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[bookmark: _Toc97562321][bookmark: _Toc104122555][bookmark: _Toc104205506][bookmark: _Toc104206713][bookmark: _Toc104503673][bookmark: _Toc106127604][bookmark: _Toc123057969][bookmark: _Toc124256662]8	Conducted performance requirements
[bookmark: _Toc97562322][bookmark: _Toc104122556][bookmark: _Toc104205507][bookmark: _Toc104206714][bookmark: _Toc104503674][bookmark: _Toc106127605][bookmark: _Toc123057970][bookmark: _Toc124256663]8.1	General
[bookmark: _Toc21338139][bookmark: _Toc29808247][bookmark: _Toc37068166][bookmark: _Toc37083709][bookmark: _Toc37084051][bookmark: _Toc40209413][bookmark: _Toc40209755][bookmark: _Toc45892714][bookmark: _Toc53176571][bookmark: _Toc61120847][bookmark: _Toc67917991][bookmark: _Toc76298034][bookmark: _Toc76572046][bookmark: _Toc76651913][bookmark: _Toc76652751][bookmark: _Toc83742023][bookmark: _Toc91440513][bookmark: _Toc98849298][bookmark: _Toc106543147][bookmark: _Toc106737242][bookmark: _Toc107233009][bookmark: _Toc107234596][bookmark: _Toc107419565][bookmark: _Toc107476858][bookmark: _Toc114565671][bookmark: _Toc115267759][bookmark: _Toc123057971][bookmark: _Toc124256664][bookmark: _Hlk123056518]8.1.1	Relationship between minimum requirements and test requirements
TS 38.101-5 is a Single-RAT and interwork specification for NR UE, covering minimum performance requirements of both conducted and radiated requirements. Conformance to 38.101-5 is demonstrated by fulfilling the test requirements specified in the present document.
The Minimum Requirements given in 38.101-5 make no allowances for measurement uncertainty (MU). The present document defines test tolerances (TT). These test tolerances are individually calculated for each test. The test tolerances are used to relax the minimum requirements in 38.101-4 to create test requirements. For some requirements, including regulatory requirements, the test tolerance is set to zero.
The measurement results returned by the test system are compared – without any modification – against the test requirements as defined by various level of “Shared Risk” principle as described below.
a)	Core specification value is not relaxed by any relaxation value (TT=0). For each single measurement, the probability of a borderline good UE being judged as FAIL equals the probability of a borderline bad UE being judged as PASS.
-	Test tolerances equal to 0 (TT=0) are considered in this specification.
b)	Core specification value is relaxed by a relaxation value (TT>0). For each single measurement, the probability of a borderline bad UE being judged as PASS is greater than the probability of a borderline good UE being judged as FAIL.
-	Test tolerances lower than measurement uncertainty and greater than 0 (0 < TT < MU) are considered in this specification.
-	Test tolerances high up to measurement uncertainty (TT = MU) are considered in this specification which is also known as “Never fail a good DUT” principle.
c)	Core specification value is tightened by a stringent value (TT<0). For each single measurement, the probability of a borderline good UE being judged as FAIL is greater than the probability of a borderline bad UE being judged as PASS.
	Test tolerances lower than 0 (TT<0) are not considered in this specification.
The “Never fail a good DUT” and the “Shared Risk” principles are defined in Recommendation ITU-R M.1545.
[bookmark: _Toc21338140][bookmark: _Toc29808248][bookmark: _Toc37068167][bookmark: _Toc37083710][bookmark: _Toc37084052][bookmark: _Toc40209414][bookmark: _Toc40209756][bookmark: _Toc45892715][bookmark: _Toc53176572][bookmark: _Toc61120848][bookmark: _Toc67917992][bookmark: _Toc76298035][bookmark: _Toc76572047][bookmark: _Toc76651914][bookmark: _Toc76652752][bookmark: _Toc83742024][bookmark: _Toc91440514][bookmark: _Toc98849299][bookmark: _Toc106543148][bookmark: _Toc106737243][bookmark: _Toc107233010][bookmark: _Toc107234597][bookmark: _Toc107419566][bookmark: _Toc107476859][bookmark: _Toc114565672][bookmark: _Toc115267760][bookmark: _Toc123057972][bookmark: _Toc124256665][bookmark: _Hlk19881496]8.1.2	Applicability of minimum requirements
The conducted minimum requirements specified in the present document shall be met in all applicable scenarios for FR1. The interwork minimum requirement specified in the present document shall be met in all applicable scenarios for NR interworking operation.
All minimum performance requirements defined in Section 8 are applicable to NR/5GC, EN-DC and NE-DC unless otherwise explicitly stated.
Unless otherwise stated, all minimum performance requirements defined in Section 8 are applicable to UE power class 3 only.
[bookmark: _Toc21338142][bookmark: _Toc29808250][bookmark: _Toc37068169][bookmark: _Toc37083712][bookmark: _Toc37084054][bookmark: _Toc40209416][bookmark: _Toc40209758][bookmark: _Toc45892717][bookmark: _Toc53176574][bookmark: _Toc61120850][bookmark: _Toc67917994][bookmark: _Toc76298037][bookmark: _Toc76572049][bookmark: _Toc76651916][bookmark: _Toc76652754][bookmark: _Toc83742026][bookmark: _Toc91440516][bookmark: _Toc98849301][bookmark: _Toc106543150][bookmark: _Toc106737245][bookmark: _Toc107233012][bookmark: _Toc107234599][bookmark: _Toc107419568][bookmark: _Toc107476861][bookmark: _Toc114565674][bookmark: _Toc115267762][bookmark: _Toc123057973][bookmark: _Toc124256666]8.1.3	Conducted requirements
[bookmark: _Toc123057974][bookmark: _Toc124256667]8.1.3.1	Introduction
The requirements are defined for the following modes:
-	Mode 1: Conditions with external noise source
-	Wanted signal with power level Es is transmitted.
-	External white noise source with power spectral density Noc is used.
-	Es and Noc levels are selected to achieve target SNR as described in Clause 8.1.3.3.
[bookmark: _Toc21338143][bookmark: _Toc29808251][bookmark: _Toc37068170][bookmark: _Toc37083713][bookmark: _Toc37084055][bookmark: _Toc40209417][bookmark: _Toc40209759][bookmark: _Toc45892718][bookmark: _Toc53176575][bookmark: _Toc61120851][bookmark: _Toc67917995][bookmark: _Toc76298038][bookmark: _Toc76572050][bookmark: _Toc76651917][bookmark: _Toc76652755][bookmark: _Toc83742027][bookmark: _Toc91440517][bookmark: _Toc98849302][bookmark: _Toc106543151][bookmark: _Toc106737246][bookmark: _Toc107233013][bookmark: _Toc107234600][bookmark: _Toc107419569][bookmark: _Toc107476862][bookmark: _Toc114565675][bookmark: _Toc115267763][bookmark: _Toc123057975][bookmark: _Toc124256668]8.1.3.2	Reference point
The reference point for SNR, Es and Noc of DL signal is the UE antenna connector or connectors.
[bookmark: _Toc21338144][bookmark: _Toc29808252][bookmark: _Toc37068171][bookmark: _Toc37083714][bookmark: _Toc37084056][bookmark: _Toc40209418][bookmark: _Toc40209760][bookmark: _Toc45892719][bookmark: _Toc53176576][bookmark: _Toc61120852][bookmark: _Toc67917996][bookmark: _Toc76298039][bookmark: _Toc76572051][bookmark: _Toc76651918][bookmark: _Toc76652756][bookmark: _Toc83742028][bookmark: _Toc91440518][bookmark: _Toc98849303][bookmark: _Toc106543152][bookmark: _Toc106737247][bookmark: _Toc107233014][bookmark: _Toc107234601][bookmark: _Toc107419570][bookmark: _Toc107476863][bookmark: _Toc114565676][bookmark: _Toc115267764][bookmark: _Toc123057976][bookmark: _Toc124256669]8.1.3.3	SNR definition
For Mode 1 conditions conducted UE demodulation and CSI requirements the SNR is defined as:
	
Where
-	NRX denotes the number of receiver antenna connectors and the superscript receiver antenna connector j.
-	The above SNR definition assumes that the REs are not precoded, and does not account for any gain which can be associated to the precoding operation.
-	Unless otherwise stated, the SNR refers to the SSS wanted signal.
-	The downlink SSS transmit power is defined as the linear average over the power contributions in [W] of all resource elements that carry the SSS within the operating system bandwidth.
-	The power ratio of other wanted signals to the SSS is defined in clause C.3.1.

[bookmark: _Toc21338145][bookmark: _Toc29808253][bookmark: _Toc37068172][bookmark: _Toc37083715][bookmark: _Toc37084057][bookmark: _Toc40209419][bookmark: _Toc40209761][bookmark: _Toc45892720][bookmark: _Toc53176577][bookmark: _Toc61120853][bookmark: _Toc67917997][bookmark: _Toc76298040][bookmark: _Toc76572052][bookmark: _Toc76651919][bookmark: _Toc76652757][bookmark: _Toc83742029][bookmark: _Toc91440519][bookmark: _Toc98849304][bookmark: _Toc106543153][bookmark: _Toc106737248][bookmark: _Toc107233015][bookmark: _Toc107234602][bookmark: _Toc107419571][bookmark: _Toc107476864][bookmark: _Toc114565677][bookmark: _Toc115267765][bookmark: _Toc123057977][bookmark: _Toc124256670]8.1.3.4	Noc
[bookmark: _Toc21338146][bookmark: _Toc29808254][bookmark: _Toc37068173][bookmark: _Toc37083716][bookmark: _Toc37084058][bookmark: _Toc40209420][bookmark: _Toc40209762][bookmark: _Toc45892721][bookmark: _Toc53176578][bookmark: _Toc61120854][bookmark: _Toc67917998][bookmark: _Toc76298041][bookmark: _Toc76572053][bookmark: _Toc76651920][bookmark: _Toc76652758][bookmark: _Toc83742030][bookmark: _Toc91440520][bookmark: _Toc98849305][bookmark: _Toc106543154][bookmark: _Toc106737249][bookmark: _Toc107233016][bookmark: _Toc107234603][bookmark: _Toc107419572][bookmark: _Toc107476865][bookmark: _Toc114565678][bookmark: _Toc115267766][bookmark: _Toc123057978][bookmark: _Toc124256671]8.1.3.4.1	Introduction
This clause describes the Noc power level for Mode 1 conditions conducted testing of demodulation and CSI requirements.
[bookmark: _Toc21338147][bookmark: _Toc29808255][bookmark: _Toc37068174][bookmark: _Toc37083717][bookmark: _Toc37084059][bookmark: _Toc40209421][bookmark: _Toc40209763][bookmark: _Toc45892722][bookmark: _Toc53176579][bookmark: _Toc61120855][bookmark: _Toc67917999][bookmark: _Toc76298042][bookmark: _Toc76572054][bookmark: _Toc76651921][bookmark: _Toc76652759][bookmark: _Toc83742031][bookmark: _Toc91440521][bookmark: _Toc98849306][bookmark: _Toc106543155][bookmark: _Toc106737250][bookmark: _Toc107233017][bookmark: _Toc107234604][bookmark: _Toc107419573][bookmark: _Toc107476866][bookmark: _Toc114565679][bookmark: _Toc115267767][bookmark: _Toc123057979][bookmark: _Toc124256672]8.1.3.4.2	Noc for NR operating bands in FR1
The Noc power spectrum density shall be larger or equal to the minimum Noc power level for each operating band supported by the UE as defined in clause 8.1.3.4.2.1. 
Unless otherwise stated, a fixed Noc power level of -145 dBm/Hz shall be used for all operating bands.
[bookmark: _Toc21338148][bookmark: _Toc29808256][bookmark: _Toc37068175][bookmark: _Toc37083718][bookmark: _Toc37084060][bookmark: _Toc40209422][bookmark: _Toc40209764][bookmark: _Toc45892723][bookmark: _Toc53176580][bookmark: _Toc61120856][bookmark: _Toc67918000][bookmark: _Toc76298043][bookmark: _Toc76572055][bookmark: _Toc76651922][bookmark: _Toc76652760][bookmark: _Toc83742032][bookmark: _Toc91440522][bookmark: _Toc98849307][bookmark: _Toc106543156][bookmark: _Toc106737251][bookmark: _Toc107233018][bookmark: _Toc107234605][bookmark: _Toc107419574][bookmark: _Toc107476867][bookmark: _Toc114565680][bookmark: _Toc115267768]8.1.3.4.2.1	Derivation of Noc values for NR operating bands in FR1
The minimum Noc power level for an operating band, subcarrier spacing and channel bandwidth is derived based on the following equation:
NocBand_X, SCS_Y, CBW_Z = REFSENSBand_X, SCS_Y, CBW_Z – 10*log10(12*SCS_Y*nPRB) + D – SNRREFSENS + ∆thermal
where 
-	REFSENSBand_X, SCS_Y, CBW_Z is the REFSENS value in dBm for Band X, SCS Y and CBW Z specified in Table 7.3.2-1 of TS 38.101-5 [TBD]
-	12 is the number of subcarriers in a PRB
-	SCS Y is the subcarrier spacing associated with the REFSENS value
-	nPRB is the maximum number of PRB for SCS Y and CBW Z associated with the REFSENS value, and is specified in Table 5.3.2-1 of TS 38.101-5 [TBD]
-	D is diversity gain equal to 3 dB
-	SNRREFSENS = -1 dB is the SNR used for simulation of REFSENS
-	∆thermal is the amount of dB that the wanted noise is set above UE thermal noise, giving a defined rise in total noise. ∆thermal = 16dB, giving a rise in total noise of 0.1dB, regarded as insignificant.
The calculated Noc value for the baseline of Band n256, 15 kHz SCS, 10 MHz CBW is -146.5 dBm/Hz.
An allowance of 1.5dB is made for future bands, giving an Noc power level of -145 dBm/Hz.

<Several sections skipped>
[bookmark: _Toc21338452][bookmark: _Toc29808560][bookmark: _Toc37068479][bookmark: _Toc37084024][bookmark: _Toc37084366][bookmark: _Toc40209728][bookmark: _Toc40210070][bookmark: _Toc45893029][bookmark: _Toc53176894][bookmark: _Toc61121224][bookmark: _Toc67918421][bookmark: _Toc76298496][bookmark: _Toc76572508][bookmark: _Toc76652375][bookmark: _Toc76653221][bookmark: _Toc83742494][bookmark: _Toc91440984][bookmark: _Toc98849774][bookmark: _Toc106543634][bookmark: _Toc106737732][bookmark: _Toc107233499][bookmark: _Toc107235117][bookmark: _Toc107420087][bookmark: _Toc107477385][bookmark: _Toc114566248][bookmark: _Toc115268338][bookmark: _Toc123058012][bookmark: _Toc124256705]C.3	Connection (Conducted)
The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done.
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Table C.3.1-1 is applicable for measurements in which uniform RS-to-EPRE boosting for all downlink physical channels, unless otherwise stated.
Table C.3.1-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)
	Parameter
	Unit
	Value (Note 2)

	SSS transmit power 
	W
	Test specific

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	0

	EPRE ratio of PDCCH to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PDSCH to SSS
	dB
	0

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	Test specific (Note 1)

	EPRE ratio of CSI-RS to SSS
	dB
	-10*log10(L) (Note 3)

	EPRE ratio of OCNG to SSS
	dB
	0

	EPRE ratio of PDCCH OCNG to SSS
	dB
	0

	EPRE ratio of LTE CRS to NR SSS
	dB
	0 (Note 4)

	Note 1:	Value is derived from Table 4.1-1 in TS 38.214 [12] based on "Number of DM-RS CDM groups without data" and "DMRS Type" parameters specified for each test.
Note 2:	The value is the energy of per RE for a single antenna port before pre-coding.

Note 3:	 is the CDM group size of NZP CSI-RS specified for each test.
Note 4: 	It is only applicable to LTE-NR coexistence tests.
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