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Introduction
In RAN5#101 meeting, the misalignment between propagation condition ‘AWGN’ and OTA related test parameters where Noc is not configured was spotted during developing the conformance test case of A.5.5.11.3 MAC-CE based active downlink TCI state switch. Companies agreed some clarification in TS 38.133 might be needed. The document discusses how to address this issue.
Discussion
In most RRM test cases, the test parameters consist of Noc and Es/Noc, based on which RSRP, Iot and Es/Iot could be derived accordingly.
In test case A.5.5.11.3, the OTA related test parameters include only Es power level without Noc level. The Es/Iot was derived at baseband including the effect of UE internal noise instead of Noc. This different template of test parameters was first introduced by R4-2100068 with the intention of keeping the Io level inside the required side conditions. This template now applies in ~50 test cases. The list is attached in Annex.
Table A.5.5.11.3.1.1-4: OTA related test parameters for TCI state switch 
	Parameter
	Unit
	Cell 2
	Cell 3

	
	
	SSB0
	SSB1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival 
	
	Setup 3 according to clause A.3.15.3

	configuration
	
	AoA1
	AoA2

	Ês
	dBm/SCS
	-80.6
	-80.6
	-Infinity
	-80.6

	SS B_RP Note 2
	dBm/ SCS
	-80.6
	-80.6
	- Infinity
	-80.6

	
BB Note 7
	dB
	8.3
	8.3
	-Infinity
	8.3

	IoNote2
	dBm/95.04 MHz Note4
	-56.0
	-56.0
	- Infinity
	-50.0

	Note 1:	Void
Note 2:	SS B_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	Void
Note 4: 	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the center of the quiet zone.
Note 6:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation
Note 7:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.



At the same time, the propagation condition was still indicated as AWGN despite that external noise is not required. This could be misleading since ‘AWGN’ is normally used when external noise is added in the test scenario to achieve expected Es/Noc in RRM test cases. A more appropriate propagation condition is needed.
Table A.5.5.11.3.1.1-3: NR Cell specific test parameters for TCI state switch
	Parameter
	Unit
	Cell 2

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1

	Initial UL BWP Configuration
	
	ULBWP.0.2

	Dedicated UL BWP Configuration
	
	ULBWP.1.1

	PDSCH Reference measurement channel
	
	SR.3. 2 TDD

	RMSI CORESET parameters
	
	CR.3.1 TDD

	Dedicated CORESET parameters
	
	CCR.3.1 TDD

	OCNG Patterns
	
	OP. 5

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1

	DL TCI State 0
	
	DLorJoint TCI.State.0

	DL TCI State 1
	
	DLorJoint TCI.State.1

	UL TCI State 0
	
	UL TCI.State.0

	UL TCI State 1
	
	UL TCI.State.1

	Pathloss RS Configuration
	
	Resource #4 in TRS.2.1 TDD

	TRS Configuration
	
	TRS.2.1 TDD for DLorJoint TCI.State.0
TRS.2.2 TDD for DLorJoint TCI.State.1

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols.



Observation 1: For RRM test cases that only Es power level is configured in test parameters, ‘AWGN’ is not an appropriate propagation condition and needs to be corrected.

In these test cases, only Es power level is configured while no external noise or interference is needed. Fading is also not considered. This is quite similar with the test condition of RF test cases. However, there is no propagation definition in TS 38.101-x. Instead, in the conformance testing specifications TS 38.521-x, the propagation conditions are defined as below abstract.
[bookmark: _Toc27478712][bookmark: _Toc36227426]Annex B (normative):
Propagation Conditions
The propagation conditions and channel models for various environments are specified. For each environment a propagation model is used to evaluate the propagation pathless due to the distance. Channel models are formed by combining delay profiles with a Doppler spectrum, with the addition of correlation properties in the case of a multi-antenna scenario.
[bookmark: _Toc27478713][bookmark: _Toc36227427]B.0	No interference
The downlink connection between the System Simulator and the UE is without Additive White Gaussian Noise, and has no fading or multipath effects. 


Observation 2: In TS 38.521-x, propagation condition ‘No interference’ is defined to describe the test condition when noise and interference is not configured.

The propagation condition ‘No interference’ is aligned with the concerned RRM test cases and could be used to replace existing ‘AWGN’. In order to avoid duplicated definition of the same propagation condition, the section B.0 in TS 38.521-2 could be used as a reference in RRM test cases. Below is an example of how to update the RRM test cases.
Table A.5.3.2.2.1.1-3: OTA-related test parameters for contention based random access test in FR2 for PSCell/SCell in EN-DC
	Parameter
	Unit
	Test-1
	Comments

	AoA setup
	
	Setup 1
	As defined in A.3.15.1

	Assumption for UE beamsNote 3
	
	Rough
	

	SSB with 
	Es Note1
	dBm/SCS
	-80.6
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB

	index 0
	SSB_RP
	dBm/SCS
	-80.6
	

	
	Es/IotBB
	dB
	21.09
	

	
	Io
	dBm/95.04 MHz
	-56.01
	Io in symbols containing SSB index 0

	SSB with 
	Es Note1
	dBm/SCS
	-95.0
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB

	index 1
	SSB_RP
	dBm/SCS
	-95.0
	

	
	Es/IotBB
	dB
	6.69
	

	
	Io
	dBm/95.04 MHz
	-70.41
	Io in symbols containing SSB index 1

	Propagation Condition 
	-
	No interference (Note 4)AWGN
	

	Note 1:	No articial noise is applied in this test.
Note 2:	Void.
Note 3:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation
Note 4:     The downlink connection between the System Simulator and the UE is without Additive White Gaussian Noise, and has no fading or multipath effects as specified in TS 38.521-2 B.0 [39].



Proposal 1: Using ‘No interference’ as propagation condition in the RRM test cases that only Es power level is configured in test parameters.
Conclusion
This document discusses the misalignment between test parameter configuration and propagation condition in a number of RRM test cases. Following observation and proposal are provided for RAN4 decision.
Observation 1: For RRM test cases that only Es power level is configured in test parameters, ‘AWGN’ is not an appropriate propagation condition and needs to be corrected.
Observation 2: In TS 38.521-x, propagation condition ‘No interference’ is defined to describe the test condition when noise and interference is not configured.
Proposal 1: Using ‘No interference’ as propagation condition in the RRM test cases that only Es power level is configured in test parameters.
Annex
The list of RRM test cases that only Es power level is configured in test parameters is as below table.
	Handover
	A.7.3.1.6	Handover with PSCell from SA to EN-DC with unknown FR2 target Pscell
A.7.3.1.7	HO with PSCell from FR1 NR-SA to EN-DC with known E-UTRA PCell and known FR2 PSCell

	Random Access
	A.5.3.2.2.1	4-step RA type contention based random access test in FR2 for PSCell/SCell in EN-DC
A.5.3.2.2.2	4-step RA type non-contention based random access test in FR2 for PSCell/SCell in EN-DC
A.5.3.2.2.3	2-step RA type contention based random access test in FR2 for PSCell/SCell in EN-DC
A.5.3.2.2.4	2-step RA type non-contention based random access test in FR2 for PSCell/SCell in EN-DC
A.7.3.2.2.1	4-step RA type c ontention based random access test in FR2 for NR Standalone
A.7.3.2.2.2	4-step RA type n on-contention based random access test in FR2 for NR Standalone
A.7.3.2.2.3	2-step RA type contention based random access test in FR2 for NR Standalone
A.7.3.2.2.4	2-step RA type n on-contention based random access test in FR2 for NR Standalone

	PSCell addition and release delay
	A.5.5.7.1	Addition and Release Delay of NR PSCell
A.7.5.7.1	Addition and Release Delay of known NR PSCell
A.7.5.7.2	Addition and Release Delay of unknown NR PSCell in
A.7.5.7.3	Addition and Release Delay of known NR PSCell in FR2-2
A.7.5.7.4	Addition and Release Delay of unknown NR PSCell in FR2-2

	Active TCI state switch delay
	A.5.5.8.1.1	E-UTRAN – NR PSCell FR2 active TCI state switch for a known TCI state
A.5.5.8.2.1	E-UTRAN – NR PSCell FR2 active TCI state switch for a known TCI state
A.7.5.8.1	MAC-CE based active TCI state switch
A.7.5.8.2	RRC based active TCI state switch
A.7.5.8.3.1	NR PCell FR2 HST active TCI state switch for a known TCI state

	Unified TCI state switch delay
	A.5.5.11.3.1	E-UTRAN – NR PSCell FR2 downlink TCI state switch to cell with additional PCI for a known TCI state
A.7.5.13.1.1	NR PCell FR2 active joint TCI state switch for a known TCI state
A.7.5.13.3.1	NR PCell FR2 active downlink TCI state switch to cell with additional PCI for a known TCI state

	PSCell activation and deactivation delay
	A.5.5.12.1	PSCell activation and deactivation delay

	Conditional PSCell addition and release delay
	A.5.5.13.1	Addition and Release Delay of NR PSCell
A.7.5.12.1	Addition and Release Delay of PSCell

	Intra-frequency Measurements
	A.5.6.1.1	EN-DC event triggered reporting test without gap under non-DRX
A.5.6.1.3	EN-DC event triggered reporting test with per-UE gaps under non-DRX
A.7.6.1.1	SA event triggered reporting test without gap under non-DRX
A.7.6.1.3	SA event triggered reporting test with per-UE gaps under non-DRX
A.7.6.1.5	SA event triggered reporting test without gap under non-DRX for UE configured with highSpeedMeasCA-Scell-r17
A.7.6.1.6	SA event triggered reporting test without gap under non-DRX for FR2-2
A.7.6.1.8	SA event triggered reporting test with per-UE gaps under non-DRX for FR2-2
A.7.6.1.10	SA event triggered reporting test with SSB time index detection without gap under non-DRX for FR2-2
A.7.6.1.11	SA event triggered reporting test with SSB time index detection with per-UE gaps under non-DRX for FR2-2

	Inter-frequency Measurements
	A.5.6.2.1 	EN-DC event triggered reporting tests for FR2 cell without SSB time index detection when DRX is not used
A.5.6.2.3 	EN-DC event triggered reporting tests for FR2 cell with SSB time index detection when DRX is not used
A.5.6.2.5	EN-DC event triggered reporting tests for FR2 cell without SSB time index detection when DRX is not used
A.5.6.2.7	EN-DC event triggered reporting tests for FR2 cell with SSB time index detection when DRX is not used
A.7.6.2.1	SA event triggered reporting tests for FR2 without SSB time index detection when DRX is not used (PCell in FR2)
A.7.6.2.3	SA event triggered reporting tests for FR2 with SSB time index detection when DRX is not used (PCell in FR2)
A.7.6.2.5	SA event triggered reporting tests for FR2 without SSB time index detection when DRX is not used (PCell in FR1)
A.7.6.2.7	SA event triggered reporting tests for FR2 with SSB time index detection when DRX is not used (PCell in FR1)
A.7.6.2.12	SA event triggered reporting tests for FR2-2 without SSB time index detection when DRX is not used (PCell in FR2-2)
A.7.6.2.14	SA event triggered reporting tests for FR2-2 with SSB time index detection when DRX is not used (PCell in FR2-2)
A.7.6.2.16	SA event triggered reporting tests for FR2-2 without SSB time index detection when DRX is not used (PCell in FR1)
A.7.6.2.18	SA event triggered reporting tests for FR2-2 with SSB time index detection when DRX is not used (PCell in FR1)

	SA event triggered reporting tests with Pre-MG
	A.7.6.14.1	Intra-frequency measurement test with SA event triggered reporting tests: with autonomous activation/deactivation of Pre-MG in FR2
A.7.6.14.2	Intra-frequency measurement test with SA event triggered reporting tests: with network-controlled activation/deactivation of Pre-MG in FR2

	SA event triggered reporting tests with concurrent gaps
	A.7.6.15.1	SA event triggered reporting tests For FR2 with fully non-overlapping concurrent MGs for SSB-based inter-frequency measurements
A.7.6.15.2	SA event triggered reporting tests For FR2 with concurrent measurement gaps without SSB time index detection when DRX is not used (PCell in FR2)

	SA event triggered reporting tests with NCSG
	A.7.6.16.1	SA event triggered reporting test with per-UE NCSG under non-DRX
A.7.6.16.3	Event triggered reporting test on deactivated Scell measurement via NCSG in FR2 in non-DRX

	FR2-2 Measurement procedure
	A.15.4.1.1	SA event triggered reporting test without gap under non-DRX for FR2-2 with CCA
A.15.4.2.1	SA event triggered reporting tests for FR2-2 with CCA without SSB time index detection when DRX is not used (PCell in FR2-2)

	RedCap
Random Access
	A.17.3.2.2.1	4-step RA type contention based random access test in FR2 for NR Standal A.17.3.2.2.2	4-step RA type non-contention based random access test in FR2 for NR Standalone one
A.17.3.2.2.3	2-step RA type contention based random access test in FR2 for NR Standalone
A.17.3.2.2.4	2-step RA type non-contention based random access test in FR2 for NR Standalone

	RedCap
Active TCI state switch delay
	A.17.5.4.1	MAC-CE based active TCI state switch
A.17.5.4.2	RRC based active TCI state switch

	RedCap
Measurement procedure
	A.17.6.1.1	SA event triggered reporting test without gap under non-DRX
A.17.6.1.3	SA event triggered reporting test with per-UE gaps under non-DRX
A.17.6.2.1	SA event triggered reporting tests For FR2 without SSB time index detection when DRX is not used (PCell in FR2)
A.17.6.2.3	SA event triggered reporting tests For FR2 with SSB time index detection when DRX is not used (PCell in FR2)
A.18.3.1.5	NR Inter-RAT event triggered reporting tests for FR2 without SSB time index detection when DRX is not used
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