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///Start of changes
[bookmark: _Toc21354261][bookmark: _Toc27749905]7	Test environments for RRM tests
[bookmark: _Toc21354262][bookmark: _Toc27749906]7.0	General
[bookmark: _Toc21354263][bookmark: _Toc27749907]7.0.1	Single PDU configuration for RRM testing
For RRM test case execution on 5G SA UEs defined in TS 38.533 [18]7.1	Requirements, IMS shall not be considered and UE's shall be able use RRC (IDLE, CONNECTED) preambles defined in TS 38.508-1 Section 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 0 or 1 PDU (non-IMS).
[bookmark: _Toc27749908]For EN-DC settings the corresponding requirement holds that IMS shall not be considered and it is recommended that UE is pre-configured with 0PDU/0PDN or 1PDU/1 PDN.
7.1	Test equipment requirements
[bookmark: _Toc21354264][bookmark: _Toc27749909]7.1.1	Void
[bookmark: _Toc21354265][bookmark: _Toc27749910]7.1.2	Void
[bookmark: _Toc21354266][bookmark: _Toc27749911]7.1.3	Requirements for OTA test method
[bookmark: _Toc21354267][bookmark: _Toc27749912]7.1.3.1	General
Editor’s Note:
-	The UE pre-configuration mentioned below to disable UL Tx diversity schemes shall be voided once a test methodology solution to minimize spectral flatness artefacts between TE and UE over all test points is defined.
For conformance testing using the OTA test environment, the UE under test shall be pre-configured with UL Tx diversity schemes disabled to account for single polarization System Simulator (SS) in the test environment. The UE under test may transmit with dual polarization.
[bookmark: _Toc27749913]7.1.3.2	RRM baseline setup
The RRM baseline setup shall fulfil the capabilities detailed in this section.
The following permitted test setups are considered for OTA RRM testing:
-	DFF test setup as described in Clause B.2.2.
-	Simplified DFF test setup as described in Clause B.2.3.
-	IFF test setup as described in Clause B.2.4.
-	Enhanced IFF test setup based in the IFF test setup described in Clause B.2.4, with the enhancements described in this clause.
-	IFF+DFF Hybrid teset setup as described in Clause B.2.2 for DFF TRxP(s) and B2.4 for IFF TRxP(s), with the enhancements described in this clause.
[bookmark: _Toc27749914]7.1.3.2.1	General description
TRxPs and Cells:
-	Up to 2 NR transmission reception points TRxPs are emulated.
Support of interworking scenarios
-	For test scenarios involving both, LTE and NR FR2 carriers, the test setup shall be capable to provide LTE link to the DUT. The emulated LTE cell provides a stable LTE signal without precise propagation modelling or path loss control between it and the DUT. No performance verification for and relative to LTE carriers is supported.
-	For test scenarios involving both, NR FR1 and NR FR2 carriers, the test setup shall be capable to provide NR FR1 link to the DUT. The NR FR1 link has a stable and noise-free signal without precise path loss or polarization control. No performance verification for and relative to NR FR1 carriers is supported.
Antennas, polarization, simultaneously active AoAs:
-	N dual-polarized antennas transmitting the signals from the emulated gNB sources to the DUT.
-	The antennas transmit into the test zone in such a way that signal polarization does not prevent the DUT receiving a consistent, predictable power level.
-	N ≥ NMAX_AoAs, where NMAX_AoAs is the maximum number of simultaneously active (emulating signal) angles of arrival AoAs. The NMAX_AoAs for the different permitted test methods is:
-	For UE RRM baseline measurement setup based on DFF, the supported NMAX_AoAs = 2.
-	For UE RRM baseline measurement setup based on simplified DFF, the supported NMAX_AoAs = 1.
-	For UE RRM baseline measurement setup based on IFF, the supported NMAX_AoAs = 1.
-	For UE RRM baseline measurement setup based on enhanced IFF, the supported NMAX_AoAs = 2.
-	For UE RRM baseline measurement setup based on IFF+DFF, the supported NMAX_AoAs = 2.
Angular Relationship:
-	A positioning system such that an angular relationship with two axes of freedom is provided between the DUT and the test system antennas (or the setup should provide equivalent functionality).
-	For NMAX_AoAs = 2 the setup shall enable following relative angular relationships between the NMAX_AoAs simultaneously active AoAs: 30°, 60°, 90°, 120° and 150°.
-	For single active probe scenarios, in case that step change of AoA is required, the setup shall enable following relative angular change between initial and target AoA: 30°, 60°, 90°, 120° and 150°.
Wanted and noise (AWGN) signals can be transmitted from one or both active probes. Test description will define the exact signal/noise/SNR/SINR level per TRxP at the reference point.
Multiple DL transmission antenna ports:
-	In case of multiple DL transmission antenna ports are required for RRM testing, the different antenna ports are mapped to different polarizations.
Measurement Uncertainty:
-	The threshold MU for the equivalence framework for RRM will be based on direct far field (DFF) test method for D ≤ 5 cm and on indirect far field (IFF) test method for D > 5 cm. If the MTSU for the IFF test method for D ≤ 5 cm is finalized before DFF, the IFF MTSU shall be used as provisional threshold MU until DFF is completed.
[bookmark: _Toc27749915]7.1.3.2.2	Applicability criteria
The applicability criteria for the RRM measurement setup based on DFF is described in B.2.2.1.
The applicability criteria for the RRM measurement setup based on simplified DFF is described in B.2.3.1.
The applicability criteria for the RRM measurement setup based on IFF is described in B.2.4.1.
The applicability criteria for the RRM measurement setup based on enhanced IFF is described in B.2.4.1:
The applicability criteria for the RRM measurement setup based on IFF+DFF follows DFF as described in B.2.2.1:
[bookmark: _Toc27749916]7.1.3.2.3	Measurement distance and quiet zone
For RRM baseline measurement setup based on DFF:
-	The measurement distance defined for the DFF UE RF test method described in B.2.2.4 applies.
-	A DFF measurement setup has the centre of the Quiet Zone (QZ) located at the centre of the rotational axes (of DUT and measurement antenna). For the RRM measurement baseline setup based on DFF, the vertices of the N probes have to be aligned to the resulting centre of the QZ. The centre of the QZ is taken as the reference point for MU definition for each probe. The same QZ size as for DFF UE RF test method described in B.2.2.2 applies.
For RRM baseline measurement setup based on simplified DFF:
-	The measurement distance defined for the simplified DFF UE RF test method described in B.2.3.4 applies.
-	The same QZ size and definition as for simplified DFF UE RF test method described in B.2.3.2 applies.
For RRM baseline measurement setup based on IFF:
-	The measurement distance defined for the IFF UE RF test method described in B.2.4.4 applies.
-	The Quiet Zone definition for the IFF UE RF test method described in B.2.4.2 applies.
For RRM baseline measurement setup based on enhanced IFF:
-	The measurement distance defined for the IFF UE RF test method described in B.2.4.4 applies.
-	An IFF measurement setup has the centre of the Quiet Zone (QZ) located at the centre of the rotational axes (of DUT). For the RRM measurement baseline setup based on IFF, the reflectors have to be aligned to transmit a plane wave to the resulting centre of the QZ. The centre of the QZ is taken as the reference point for MU definition for each reflector. The QZ is a sphere of radius R. The size of the QZ defined in B.2.4.2 applies.
For RRM baseline measurement setup based on IFF+DFF:
-	For IFF TRxPs, the measurement distance defined for the IFF UE RF test method described in B.2.4.4 applies.
-	For DFF TRxPs, the measurement distance defined for the DFF UE RF test method described in B.2.2.4 applies.
-	An IFF+DFF measurement setup has the centre of the Quiet Zone (QZ) located at the centre of the rotational axes (of DUT). For the RRM measurement baseline setup based on IFF+DFF, IFF reflectors have to be aligned to transmit a plane wave to the resulting centre of the QZ, and the vertices of the DFF probes have to be aligned to the resulting centre of the QZ. The centre of the QZ is taken as the reference point for MU definition for each reflector or probe. The QZ is a sphere of radius R. The size of the QZ defined in B.2.4.2 applies for IFF TRxPs and B.2.2.2 for DFF TRxPs.
[bookmark: _Toc27749917]7.1.3.2.4	Quality of the quiet zone
For RRM, the quality of the quiet zone validation defined in Annex O of TS 38.521-2 [15] needs to assess only the single-directional EIRP and EIS metrics. For measurement setups with multiple probes, the QoQZ procedure needs to be performed with all probes present and in the conditions used for RRM testing.
The quality of the quiet zone for the RRM measurement setup based on DFF is described in B.2.2.3. The QoQZ validation needs to be performed only with the reference probe P0.
The quality of the quiet zone for the RRM measurement setup based on simplified DFF is described in B.2.3.3.
The quality of the quiet zone for the RRM measurement setup based on IFF is described in B.2.4.3.
The quality of the quiet zone for the RRM measurement setup based on enhanced IFF is described in B.2.4.3. The QoQZ validation needs to be performed only with the reference reflector, P0, if same sized IFF reflectors are used..
The quality of the quiet zone for the RRM measurement setup based on IFF+DFF is described in B.2.4.3 for IFF probes and in B.2.2.3 for DFF probes. The QoQZ validation needs to be performed only with the one probe among all DFF probes and one probe among all IFF probes.
[bookmark: _Toc21354235][bookmark: _Toc27749875]7.1.3.3	Procedure for UE antenna gain calibration
Procedure for Rx-beam peak direction for absolute SS-RSRP:
1.	Position the UE so that the Rx beam peak direction is aligned towards the measurement antenna.
2.	Make the UE report SS-RSRP at each frequency used in the test scenarios, while setting the downlink SS power at the centre of the quiet zone to -82dBm/SCS. Here, the SS-RSRP reported levels are denoted as PRSRP(f).
3.	Calculate ‘Delta(NRf)’ for each carrier frequency used in the test case, using the equation: Delta(NRf) = PRSRP(f) + 82.
[bookmark: _Toc21354236][bookmark: _Toc27749876]7.1.3.4	Handling of Test Requirements
When a Test Tolerance value is calculated in 38.903 the ‘Delta(NRf)’ as defined in 7.1.3.3 can be used to calculate test requirements by offsetting the nominal RSRP with ‘Delta(NRf)’.

[bookmark: _Toc21354268][bookmark: _Toc27749918]7.2	Reference test conditions
///End of changes

