456388][bookmark: _Toc52456549][bookmark: _Toc52456992][bookmark: _Toc52457870][bookmark: _Toc58228797][bookmark: _Toc58235281][bookmark: _Toc69304528]4.1.2	Voltage
Editor's Note: This clause is incomplete. The following items are missing or are incomplete:
- Methodology to control the voltage in a case which a power cable is not connected to DUT is FFS since it is not agreed whether we can connect the power cable to DUT at the OTA measurement situation yet.
Regarding both FR1 and FR2 the UE shall fulfil all the requirements in the full voltage range, i.e. the voltage range between the extreme voltages.
The manufacturer shall declare the lower and higher extreme voltages and the approximate shutdown voltage. For the equipment that can be operated from one or more of the power sources listed below, the lower extreme voltage shall not be higher, and the higher extreme voltage shall not be lower than that specified below.
Table 4.1.2-1: Voltage conditions
	Power source
	Lower extreme
voltage
	Higher extreme
voltage
	Normal conditions
voltage

	AC mains
	0.9 * nominal
	1.1 * nominal
	nominal

	Regulated lead acid battery
	0.9 * nominal
	1.3 * nominal
	1.1 * nominal

	Non regulated batteries:
Leclanché
Lithium
Mercury/nickel & cadmium
	
0.85 * nominal
0.95 * nominal
0.90 * nominal
	
nominal
1.1 * nominal
	
nominal
1.1 * nominal
nominal



Outside this voltage range the UE if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in TS 38.101-1[7] and TS 38.101-2[8] clause 6.2 for extreme operation. In particular, the UE shall inhibit all RF transmissions when the power supply voltage is below the manufacturer declared shutdown voltage.
The normative reference for this requirement is TS 38.101-1 [7] Annex E.2 and TS 38.101-2 [8] Annex E.2.
Some tests are performed also in extreme voltage conditions. These test conditions are denoted as VL (lower extreme voltage) and VH (higher extreme voltage).
[bookmark: _Toc21353540][bookmark: _Toc27749141][bookmark: _Toc36227944][bookmark: _Toc36228240][bookmark: _Toc36228695][bookmark: _Toc36228912][bookmark: _Toc44454497][bookmark: _Toc44454949][bookmark: _Toc52446985][bookmark: _Toc52447106][bookmark: _Toc52455759][bookmark: _Toc52456389][bookmark: _Toc52456550][bookmark: _Toc52456993][bookmark: _Toc52457871][bookmark: _Toc58228798][bookmark: _Toc58235282][bookmark: _Toc69304529]4.2	Common requirements of test equipment
Mobile conformance testing can be categorized into 3 distinct areas:
-	RF Conformance Testing consisting of:
-	Transmission and Reception Conformance Testing.
-	Performance Conformance Testing.
-	RRM Conformance Testing.
-	Signalling Conformance Testing.
The test equipment required for each category of testing may or not be different, depending on the supplier of the test equipment. However, there will be some generic requirements of the test equipment that are essential for all three categories of test, and these are specified in this clause.
In addition, there will be requirements to test operation in multi-system configurations other than E-UTRA and NR dual connectivity (EN-DC). However, these would not form a common test equipment requirement for the three test areas and are not considered in the present document.
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5 to 7	VoidTest environments for RF test
5.0	General
5.0.1	Single PDU configuration for RF testing
For RF and performance test case execution on 5G SA UE's defined in TS 38.521-1 [14], TS 38.521-2 [15],  TS 38.521-4 [17], IMS shall not be considered and UE's shall be able use RRC (IDLE, CONNECTED) preambles defined in TS 38.508-1 clause 4.5. Before entering RRC_CONNECTED or RRC_IDLE state during initial conditions or test procedure, it is recommended that UE is pre-configured with only 1 PDU (non-IMS) along with appropriate settings to ensure UE operates and stays on NR cell.
For EN-DC settings the corresponding requirement holds that IMS shall not be considered and it is recommended that UE is pre-configured with only 1PDU/1 PDN.
[bookmark: _Toc21354169][bookmark: _Toc27749809]5.1	Requirements of test equipment
[bookmark: _Toc21354170][bookmark: _Toc27749810]5.1.1	Requirements for transmission and reception tests
[bookmark: _Toc21354171][bookmark: _Toc27749811]5.1.1.1	Requirements common for conducted and OTA tests
No common RF test environment requirements are specified in addition to the common requirements described in clause 4.2.
[bookmark: _Toc21354172][bookmark: _Toc27749812]5.1.1.2	Requirements for conducted tests
No common RF test environment requirements are specified in addition to the common requirements described in clause 4.2.
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[bookmark: _Toc21354281][bookmark: _Toc27749934]Annex A to C(informative): VoidConnection Diagrams
[bookmark: _Toc21354282][bookmark: _Toc27749935]A.1	Definition of Terms
System Simulator or SS – A device or system, that is capable of generating simulated Node B signalling and analysing UE signalling responses on one or more RF channels, in order to create the required test environment for the UE under test. It will also include the following capabilities:
1.	Measurement and control of the UE Tx output power through  commands
2.	Measurement of Throughput
3.	Measurement of signalling timing and delays
4.	Ability to simulate UTRAN and/or E-UTRAN and/or GERAN signalling
Test System – A combination of devices brought together into a system for the purpose of making one or more measurements on a UE in accordance with the test case requirements. A test system may include one or more System Simulators if additional signalling is required for the test case. The following diagrams are all examples of Test Systems.
NOTE 1:	The above terms are logical definitions to be used to describe the test methods used in the documents TS 38.521-1, TS 38.521-2, TS 38.521-3, TS 38.523-1 and TS 38.533 in practice, real devices called 'System Simulators' may also include additional measurement capabilities or may only support those features required for the test cases they are designed to perform.
NOTE 2:	Components in the connection diagrams:
The components in the connection diagrams represent ideal components. They are intended to display the wanted signal flow. They don’t mandate real implementations.
Connection: Each connection is displayed as a one or two sided arrow, showing the intended signal flow. In some cases, for some tests, some connections shown may not be necessary (for example UL RX connection for a second cell).
Circulator: The signal, entering one port, is conducted to the adjacent port, indicated by the arrow. The attenuation among the above mentioned ports is ideally 0 and the isolation among the other ports is ideally ∞.
Splitter: a splitter has one input and 2 or more outputs. The signal at the input is equally divided to the outputs. The attenuation from input to the outputs is ideally 0 and the isolation between the outputs is ideally ∞.
Combiner: a combiner has one output and 2 or more inputs. The signals at the inputs are conducted to the output, all with the same, ideally 0 attenuation. The isolation between the inputs is ideally ∞.
Switch: contacts a sink (or source) alternatively to two or more sources (or sinks).
Fader: The fader has one input and one output. The MIMO fading channel is represented by several single faders (e.g. 8 in case of a MIMO antenna configuration 4x2) The correlation among the faders is described in TS 36.521-1 clause B.2.2. In some cases, for some tests, diagrams with fader(s) are referenced when no fading is required; in this case the fader(s) is omitted.
Attenuator: TBD
Test Equipment Part (TE): is the section of the connection diagram focused including a combination of devices to perform one or several measurements on a UE depending on the test requirements specified in 3GPP TS 38.101-1 [7], 3GPP TS 38.101-2 [8] and 3GPP TS 38.101-3 [9]. The basic TE is the system simulator to enable the connection between the gNB (and the eNB, if NSA mode) and the DUT. The number of cells, the number of streams per cell and how to combine them, channel and propagations conditions, etc. are also part of the TE. Other instruments as external spectrum analyser, interferer generators, external faders or external AWGN generators can be also considered part of the TE, as these instruments allow to measure a test requirement or to set the UE under certain conditions.
DUT Part (UE): for conducted measurement this section is focused on the number of physical antenna connectors and how to combine in the DUT. For radiated measurement this section shows the connections needed to translate the UL/DL streams to the radiated part.
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