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Introduction
RAN4 has been in the process of defining test cases for RRM requirements. There have been some discussions and agreements on which tests should be using 1 AoA vs 2 AoA. However, RAN4 still needs to decide on those for phase 3 and phase 4 tests. Also, for the 1 AoA tests RAN4 needs to decide between setup 1 (beam peak) and setup 2 (non-beam peak). In this contribution we list out the tests already defined and assign the AoA test setup to each. We also provide input to upcoming phase 3 and phase 4 tests. In addition, we also show how to specify certain parameters such as Noc levels, TDM transmissions etc.  
Discussion

Table 2‑1 lists the phase 1 and phase 2 tests along with the test setup that should be used.  Table 2‑2 lists the same for phase 3 and 4 test scenarios. 
Proposal 1: RRM tests should use the test setup proposed in Table 2‑1 and Table 2‑2.


[bookmark: _Ref1071840]Table 2‑1: Phase 1 and 2 Test Case List with AoA setup
	Category
	Tests
	Test Setup

	Cell re-selection to NR
	Intra-frequency NR case
	1 AoA, non-beam peak

	
	Cell reselection to FR2 inter-frequency NR case
	1 AoA, non-beam peak

	Handover
	Inter-frequency handover from FR1 to FR2; unknown target cell
	1 AoA, non-beam peak

	
	Intra-frequency handover from FR2 to FR2; unknown target cell
	1 AoA, non-beam peak

	
	Inter-frequency handover from FR2 to FR2; unknown target cell
	2 AoA

	Random Access
	Contention based random access test in FR2 for NR Standalone
	1 AoA, non-beam peak

	
	Non-contention based random access test in FR2 for NR Standalone
	1 AoA, non-beam peak

	UE Transmit Timing
	NR UE Transmit Timing Test for FR2
	1 AoA, beam peak

	
	SA FR2 timing advance adjustment accuracy
	1 AoA, beam peak

	RLM
	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB based
RLM RS in non-DRX mode
	2 AoA

	
	Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based
RLM RS in non-DRX mode
	2 AoA

	
	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB based
RLM RS in DRX mode
	1 AoA, non-beam peak

	
	Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based
RLM RS in DRX mode
	1 AoA, non-beam peak

	
	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with CSIRS-
based RLM in non-DRX mode
	2 AoA

	
	Radio Link Monitoring In-sync Test for FR2 PCell configured with CSI-RS based
RLM in non-DRX mode
	2 AoA

	
	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with CSIRS-
based RLM in DRX mode
	1 AoA, non-beam peak

	
	Radio Link Monitoring In-sync Test for FR2 PCell configured with CSI-RS based
RLM in DRX mode
	1 AoA, non-beam peak

	Interruptions
	
	1 AoA, beam peak

	Scell Activation 
	SCell Activation and deactivation for FR2 SCell with the active serving cell in
the same FR2 band
	1 AoA, beam peak

	BFD and Link recovery procedures
	Beam Failure Detection and Link Recovery Test for FR2 PCell configured
with SSB-based BFD and LR in non-DRX mode
	2 AoA

	
	Beam Failure Detection and Link Recovery Test for FR2 PCell configured
with SSB-based BFD and LR in DRX mode
	2 AoA

	
	Beam Failure Detection and Link Recovery Test for FR2 PCell configured
with CSI-RS-based BFD and LR in non-DRX mode
	2 AoA

	
	Beam Failure Detection and Link Recovery Test for FR2 PCell configured
with CSI-RS-based BFD and LR in DRX mode
	2 AoA

	Active BWP Delay
	FR2- NR FR2 DL active BWP switch of PCell with non-DRX in SA
	1 AoA, beam peak

	
	NR FR1- NR FR2 DL active BWP switch of PCell with non-DRX in SA
	1 AoA, beam peak

	
	RRC NR FR2- NR FR2 DL active BWP switch of PCell with non-DRX in SA
	1 AoA, beam peak

	Intra-frequency Measurements
	SA event triggered reporting test without gap under non-DRX
	2 AoA

	
	SA event triggered reporting test without gap under DRX
	

	
	SA event triggered reporting test with per-UE gaps under non-DRX
	2 AoA

	
	SA event triggered reporting test with per-UE gaps under DRX
	

	Inter-freq measurement
	SA event triggered reporting tests For FR2 without SSB time index detection
when DRX is not used (PCell in FR2)
	2 AoA

	
	SA event triggered reporting tests For FR2 without SSB time index detection
when DRX is used (PCell in FR2)
	

	
	SA event triggered reporting tests For FR2 with SSB time index detection
when DRX is not used (PCell in FR2)
	2 AoA

	
	SA event triggered reporting tests For FR2 with SSB time index detection
when DRX is used (PCell in FR2)
	

	
	SA event triggered reporting tests for FR2 without SSB time index detection
when DRX is not used (PCell in FR1)
	2 AoA

	
	SA event triggered reporting tests for FR2 without SSB time index detection
when DRX is used (PCell in FR1)
	

	
	SA event triggered reporting tests for FR2 with SSB time index detection
when DRX is not used (PCell in FR1)
	2 AoA

	
	SA event triggered reporting tests for FR2 with SSB time index detection
when DRX is used (PCell in FR1)
	

	SS-RSRP
	intra-frequency case
	1 AoA, non-beam peak

	
	SA inter-frequency case measurement accuracy with FR2 serving cell and
FR2 target cell
	1 AoA, non-beam peak

	SS-RSRQ
	Intra-frequency case
	1 AoA, non-beam peak

	
	SA Inter-frequency measurement accuracy with FR2 serving cell and FR2
TDD target cell
	1 AoA, non-beam peak

	SS-SINR
	
	1 AoA, non-beam peak

	L1-RSRP measurement for beam reporting
	SSB based L1-RSRP measurement
	1 AoA, non-beam peak

	
	CSI-RS based L1-RSRP measurement
	1 AoA, non-beam peak

	PSCell addition and release delay
	Addition and Release Delay of known NR PSCell
	1 AoA, non-beam peak





[bookmark: _Ref1072157]Table 2‑2: Phase 3 and 4 test scenarios with AoA setup
	Category
	Tests
	Test Setup

	EN-DC SFTD measurement delay
	SFTD is only measured before NR PSCell addition
	1 AoA, beam peak

	EN-DC interruptions due to measurement on deactivated SCell
	EN-DC CA
	1 AoA, beam peak

	SA interruptions due to measurement on deactivated SCell
	SA CA
	1 AoA, beam peak

	EN-DC/SA SSB RLM scheduling restriction and impact on mobility
	Resource overlapping
	2AoA

	RRC Re-establishment
	TS38.133 A.6.3.2.1/A.7.3.2.1
	2AoA

	RRC Release with redirection to NR/E-UTRAN
	TS38.133 A.6.3.2.3/A.7.3.2.3
	1 AoA, non-beam peak

	EN-DC SFTD measurement accuracy
	SFTD
	1 AoA, beam peak

	EN-DC MTTD
	MTTD
	1 AoA, non-beam peak

	NR CA MTTD
	MTTD
	1 AoA, non-beam peak

	EN-DC/SA beam failure detection and recovery and scheduling restriction
	Resource overlapping
	2AoA

	SA/EN-DC SS-SINR measurement accuracies
	SS-SINR
	1 AoA, non-beam peak

	SA SFTD delay and interruption
	Only for measurement before LTE PSCell addition in NE-DC
	1 AoA, beam peak

	TCI state switch delay
	
	2AoA



For most test cases with 2AoA we propose to use TDM’ing of transmissions from the two AoA’s. The cleanest way of doing this is by adding a scheduling parameter to the RMC’s which specify when that channel can transmit. As an example, the one AoA could be scheduled in even slots and the other in odd slots.
If simultaneous transmissions will be found as feasible, the tests with multiple cell (e.g. intra-frequency measurements) could use this testing mode.
Proposal 2a: For two AoA tests, use TDM transmissions between the two angles for most tests. 
Proposal 2b: Add a scheduling parameter to the RMC’s to specify in which slot each AoA can transmit/receive.  
The Noc levels in FR2 would need to be band group dependent. In our companion papers [1,2] we propose the Noc levels (dBm/Hz) for 1AoA and 2AoA cases. 
	Band Group
	Noc (1 AoA)Note1
	Noc (2 AoA)Note 2

	NR_TDD_FR2_T (n257, n258, n261)
	-158
	-142

	NR_TDD_FR2_Y (n260)
	-155
	-137.5

	Note1: Fine beam and beam peak direction assumed here. 
Note2: Rough beams with 2 AoA 











In Table 2‑3, we provide an example table for OTA parameters in a 2AoA setup. The assumption is that UE is using fine beams for cell 2 and rough beams for cell 3. The AoA setup reference is taken from draftCR [3]. The assumption here is that config1 is with 120 kHz SSB and config2 with 240 kHz SSB. 
[bookmark: _Ref1081559]Table 2‑3: OTA Params Table
	Parameter
	Unit
	Config
	Band Group
	Cell 2
	Cell 3

	
	
	
	
	T1
	T2
	T1
	T2

	AoA setup
	
	1, 2
	
	A.3.15.3

	Angle of Arrival
	
	1,2
	
	Angle1
	Angle 2

	[image: ]
	dB
	1, 2
	
	3
	3
	3
	3

	[image: ] Note 2,Note4
	dBm/15 kHz
	1, 2
	NR_TDD_FR2_T
	-105.24
	-100.24

	
	
	
	NR_TDD_FR2_Y
	-100.7
	-95.7

	[image: ] Note 2,Note4
	dBm/SCS
	1,2
	NR_TDD_FR2_T
	-96.24
	-91.24

	
	
	
	NR_TDD_FR2_Y
	-91.7
	-86.7

	SS-RSRPNote3,Note4
	dBm/SCS
	1
	NR_TDD_FR2_T
	-93.24
	-92.7

	
	
	
	NR_TDD_FR2_Y
	-88.7
	-83.7

	
	
	2
	NR_TDD_FR2_T
	-90.24
	-89.7

	
	
	
	NR_TDD_FR2_Y
	-85.7
	-80.7

	[image: ]
	dB
	1, 2
	
	3
	3
	3
	3

	[image: ]
	dBm/95.04MHz
	1, 2
	
	TBD
	TBD

	Note 1: 	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2: 	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3: 	SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:     Noc and SS-RSRP values as seen at the reference point in the quite zone



Proposal 3: Format OTA params table for RRM tests as given in Table 2‑3 
Conclusions

Proposal 1: RRM tests should use the test setup proposed in Table 2‑1 and Table 2‑2.
Proposal 2a: For two AoA tests, use TDM transmissions between the two angles for most tests. 
Proposal 2b: Add a scheduling parameter to the RMC’s to specify in which slot each AoA can transmit/receive.  
[bookmark: _GoBack]Proposal 3: Format OTA params table for RRM tests as given in Table 2‑3 
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