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1.	Introduction
FR2 MPR requirements have evolved from Rel-15 to Rel-16 to include an extension of Inner Region 1 and to include more granularity in MPRnarrow requirements if a PC3 device supports modifiedMPRbehaviour bit 0 capability.
This document analyses changes required in test specification ([1]) to add these FR2 MPR enhancements.
2.	Discussion
2.1 FR2 MPR minimum conformance requirements overview
FR2 MPR minimum conformance requirement for Rel-15 according to [3] are defined as:
	[bookmark: _Toc21339312][bookmark: _Toc29804529][bookmark: _Toc36548099][bookmark: _Toc37253317][bookmark: _Toc37253649][bookmark: _Toc37321418][bookmark: _Toc37322603][bookmark: _Toc45889471][bookmark: _Toc52203662][bookmark: _Toc53172452][bookmark: _Toc61118210][bookmark: _Toc67923006][bookmark: _Toc75295669][bookmark: _Toc76510094][bookmark: _Toc83130798][bookmark: _Toc90589044]6.2.2	UE maximum output power reduction
6.2.2.0	General
[bookmark: _Hlk520275743]The requirements in clause 6.2.2 only apply when both UL and DL of a UE are configured for single CC operation, and they are of the same bandwidth. A UE may reduce its maximum output power due to modulation orders, transmit bandwidth configurations, waveform types and narrow allocations. This Maximum Power Reduction (MPR) is defined in clauses below. The allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4, and PRACH shall be as specified for QPSK modulated DFT-s-OFDM of equivalent RB allocation. The allowed MPR for PUCCH format 2 shall be as specified for QPSK modulated CP-OFDM of equivalent RB allocation. When the maximum output power of a UE is modified by MPR, the power limits specified in clause 6.2.4 apply.
For a UE that is configured for single CC operation with different channel bandwidths in UL and DL, the requirements in clause 6.2A.2 apply.
For all power classes, the waveform defined by BW = 100 MHz, SCS = 120 kHz, DFT-S-OFDM QPSK, 20RB23 is the reference waveform with 0 dB MPR and is used for the power class definition.

[bookmark: _Toc21339313][bookmark: _Toc29804530][bookmark: _Toc36548100][bookmark: _Toc37253318][bookmark: _Toc37253650][bookmark: _Toc37321419][bookmark: _Toc37322604][bookmark: _Toc45889472][bookmark: _Toc52203663][bookmark: _Toc53172453][bookmark: _Toc61118211][bookmark: _Toc67923007][bookmark: _Toc75295670][bookmark: _Toc76510095][bookmark: _Toc83130799][bookmark: _Toc90589045]6.2.2.1	UE maximum output power reduction for power class 1
For power class 1, MPR for contiguous allocations is defined as:
MPR = max(MPRWT, MPRnarrow)
Where,
	MPRnarrow = 14.4 dB, when BWalloc,RB ≤ 1.44 MHz, MPRnarrow = 10 dB, when 1.44 MHz < BWalloc,RB ≤ 10.8 MHz, where BWalloc,RB is the bandwidth of the RB allocation size.
	MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in table 5.3.2-1, and waveform types. MPRWT is defined in Tables 6.2.2.1-1 and 6.2.2.1-2.
Table 6.2.2.1-1 MPRWT for power class 1, BWchannel ≤ 200 MHz
	Modulation
	MPRWT (dB), BWchannel ≤ 200 MHz

	
	Outer RB allocations 
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.0

	
	16 QAM
	≤ 6.5
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 6.5
	≤ 5.0
	≤ 5.0

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 7.0
	≤ 5.5
	≤ 5.5

	
	64 QAM
	≤ 7.5
	≤ 7.5
	≤ 7.5



Table 6.2.2.1-2 MPRWT for power class 1, BWchannel = 400 MHz
	Modulation
	MPRWT (dB), BWchannel = 400 MHz

	
	Outer RB allocations 
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.5

	
	16 QAM
	≤ 6.5
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5
	≤ 6.5

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 7.0
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0
	≤ 9.0



Where the following parameters are defined to specify valid RB allocation ranges for the RB allocations regions in Tables 6.2.2.1-1 and 6.2.2.1-2:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend = RBStart + LCRB - 1
RBStart,Low = Max(1, Floor(LCRB/2))
RBStart,High = NRB – RBStart,Low – LCRB
An RB allocation is an Outer RB allocation if
RBStart < RBStart,Low OR RBStart > RBStart,High OR LCRB > Ceil(NRB/2) 
An RB allocation belonging to table 6.2.2.1-1 is a Region 1 inner RB allocation if 
RBstart ≥ Ceil(1/3 NRB) AND RBend < Ceil(2/3 NRB)
An RB allocation belonging to table 6.2.2.1-2 is a Region 1 inner RB allocation if
RBstart ≥ Ceil(1/4 NRB) AND RBend < Ceil(3/4 NRB) AND LCRB ≤ Ceil(1/4 NRB)
An RB allocation is a Region 2 inner allocation if it is NOT an Outer allocation AND NOT a Region 1 inner allocation
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2.4 apply.
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For power class 2, MPR specified in clause 6.2.2.3 applies. 
Table 6.2.2.2-1: Void
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For power class 3, MPR for contiguous allocations is defined as: 
MPR = max(MPRWT, MPRnarrow)
Where,
	MPRnarrow = 2.5 dB, BWalloc,RB≤ 1.44 MHz, and 0 ≤ RBstart < Ceil(1/3 NRB) or Ceil(2/3NRB) ≤ RBstart ≤ NRB-LCRB, where BWalloc,RB is the bandwidth of the RB allocation size.
	MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in Table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.3-1 and Table 6.2.2.3-2.
Table 6.2.2.3-1 MPRWT for power class 3, BWchannel ≤ 200 MHz
	Modulation
	MPRWT, BWchannel ≤ 200 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 2.0

	
	QPSK
	0.0
	≤ 2.0

	
	16 QAM
	≤ 3.0
	≤ 3.5

	
	64 QAM
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 4.0

	
	16 QAM
	≤ 5.0
	≤ 5.0

	
	64 QAM
	≤ 7.5
	≤ 7.5



Table 6.2.2.3-2 MPRWT for power class 3, BWchannel = 400 MHz
	Modulation
	MPRWT, BWchannel = 400 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 3.0

	
	QPSK
	0.0
	≤ 3.0

	
	16 QAM
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0



Where the following parameters are defined to specify valid RB allocation ranges for RB allocations in Tables 6.2.2.3-1 and 6.2.2.3-2:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend = RBStart + LCRB - 1
An RB allocation belonging to table 6.2.2.3-1 is a Region 1 inner RB allocation if 
RBstart ≥ Ceil(1/3 NRB) AND RBend < Ceil(2/3 NRB)
An RB allocation belonging to table 6.2.2.3-2 is a Region 1 inner RB allocation if
RBstart ≥ Ceil(1/4 NRB) AND RBend < Ceil(3/4 NRB) AND LCRB ≤ Ceil(1/4 NRB)
An RB allocation is an Edge allocation if it is NOT a Region 1 inner allocation
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For power class 4, MPR specified in clause 6.2.2.3 applies. 
Table 6.2.2.4-1: Void




While, according to [2], for Rel-16, FR2 MPR minimum conformance requirements are defined as:
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The requirements in clause 6.2.2 only apply when both UL and DL of a UE are configured for single CC operation, and they are of the same bandwidth. A UE may reduce its maximum output power due to modulation orders, transmit bandwidth configurations, waveform types and narrow allocations. This Maximum Power Reduction (MPR) is defined in clauses below. The allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4, and PRACH shall be as specified for QPSK modulated DFT-s-OFDM of equivalent RB allocation. The allowed MPR for PUCCH format 2 shall be as specified for QPSK modulated CP-OFDM of equivalent RB allocation. When the maximum output power of a UE is modified by MPR, the power limits specified in clause 6.2.4 apply.
For a UE that is configured for single CC operation with different channel bandwidths in UL and DL, the requirements in clause 6.2A.2 apply.
For all power classes, the waveform defined by BW = 100 MHz, SCS = 120 kHz, DFT-S-OFDM QPSK, 20RB23 is the reference waveform with 0 dB MPR and is used for the power class definition.
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For power class 1, MPR for contiguous allocations is defined as:
MPR = max(MPRWT, MPRnarrow)
Where,
	MPRnarrow = 14.4 dB, when BWalloc,RB ≤ 1.44 MHz, MPRnarrow = 10 dB, when 1.44 MHz < BWalloc,RB ≤ 10.8 MHz, where BWalloc,RB is the bandwidth of the RB allocation size.
	MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in table 5.3.2-1, and waveform types. MPRWT is defined in Tables 6.2.2.1-1 and 6.2.2.1-2.
Table 6.2.2.1-1 MPRWT for power class 1, BWchannel ≤ 200 MHz
	Modulation
	MPRWT (dB), BWchannel ≤ 200 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.0

	
	16 QAM
	≤ 6.5
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 6.5
	≤ 5.0
	≤ 5.0

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 7.0
	≤ 5.5
	≤ 5.5

	
	64 QAM
	≤ 7.5
	≤ 7.5
	≤ 7.5



Table 6.2.2.1-2 MPRWT for power class 1, BWchannel = 400 MHz
	Modulation
	MPRWT (dB), BWchannel = 400 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.5

	
	16 QAM
	≤ 6.5
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5
	≤ 6.5

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 7.0
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0
	≤ 9.0



Where the following parameters are defined to specify valid RB allocation ranges for the RB allocations regions in Tables 6.2.2.1-1 and 6.2.2.1-2:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend = RBStart + LCRB - 1
RBStart,Low = Max(1, Floor(LCRB/2))
RBStart,High = NRB – RBStart,Low – LCRB
An RB allocation is an Outer RB allocation if
RBStart < RBStart,Low OR RBStart > RBStart,High OR LCRB > Ceil(NRB/2) 
An RB allocation belonging to table 6.2.2.1-1 is a Region 1 inner RB allocation if 
RBstart ≥ Ceil(1/3 NRB) AND RBend < Ceil(2/3 NRB)
An RB allocation belonging to table 6.2.2.1-2 is a Region 1 inner RB allocation if
RBstart ≥ Ceil(1/4 NRB) AND RBend < Ceil(3/4 NRB) AND LCRB ≤ Ceil(1/4 NRB)
An RB allocation is a Region 2 inner allocation if it is NOT an Outer allocation AND NOT a Region 1 inner allocation
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2.4 apply.
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For power class 2, MPR specified in clause 6.2.2.3 applies. 
Table 6.2.2.2-1: Void
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For power class 3, MPR for contiguous allocations is defined as: 
MPR = max(MPRWT, MPRnarrow)
For transmission bandwidth configuration less than or equal to 200MHz, and 0 ≤ RBstart < Ceil(1/3 NRB) or Ceil(2/3NRB) ≤ RBstart ≤ NRB-LCRB:
-	MPRnarrow = 2.5 dB, when BWalloc,RB is less than or equal to 1.44 MHz, 
-	MPRnarrow = 2.0 dB, when 1.44 MHz < BWalloc,RB <= 4.32 MHz,
-	otherwise MPRnarrow = 0 dB.
MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in Table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.3-1.
Table 6.2.2.3-1 MPRWT for power class 3, BWchannel ≤ 200 MHz
	Modulation
	MPRWT, BWchannel ≤ 200 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 2.0

	
	QPSK
	0.0
	≤ 2.0

	
	16 QAM
	≤ 3.0
	≤ 3.5

	
	64 QAM
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 4.0

	
	16 QAM
	≤ 5.0
	≤ 5.0

	
	64 QAM
	≤ 7.5
	≤ 7.5



Where the following parameters are defined to specify valid RB allocation ranges for RB allocations in Table 6.2.2.3-1:
-	RBStart,Low = max(1, LCRB), where max() indicates the largest value of all arguments.
-	RBStart,High = NRB – RBStart,Low – LCRB,
An RB allocation belonging to table 6.2.2.3-1 is a Region 1 inner RB allocation if:
-	RBStart,Low  ≤  RBStart  ≤  RBStart,High, and LCRB  ≤  ceil(NRB/3), where ceil(x) is the smallest integer greater than or equal to x.
For transmission bandwidth configuration equal to 400MHz,
MPRnarrow = 2.5 dB, when BWalloc,RB is less than or equal to 1.44 MHz, and 0 ≤ RBstart < Ceil(1/3 NRB) or Ceil(2/3NRB) ≤ RBstart ≤ NRB-LCRB, where BWalloc,RB is the bandwidth of the RB allocation size.
MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in Table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.3-2.

Table 6.2.2.3-2 MPRWT for power class 3, BWchannel = 400 MHz
	Modulation
	MPRWT, BWchannel = 400 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 3.0

	
	QPSK
	0.0
	≤ 3.0

	
	16 QAM
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0



Where the following parameters are defined to specify valid RB allocation ranges for RB allocations in Table 6.2.2.3-2:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend = RBStart + LCRB - 1
An RB allocation belonging to table 6.2.2.3-2 is a Region 1 inner RB allocation if
RBstart ≥ Ceil(1/4 NRB) AND RBend < Ceil(3/4 NRB) AND LCRB ≤ Ceil(1/4 NRB)
[bookmark: _Toc21340768]For all transmission bandwidth configurations, an RB allocation is an Edge allocation if it is NOT a Region 1 inner allocation.
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For power class 4, MPR specified in sub-clause 6.2.2.3 applies. 
Table 6.2.2.4-1: Void
[bookmark: _Toc67925864][bookmark: _Toc75273502][bookmark: _Toc76510402][bookmark: _Toc83129555][bookmark: _Toc90591088]6.2.2.5	UE maximum output power reduction for power class 5
For power class 5, MPR specified in sub-clause 6.2.2.3 applies.




Main differences are highlighted in yellow above.
Observation 1: Main differences in FR2 MPR minimum conformance requirement (excluding Power class 5 requirements) are related to CBW≤200 MHz: 
· include an extension of Inner Region 1 
· include more granularity in MPRnarrow requirements
However, differences included in Observation 1 are only applicable to PC3 devices supporting modifiedMPRbehaviour bit 0 capability. The background for this statement can be found in [4], whose coverpage indicated:
[image: ]
and where Annex H.1 was added to 38.101-2 as shown below:
[image: ]
To be noticed that:
· modifiedMPRbehaviour is defined per band
· modifiedMPRbehaviour is used either in FR1 and in FR2
· modifiedMPRbehaviour bits have different meaning in FR1 (Annex L.1 in 38.101-1 [10]) and in FR2 (Annex H.1 in 38.101-2 [2])
· The only reference to modifiedMPRbehaviour in 38.307 [12] in Annex B.4.1 refers to FR1.
· modifiedMPRbehaviour is defined in Rel-15 signalling as BIT STRING (SIZE (8)) in 38.331 [11] but its use for FR2 MPR enhancements under discussion applies from Rel-16 onwards.
Observation 2: Differences in FR2 MPR requirement described in Observation 1 are only applicable to Rel-16 and onwards PC3 devices supporting modifiedMPRbehaviour bit 0 capability.
2.2 Test points definition for FR2 MPR enhancements
Test points definition for Rel-15 and forward devices for PC3 are based on common uplink configuration table 6.1-1 in 38.521-2 ([1]).
As inner Region 1 is extended in Rel-16 and additional granularity is added for MPRnarrow requirements if the device is PC3 and supports modifiedMPRcapability bit 0 capability, table 6.1-1 needs to be updated accordingly as discussed in [5] and [6].
One of the changes described in [5] and [6] is the addition of 2 new columns to table 6.1-1 in 38.521-2 ([1]) in order to define scenarios adding test coverage for MPRnarrow = 2.0 dB (Inner_Partial2). These new scenarios need to be added to initial conditions table. 
To be noticed that MPRnarrow won’t be referred to unless MPRWT ≤ MPRnarrow as MPR = max(MPRWT, MPRnarrow). This only happens for Pi/2 BPSK and QPSK modulations for either CP-OFDM and DFTs OFDM waveforms.
Besides that, as described in clause 2.1, MPRnarrow = 2.0 dB will only be applicable for PC3 devices supporting modifiedMPRbehaviour bit 0 capability.
Proposal 1: Add table 6.2.24.1-7a to include additional test coverage for MPRnarrow = 2.0 dB as:
Table 6.2.2.4.1-7a: Additional Test Configuration Table (Rel-16 and onwards, Power Class 3, MPRnarrow, BWchannel ≤ 200 MHz, supporting modifiedMPRbehaviour bit 0 capability)
	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, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest and Highest supported channel bandwidth that ≤ 200 MHz

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Maximum Power Reduction (MPR) test case
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_Partial2_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_Partial2_Right

	3
	Low
	
	
	
	DFT-s-OFDM QPSK
	Inner_Partial2_Left

	4
	High
	
	
	
	DFT-s-OFDM QPSK
	Inner_Partial2_Right

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.



Analyzing existing content for FR2 MPR test in 38.905, if changes described in [5] and [6] are agreeable, there is no specific update required in 38.905 ([7]) to include FR2 MPR enhancements, as FR2 MPR enhancement test points proposals are fully aligned with existing test points for Rel-15 and forward. Hence, no specific FR2 enhancement update is required in 38.905.
Observation 3: No specific FR2 enhancement update is required in FR2 MPR test point analysis in 38.905 ([7]).
2.3 Need of a Rel-16 test case vs updating existing Rel-15 MPR test case
In our opinion, the main factor that should determine whether a new test case is required is changes in test description section (initial conditions and test procedure). If changes are only required in minimum conformance requirements and test requirements, there is no need for a new test case (e.g. spurious emissions for different releases).
Based on core requirements updates, it seems test procedure will be exactly the same, as existing MPR measurement procedure itself seems to be applicable to new FR2 MPR enhancements requirements.
Regarding test points, as described in clause 2.2, minimal updates are required to add Table 6.2.2.4.1-7a: Additional Test Configuration Table (Power Class 3, MPRnarrow, BWchannel ≤ 200 MHz) for devices supporting modifiedMPRbehaviour bit 0 capability.
Hence, it seems updating existing MPR test case is the correct approach.
Proposal 2: Update existing Rel-15 and forward FR2 MPR test to include FR2 MPR enhancements.
2.4 Minimum conformance requirements update
As described in section 2.1, minimum conformance requirements require some updates to accommodate either Rel-15 and Rel-16 core requirements for PC3 devices. 
In order to enhance minimum conformance requirements readability, it is proposed to merge Rel-15 and Rel-16 FR2 MPR core requirements so differences between releases are explicitly mentioned. 
Proposal 3: In order to enhance minimum conformance requirements readability, it is proposed to merge Rel-15 and Rel-16 FR2 MPR core requirements so differences between releases are explicitly mentioned. 
2.5 Test requirements update
Existing test requirements apply to test point modifications proposed in [5] and [6], as MPR requirements themselves have not been updated, just the definition of the test points to extend Inner Region 1. However, new test requirements are required for test points defined in new table 6.2.2.4.1-7a to include additional MPRnarrow=2.0 dB test coverage.
Proposal 4: Add test requirements for test points defined in new table 6.2.2.4.1-7a in order to include additional MPRnarrow=2.0 dB test coverage. 
2.6 Editor’s note update
Existing FR2 MPR test case includes an editor’s note indicating that measurement with modifiedMPRbehaviour is FFS. If proposed changes in this document, [5] and [6] are agreeable, this note will require update to indicate that applicability of modifiedMPRbehaviour bit 0 to PC2, PC4 and PC5 is for FFS.
Proposal 5: Update editor’s note related to modifiedMPRbehaviour to indicate that applicability of modifiedMPRbehaviour bit 0 to PC2, PC4 and PC5 is for FFS.
2.7 Test tolerances and measurement uncertainties
As proposed changes are not modifying the most critical SNR determining FR2 MPR measurement uncertainties, neither measurement uncertainties nor test tolerances require any update once FR2 MPR enhancements are added. 
Observation 4: Neither measurement uncertainties nor test tolerances require updated once FR2 MPR enhancements are added. 
2.8 Changes required to 38.521-3 ([8])
As existing 6.2B.2.4 UE Maximum Output Power reduction for Inter-Band EN-DC including FR2 (1 NR CC) is referring directly to 6.2.2 UE maximum output power reduction test (either minimum conformance requirements as well as test description or test requirements), no updates are needed. 
Observation 5: No explicit updates are needed in 38.521-3 ([8]) to add FR2 MPR enhancements coverage. 

3. 	Conclusion
This document analyses changes required in test specification ([1]) to add FR2 MPR enhancements and makes the following observation and proposals:
Observation 1: Main differences in FR2 MPR minimum conformance requirement (excluding Power class 5 requirements) are related to: 
· include an extension of Inner Region 1 
· include more granularity in MPRnarrow requirements
Observation 2: Differences in FR2 MPR requirement described in Observation 1 are only applicable to Rel-16 and onwards PC3 devices supporting modifiedMPRbehaviour bit 0 capability.
Proposal 1: Add table 6.2.24.1-7a to include additional test coverage for MPRnarrow = 2.0 dB as:
Table 6.2.2.4.1-7a: Additional Test Configuration Table (Rel-16 and onwards, Power Class 3, MPRnarrow, BWchannel ≤ 200 MHz, supporting modifiedMPRbehaviour bit 0 capability)
	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, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest and Highest supported channel bandwidth that ≤ 200 MHz

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Maximum Power Reduction (MPR) test case
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_Partial2_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_Partial2_Right

	3
	Low
	
	
	
	DFT-s-OFDM QPSK
	Inner_Partial2_Left

	4
	High
	
	
	
	DFT-s-OFDM QPSK
	Inner_Partial2_Right

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.



Observation 3: No specific FR2 enhancement update is required in FR2 MPR test point analysis in 38.905 ([7]).
Proposal 2: Update existing Rel-15 and forward FR2 MPR test to include FR2 MPR enhancements.
Proposal 3: In order to enhance minimum conformance requirements readability, it is proposed to merge Rel-15 and Rel-16 FR2 MPR core requirements so differences between releases are explicitly mentioned. 
Proposal 4: Add test requirements for test points defined in new table 6.2.2.4.1-7a in order to include additional MPRnarrow=2.0 dB test coverage. 
Proposal 5: Update editor’s note related to modifiedMPRbehaviour to indicate that applicability of modifiedMPRbehaviour bit 0 to PC2, PC4 and PC5 is for FFS.
Observation 4: Neither measurement uncertainties nor test tolerances require updated once FR2 MPR enhancements are added. 
Observation 5: No explicit updates are needed in 38.521-3 ([8]) to add FR2 MPR enhancements coverage. 
Proposed changes can be found in 2 CRs: [6] and [9].
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Reason for change: FR2 power class 3 MPR was enhanced in 16.2.0 version of 38.101-2 but
Table H.1-1: Definitions of the bits in the field modifiedMPRbehavior was not
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Summary of change: Create Table H.1-1 and add enhanced MPR there.
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Annex H (Normative)
Modified MPR behavior

H.1 Indication of modified MPR behavior

This annex contains the definitions of the bits in the field modifiedMPR-Behavior indicated per supported NR band in

the IE RF-Parameters [7] by a UE supporting an MPR or A-MPR modified in a given version of this specification. A
modified MPR or A-MPR behaviour can apply to a supported NR band in stand-alone operation (including CA and
NN-DC operation) or in non-standalone operation with the said NR band as part of an EN-DC or NE-DC band
combination.

NOTE 1: In the present release, the modifiedMPR-Behavior is indicated [7] by an 8-bit bitmap per supported NR band.

Table H.1-1: Definitions of the bits in the field modifiedMPRbehavior

NR Band Index of field Def Notes
(bit number) (description of the supported functionality if
indicator set to one)
r - FR2 power class 3 MPR as defined in clause - This bit may be set to 1 by
n257 0 (leftmost bit) T
0257 © (teftmost bit, 6.2.2.3 0f 38.101-2 v16.2.0 a UE supporting n257
r - FR2 power class 3 MPR as defined in clause - This bit may be set to 1 by
0258 0 (leftmost bit) T
0258 © (teftmost bit, 6.2.23 01 38.101-2116.2.0 a UE supporting n258
r - FR2 power class 3 MPR as defined in clause - This bit may be set to 1 by
0260 0 (leftmost bit) T
0260 © (teftmost bit, 6.2.23 0138.101-2116.2.0 a UE supporting n260
r - FR2 power class 3 MPR as defined in clause - This bit may be set to 1 by
0261 0 (leftmost bit) T
0261 © (teftmost bit, 6.2.23 01 38.101-2116.2.0 a UE supporting n261
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