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1.	Introduction
As part of the Rel-16 FR2 RF enhancements, RAN4 has defined a mechanism to enable UL power boosting in exchange for suspended In-Band Emissions requirements ([1], [2], [3], [4]).
This document discusses how to introduce such core requirements into test specifications ([5]).
2.	Discussion
2.1 Core requirements analysis
The changes in core requirements related to Power Boost are the ones highlighted in yellow in tables below:
	[bookmark: _Toc21340781][bookmark: _Toc29805228][bookmark: _Toc36456437][bookmark: _Toc36469535][bookmark: _Toc37253944][bookmark: _Toc37322801][bookmark: _Toc37324207][bookmark: _Toc45889730][bookmark: _Toc52196385][bookmark: _Toc52197365][bookmark: _Toc53173088][bookmark: _Toc53173457][bookmark: _Toc61119452][bookmark: _Toc61119834][bookmark: _Toc67925884][bookmark: _Toc75273522][bookmark: _Toc76510422][bookmark: _Toc83129576][bookmark: _Toc90591109][bookmark: _Toc98864136][bookmark: _Toc99733385][bookmark: _Hlk528842194]6.2.4	Configured transmitted power
The UE can configure its maximum output power. The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11].
The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c is within the following bounds
[bookmark: _Hlk36570999]PPowerclass + DPIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c is bounded by
PTMAX,f,c ≤ TRPmax
[bookmark: _Hlk36573666][bookmark: _Hlk36571523]with PPowerclass the UE power class as specified in sub-clause 6.2.1, EIRPmax the applicable maximum EIRP as specified in sub-clause 6.2.1, MPRf,c as specified in sub-clause 6.2.2 , A-MPRf,c as specified in sub-clause 6.2.3, ΔMBP,n the peak EIRP relaxation as specified in clause 6.2.1 and TRPmax the maximum TRP for the UE power class as specified in sub-clause 6.2.1. DPIBE is 1.0 dB if UE declares support for mpr-PowerBoost-FR2-r16, UL transmission is QPSK, MPRf,c = 0 and when NS_200 applies and the network configures the UE to operate with mpr-PowerBoost-FR2-r16. Otherwise DPIBE is 0.0 dB. The requirement is verified in beam peak direction.
maxUplinkDutyCycle-FR2, as defined in TS 38.306 [14], is a UE capability to facilitate electromagnetic power density exposure requirements. This UE capability is applicable to all FR2 power classes.
If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can apply P-MPRf,c.
If the field of UE capability maxUplinkDutyCycle-FR2 is absent, the compliance to electromagnetic power density exposure requirements are ensured by means of scaling down the power density or by other means. 
P-MPRf,c is the power management maximum output power reduction. The UE shall apply P-MPRf,c for carrier f of serving cell c only for the cases described below. For UE conformance testing P-MPRf,c shall be 0 dB.
a)	ensuring compliance with applicable electromagnetic power density exposure requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications;
b)	ensuring compliance with applicable electromagnetic power density exposure requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.
NOTE 1:	P-MPRf,c  was introduced in the PCMAX,f,c equation such that the UE can report to the gNB the available maximum output transmit power. This information can be used by the gNB for scheduling decisions.
NOTE 2:	P-MPRf,c and maxUplinkDutyCycle-FR2 may impact the maximum uplink performance for the selected UL transmission path. 
NOTE 3:	MPE P-MPR Reporting, as defined in TS 38.306 [14], is an optional UE capability to report P-MPRf,c when the reporting conditions configured by gNB are met. This UE capability is applicable to all FR2 power classes.

The tolerance T(∆P) for applicable values of ∆P (values in dB) is specified in Table 6.2.4-1.
Table 6.2.4-1: PUMAX,f,c tolerance
	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)

	n257, n258, n259, n260, n261, n262
	P = 0
	0

	
	0 < P ≤ 2
	1.5

	
	2 < P ≤ 3
	2.0

	
	3 < P ≤ 4
	3.0

	
	4 < P ≤ 5
	4.0

	
	5 < P ≤ 10
	5.0

	
	10 < P ≤ 15
	7.0

	
	15 < P ≤ X
	8.0

	NOTE:	X is the value such that Pumax,f,c lower bound,  PPowerclass - P – T(P) = minimum output power specified in clause 6.3.1







	[bookmark: _Toc21340867][bookmark: _Toc29805314][bookmark: _Toc36456523][bookmark: _Toc36469621][bookmark: _Toc37254030][bookmark: _Toc37322887][bookmark: _Toc37324293][bookmark: _Toc45889816][bookmark: _Toc52196476][bookmark: _Toc52197456][bookmark: _Toc53173179][bookmark: _Toc53173548][bookmark: _Toc61119548][bookmark: _Toc61119930][bookmark: _Toc67925989][bookmark: _Toc75273627][bookmark: _Toc76510527][bookmark: _Toc83129684][bookmark: _Toc90591216][bookmark: _Toc98864248][bookmark: _Toc99733497]6.4.2.3	In-band emissions
[bookmark: _Toc21340868][bookmark: _Toc29805315][bookmark: _Toc36456524][bookmark: _Toc36469622][bookmark: _Toc37254031][bookmark: _Toc37322888][bookmark: _Toc37324294][bookmark: _Toc45889817][bookmark: _Toc52196477][bookmark: _Toc52197457][bookmark: _Toc53173180][bookmark: _Toc53173549][bookmark: _Toc61119549][bookmark: _Toc61119931][bookmark: _Toc67925990][bookmark: _Toc75273628][bookmark: _Toc76510528][bookmark: _Toc83129685][bookmark: _Toc90591217][bookmark: _Toc98864249][bookmark: _Toc99733498]6.4.2.3.1	General
The in-band emission is defined as the average across 12 sub-carriers and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB. The IBE requirement does not apply if UE declares support for mpr-PowerBoost-FR2-r16, UL transmission is QPSK,MPRf,c = 0 and when NS_200 applies,  and the network configures the UE to operate with mpr-PowerBoost-FR2-r16.
The basic in-band emissions measurement interval is identical to that of the EVM test.
The requirement is verified with the test metric of In-band emission (Link=TX beam peak direction, Meas=Link angle).



[bookmark: Obs1]Observation 1: Core requirements modification for Power Boost affect Configured output power and in-band emissions.
[bookmark: Obs2]Observation 2: In order to exercise Power Boost requirements, the UE shall support mpr-PowerBoost-FR2-r16 UE capability ([6]):
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	mpr-PowerBoost-FR2-r16
Indicates whether UE supports uplink transmission power boost by suspension of in-band emission (IBE) requirements as specified in TS 38.101-2 [3].
	Band
	No
	TDD only
	FR2 only



[bookmark: Obs3]Observation 3: In order to exercise Power Boost requirements, the network needs to configure the UE to operate with mpr-PowerBoost-FR2-r16 ([7]):
ServingCellConfig information element
UplinkConfig ::=                    SEQUENCE {
    initialUplinkBWP                    BWP-UplinkDedicated                                                     OPTIONAL,   -- Need M
    uplinkBWP-ToReleaseList             SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                              OPTIONAL,   -- Need N
    uplinkBWP-ToAddModList              SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink                          OPTIONAL,   -- Need N
    firstActiveUplinkBWP-Id             BWP-Id                                                                  OPTIONAL,   -- Cond SyncAndCellAdd
    pusch-ServingCellConfig             SetupRelease { PUSCH-ServingCellConfig }                                OPTIONAL,   -- Need M
    carrierSwitching                    SetupRelease { SRS-CarrierSwitching }                                   OPTIONAL,   -- Need M
    ...,
    [[
    powerBoostPi2BPSK                   BOOLEAN                                                                 OPTIONAL,   -- Need M
    uplinkChannelBW-PerSCS-List         SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                     OPTIONAL    -- Need S
    ]],
    [[
    enablePL-RS-UpdateForPUSCH-SRS-r16  ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForPUSCH0-0-r16 ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForPUCCH-r16    ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForSRS-r16      ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    uplinkTxSwitching-r16               SetupRelease { UplinkTxSwitching-r16 }                                  OPTIONAL,   -- Need M
    mpr-PowerBoost-FR2-r16              ENUMERATED {true}                                                       OPTIONAL    -- Need R
    ]]

[bookmark: Obs4]Observation 4: PIBE applies to EIRP metric only.
Finally, PIBE is applicable to all power classes and channel bandwidths as:
· No restriction in the definition
· All power classes and channel bandwidths allow MPRf,c = 0 under certain conditions
[bookmark: Obs5]Observation 5: PIBE is applicable to all power classes and channel bandwidths as: 
· No restriction in the definition
· All power classes and channel bandwidths allow MPRf,c = 0 under certain conditions
2.2 Test case applicability
As new Rel-16 signalling and new Rel-16 UE capabilities are required to exercise Power Boost requirements, associated test case should be applicable from Rel-16 onwards.
[bookmark: Prop1]Proposal 1: As new Rel-16 signalling and new Rel-16 UE capabilities are required to exercise Power Boost requirements, Power Boost associated testing should be applicable from Rel-16 and onwards for devices supporting mpr-PowerBoost-FR2-r16 UE capability.
2.3 Candidate test cases
Observing the applicability of the configured output power test case in [5], it can be seen that configured output power core requirements are tested indirectly through 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE maximum output power with additional requirements:
	6.2.4.2	Test applicability
The requirements of this test are covered in test cases 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE maximum output power with additional requirements to all types of NR UE release 15 and forward.



Hence one of these 3 test cases should be used as a baseline to define new test case.
Considering that PIBE is only applicable if NS_200 is used, 6.2.3 UE maximum output power with additional requirements test shall be discarded as an option:
[image: ]
On the other hand, considering that PIBE≠0 is only applicable for QPSK modulation when MPRf,c=0, 6.2.1 Maximum output power test shall be used as a baseline to add Power Boost requirements. 
According to MPR requirements in section 6.2.2.3 ([5]), MPRf,c=0 implies:
· Inner region 1
· DFTs-OFDM waveform
· QPSK or Pi/2 BPSK
Hence, current test point definition for 6.2.1 Maximum output power could also be leveraged:
[image: ]
[bookmark: Prop2]Proposal 2: Use 6.2.1.1 Maximum output power test as a baseline to define test for Rel-16 FR2 RF enhancement related to Power Boost.
When evaluating whether changes should be done over existing test case vs a new test case, considering applicability analysis in section 2.2, it seems the better approach is to define a new test case. To be taken into account that PIBE applies only to EIRP metric, even when using 6.2.1.1 Maximum output power test as a baseline, there is no need to run TRP measurement.
[bookmark: Prop3]Proposal 3: Define a new test case to test Power Boost requirements: 6.2.4_1 Configured transmitted power with Power Boost.
Taking into account that existing 6.2.1.1 UE maximum output power - EIRP and TRP test:
· Includes TRP measurement
· Tests the EIRP power measurements when the network is not configuring mpr-PowerBoost-FR2-r16 
applicability of 6.2.1.1 UE maximum output power - EIRP and TRP test (already defined as applicable to all types of NR UE release 15 and forward) does not require any change.
[bookmark: Obs6]Observation 6: Applicability of 6.2.1.1 UE maximum output power - EIRP and TRP test defined as applicable to all types of NR UE release 15 and forward does not require any update.
Regarding In band Emissions core requirements, the change indicates to exempt In-band emissions requirements if device supports mpr-PowerBoost-FR2-r16 and network configures mpr-PowerBoost-FR2-r16. This implies that no additional testing is needed nor modifications on existing test case as current test definition does not include any configuration of mpr-PowerBoost-FR2-r16 from the network and hence already defined requirements apply. However, minimum conformance requirements need some update on the highlighted text in yellow below to be aligned with core requirements.
6.4.2.3.3	Minimum conformance requirements
The in-band emission is defined as the average across 12 sub-carriers and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB. The IBE requirement does not apply if UE declares support for mpr-PowerBoost-FR2-r16, UL transmission excluding Pi/2 BPSK is such that MPRf,c = 0 and when NS_200 applies, and the network configures the UE to operate with mpr-PowerBoost-FR2-r16.
The basic in-band emissions measurement interval is identical to that of the EVM test.
The requirement is verified with the test metric of In-band emission (Link=TX beam peak direction, Meas=Link angle).
[bookmark: _Hlk519673118]The relative in-band emission shall not exceed the values specified in Table 6.4.2.3.3-1 for power class 1 UEs.
The average of the in-band emission measurement over 10 sub-frames shall not exceed the values specified in Table 6.4.2.3.3-1 for power class 1, Table 6.4.2.3.3-2 for power class 2, Table 6.4.2.3.3-3 for power class 3 and Table 6.4.2.3.3-4 for power class 4 UEs.
Table 6.4.2.3.3-1: Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10. 
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs. 
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs. 
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



The relative in-band emission shall not exceed the values specified in Table 6.4.2.3.3-2 for power class 2.
Table 6.4.2.3.3-2: Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



The relative in-band emission shall not exceed the values specified in Table 6.4.2.3.3-3 for power class 3 UEs.
Table 6.4.2.3.3-3: Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	



	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10. 
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs. 
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



The relative in-band emission shall not exceed the values specified in Table 6.4.2.3.3-4 for power class 4 UEs.
Table 6.4.2.3.3-4: Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



The normative reference for this requirement is TS 38.101-2 [3] clause 6.4.2.3. 
[bookmark: Obs7]Observation 7: No change is required to test updates related to Rel-16 FR2 RF enhancements Power Boost for In-band emissions core requirements. 
[bookmark: Prop4]Proposal 4: Update In-band emissions minimum conformance requirements to align with core requirements.
2.4 Test point analysis
As described in section 2.3, test point analysis applicability for test 6.2.1.1 could be used for new test 6.2.4_1 Configured transmitted power with Power Boost.
[bookmark: Prop5]Proposal 5: Extend 38.905 ([8]) test point analysis applicability for test 6.2.1.1 to new test 6.2.4_1 Configured transmitted power with Power Boost.
2.5 Message contents
By default, NS-200 is applied according to 38.508-1 ([9]) and 38.521-2 ([5]):
[image: ]
[image: ]
Hence, there is no need for specific configuration.
On the other side, by default mpr-PowerBoost-FR2-r16 is set to “Not present” in 38.508-1. Hence, specific message contents would be required to activate mpr-PowerBoost-FR2-r16:
	[image: ]
[image: ]


[bookmark: Prop6]Proposal 6: Define specific message contents to activate mpr-PowerBoost-FR2-r16 in ServingCellConfig information element in new test case 6.2.4_1 Configured transmitted power with Power Boost.
3. 	Conclusion
This document discusses how to introduce Rel-16 FR2 RF enhancements Power Boost requirements into test specifications ([5]) and makes the following observation and proposals:
Observation 1: Core requirements modification for Power Boost affect Configured output power and in-band emissions.
Observation 2: In order to exercise Power Boost requirements, the UE shall support mpr-PowerBoost-FR2-r16 UE capability ([6]):
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	mpr-PowerBoost-FR2-r16
Indicates whether UE supports uplink transmission power boost by suspension of in-band emission (IBE) requirements as specified in TS 38.101-2 [3].
	Band
	No
	TDD only
	FR2 only



Observation 3: In order to exercise Power Boost requirements, the network needs to configure the UE to operate with mpr-PowerBoost-FR2-r16 ([7]):
ServingCellConfig information element
UplinkConfig ::=                    SEQUENCE {
    initialUplinkBWP                    BWP-UplinkDedicated                                                     OPTIONAL,   -- Need M
    uplinkBWP-ToReleaseList             SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                              OPTIONAL,   -- Need N
    uplinkBWP-ToAddModList              SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink                          OPTIONAL,   -- Need N
    firstActiveUplinkBWP-Id             BWP-Id                                                                  OPTIONAL,   -- Cond SyncAndCellAdd
    pusch-ServingCellConfig             SetupRelease { PUSCH-ServingCellConfig }                                OPTIONAL,   -- Need M
    carrierSwitching                    SetupRelease { SRS-CarrierSwitching }                                   OPTIONAL,   -- Need M
    ...,
    [[
    powerBoostPi2BPSK                   BOOLEAN                                                                 OPTIONAL,   -- Need M
    uplinkChannelBW-PerSCS-List         SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                     OPTIONAL    -- Need S
    ]],
    [[
    enablePL-RS-UpdateForPUSCH-SRS-r16  ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForPUSCH0-0-r16 ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForPUCCH-r16    ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForSRS-r16      ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    uplinkTxSwitching-r16               SetupRelease { UplinkTxSwitching-r16 }                                  OPTIONAL,   -- Need M
    mpr-PowerBoost-FR2-r16              ENUMERATED {true}                                                       OPTIONAL    -- Need R
    ]]

Observation 4: PIBE applies to EIRP metric only.
Observation 5: PIBE is applicable to all power classes and channel bandwidths as: 
· No restriction in the definition
· All power classes and channel bandwidths allow MPRf,c = 0 under certain conditions
Proposal 1: As new Rel-16 signalling and new Rel-16 UE capabilities are required to exercise Power Boost requirements, Power Boost associated testing should be applicable from Rel-16 and onwards for devices supporting mpr-PowerBoost-FR2-r16 UE capability.
Proposal 2: Use 6.2.1.1 Maximum output power test as a baseline to define test for Rel-16 FR2 RF enhancement related to Power Boost.
Proposal 3: Define a new test case to test Power Boost requirements: 6.2.4_1 Configured transmitted power with Power Boost.
Observation 6: Applicability of 6.2.1.1 UE maximum output power - EIRP and TRP test defined as applicable to all types of NR UE release 15 and forward does not require any update.
Observation 7: No change is required to test updates related to Rel-16 FR2 RF enhancements Power Boost for In-band emissions core requirements. 
Proposal 4: Update In-band emissions minimum conformance requirements to align with core requirements.
Proposal 5: Extend 38.905 ([8]) test point analysis applicability for test 6.2.1.1 to new test 6.2.4_1 Configured transmitted power with Power Boost.
Proposal 6: Define specific message contents to activate mpr-PowerBoost-FR2-r16 in ServingCellConfig information element in new test case 6.2.4_1 Configured transmitted power with Power Boost.
All above proposals are implemented in [10], [11] and [12].
Equivalent EN-DC test case is proposed in [13].
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Derivation Path: TS 38.331 [6], clause 6.3.2

Information Element Valuelremark Comment Condition
ServingCellConfig = SEQUENCE {
tdd-UL-DLConfigurationDedicated Not present
nitialDownlinkBWP BWP-DownlinkDedicated
'BWP-DownlinkDedicated Scell_Add
with condition Scell Add
Not present MEAS,
RESUME
downlinkBWP-ToReleaseList Not present
‘downlinkBWP-ToAddModList Not present
firstActiveDownlinkBWP-Id BWP-Id
Not present MEAS
bwp-InactivityTimer Not present
defaultDownlinkBWP-1d BWP-Id
Not present MEAS,
RESUME
‘uplinkConfig Not present MEAS,
No UL
uplinkConfig SEQUENCE {
ialUplinkBWP BWP-UplinkDedicated
BWP-UplinkDedicated PUSCH_PU
‘with condition SUL_NUL CCH_ON_S
uL
BWP-UplinkDedicated RESUME
with condition RESUME
UplinkBWP-ToReleaseList Not present
uplinkBWP-ToAddModList Not present
firstActiveUplinkBWP-Id BWP-Id
pusch-ServingCellConfig Not present RESUME
pusch-ServingCellConfig CHOICE {
setup. PUSCH-
ServingCellConfig
}
carmerSwitching Not present
PowerBoostPI2BPSK Not present
uplinkChannelBW-PerSCS-List Not present
‘enablePL-RS-UpdateForPUSCH-SRS-r16 Not present
enableDefaultBeamPL-ForPUSCHO-0-r16 Not present
enableDefaultBeamPL-ForPUCCH-r16 Not present
enableDefaultBeamPL-ForSRS-r16 Not present
}
‘supplementaryUplink Not present
‘supplementaryUplink SEQUENCE { PUSCH_PU
CCH_ON_S

uL
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Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)

Network Requirements NR Band Channel Resources A-MPR

Signalling (clause) bandwidth | Blocks (Nrs) (dB)
label (MHz)

NS_200 N/A

NS 201 6.5.3.2.2 n258 6.2.3.2
NS_202 6.5.3.2.3 n257, n258 6.2.3.3
NS_203 6.5.3.24 n258 6.2.34

NOTE: NS_201 is obsolete, the associated additional spurious emission requirements are
not applicable.
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Table 6.2.1.1.4.1-1: Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal, TL, TH

Test Frequencies as specified in TS 38.508-1 [10]
subclause 4.3.1

Low range, Mid Range, High range

Test Channel Bandwidths as specified in TS 38.508-
1[10] subclause 4.3.1

Lowest, 100 MHz, Highest

Test SCS as specified in Table 5.3.5-1

120 kHz

Test Parameters

Test ChBw SCs Downlink Uplink Configuration

ID Configuration
Default N/A Modulation RB allocation (NOTE 1)

1 50 DFT-s-OFDM QPSK Inner_Full for PC2, PC3
2 100 and PC4
3 200 Inner_Full_Region1 for
4 400 PC1

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3

NOTE 2:

and PC4 or Table 6.1-2 for PC1.

Void
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4.6.3 Radio resource control information elements

- AdditionalSpectrumEmission

Table 4.6.3-1: AdditionalSpectrumEmission

Derivation Path: TS 38.331 [6], clause 6.3.2

Information Element Value/remark Comment

Condition

AdditionalSpectrumEmission [
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Table 6.2.3.3.1-2: Mapping of Network Signalling label

NR Band Value of additionalSpectrumEmission

0 1 2 3 4 5 6 7

n257 NS_200 | NS_202

n258 NS_200 | NS_2012 | NS_202 | NS_203

0260 NS_200

n261 NS_200

NOTE 1: additionalSpectrumEmission corresponds to an information element of the same name defined in
sub-clause 6.3.2 of TS 38.331 [19].
NOTE 2: NS_201 is obsolete, the associated additional spurious emission requirements are not applicable.
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ServingCellConfig

Table 4.6.3-167: ServingCellConfig




