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Introduction
In RAN4#81, [1] was approved.  According to this, power class 2 UE (PC2 UE) for Band 3, Band 20, and Band 28 behave differently from Band 41.  In this contribution, we propose to harmonize behaviour between all of PC2 UEs.
Proposal
We propose to modify TS36.101 as follows;

<Start of proposed change>
[bookmark: _Toc368026216]6.2.2	UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth for non CA configuration unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
Table 6.2.2-1: UE Power Class
	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	1
	
	
	
	
	23
	±2
	
	

	2
	
	
	
	
	23
	±22
	
	

	3
	
	
	
	
	23
	±22
	
	

	4
	
	
	
	
	23
	±2
	
	

	5
	
	
	
	
	23
	±2
	
	

	6
	
	
	
	
	23
	±2
	
	

	7
	
	
	
	
	23
	±22
	
	

	8
	
	
	
	
	23
	±22
	
	

	9
	
	
	
	
	23
	±2
	
	

	10
	
	
	
	
	23
	±2
	
	

	11
	
	
	
	
	23
	±2
	
	

	12
	
	
	
	
	23
	±22
	
	

	13
	
	
	
	
	23
	±2
	
	

	14
	31
	+2/-3
	
	
	23
	±2
	
	

	
	
	
	
	
	
	
	
	

	17
	
	
	
	
	23
	±2
	
	

	18
	
	
	
	
	23
	±25
	
	

	19
	
	
	
	
	23
	±2
	
	

	20
	
	
	
	
	23
	±22
	
	

	21
	
	
	
	
	23
	±2
	
	

	22
	
	
	
	
	23
	+2/-3.52
	
	

	23
	
	
	
	
	236
	±26
	
	

	24
	
	
	
	
	23
	±2
	
	

	25
	
	
	
	
	23
	±22
	
	

	26
	
	
	
	
	23
	±22
	
	

	27
	
	
	
	
	23
	±2
	
	

	28
	
	
	
	
	23
	+2/-2.5
	
	

	30
	
	
	
	
	23
	±2
	
	

	31
	
	
	
	
	23
	±2
	
	

	…
	
	
	
	
	
	
	
	

	33
	
	
	
	
	23
	±2
	
	

	34
	
	
	
	
	23
	±2
	
	

	35
	
	
	
	
	23
	±2
	
	

	36
	
	
	
	
	23
	±2
	
	

	37
	
	
	
	
	23
	±2
	
	

	38
	
	
	
	
	23
	±2
	
	

	39
	
	
	
	
	23
	±2
	
	

	40
	
	
	
	
	23
	±2
	
	

	41
	
	
	26
	±22
	23
	±22
	
	

	42
	
	
	
	
	23
	+2/-3
	
	

	43
	
	
	
	
	23
	+2/-3
	
	

	44
	
	
	
	
	23
	+2/[-3]
	
	

	45
	
	
	
	
	23
	±2
	
	

	…
	
	
	
	
	
	
	
	

	47
	
	
	
	
	23
	±2
	
	

	48
	
	
	
	
	23
	+2/-3
	
	

	65
	
	
	
	
	23
	±2
	
	

	66
	
	
	
	
	23
	±2
	
	

	68
	
	
	
	
	23
	±2
	
	

	…
	
	
	
	
	
	
	
	

	70
	
	
	
	
	23
	±2
	
	

	NOTE 1:	Void
NOTE 2:	2 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 
NOTE 3:	For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.
NOTE 4:	PPowerClass is the maximum UE power specified without taking into account the tolerance 
NOTE 5:	For a UE that supports both Band 18 and Band 26, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB for transmission bandwidths confined within 815 MHz and 818 MHz.
NOTE 6:	When NS_20 is signalled, the total output power within 2000-2005 MHz shall be limited to 7 dBm.



For a power class 2 capable UE operating on Band 41, when an IE P-max as defined in [7] of 23 dBm or lower is indicated in the cell or P-max is not indicated in the cell or if the uplink/downlink configuration is 0 or 6, the requirements for power class 2 are not applicable, and the corresponding requirements for a power class 3 UE shall apply.

<Unchanged Portion Omitted>
[bookmark: _Toc368026218]6.2.2B	UE maximum output power for UL-MIMO
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 6.2.2B-1. The requirements shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UE supporting UL-MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1ms).
Table 6.2.2B-1: UE Power Class for UL-MIMO in closed loop spatial multiplexing scheme
	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	1
	
	
	
	
	23
	+2/-3
	
	

	2
	
	
	
	
	23
	+2/-32
	
	

	3
	
	
	
	
	23
	+2/-32
	
	

	4
	
	
	
	
	23
	+2/-3
	
	

	5
	
	
	
	
	23
	+2/-3
	
	

	6
	
	
	
	
	23
	+2/-3
	
	

	7
	
	
	
	
	23
	+2/-32
	
	

	8
	
	
	
	
	23
	+2/-32
	
	

	9
	
	
	
	
	23
	+2/-3
	
	

	10
	
	
	
	
	23
	+2/-3
	
	

	11
	
	
	
	
	23
	+2/-3
	
	

	12
	
	
	
	
	23
	+2/-32
	
	

	13
	
	
	
	
	23
	+2/-3
	
	

	14
	
	
	
	
	23
	+2/-3
	
	

	
	
	
	
	
	
	
	
	

	17
	
	
	
	
	23
	+2/-3
	
	

	18
	
	
	
	
	23
	+2/-3
	
	

	19
	
	
	
	
	23
	+2/-3
	
	

	20
	
	
	
	
	23
	+2/-32
	
	

	21
	
	
	
	
	23
	+2/-3
	
	

	22
	
	
	
	
	23
	+2/-4.52
	
	

	…
	
	
	
	
	
	
	
	

	23
	
	
	
	
	23
	+2/-3
	
	

	24
	
	
	
	
	23
	+2/-3
	
	

	25
	
	
	
	
	23
	+2/-32
	
	

	26
	
	
	
	
	23
	+2/-32
	
	

	27
	
	
	
	
	23
	+2/-3
	
	

	28
	
	
	
	
	23
	+2/[-3]
	
	

	30
	
	
	
	
	23
	+2/-3
	
	

	31
	
	
	
	
	23
	+2/-3
	
	

	…
	
	
	
	
	
	
	
	

	33
	
	
	
	
	23
	+2/-3
	
	

	34
	
	
	
	
	23
	+2/-3
	
	

	35
	
	
	
	
	23
	+2/-3
	
	

	36
	
	
	
	
	23
	+2/-3
	
	

	37
	
	
	
	
	23
	+2/-3
	
	

	38
	
	
	
	
	23
	+2/-3
	
	

	39
	
	
	
	
	23
	+2/-3
	
	

	40
	
	
	
	
	23
	+2/-3
	
	

	41
	
	
	26
	+2/-32
	23
	+2/-32
	
	

	42
	
	
	
	
	23
	+2/-4
	
	

	43
	
	
	
	
	23
	+2/-4
	
	

	44
	
	
	
	
	23
	+2/[-3]
	
	

	45
	
	
	
	
	23
	+2/-3
	
	

	48
	
	
	
	
	23
	+2/-3
	
	

	…
	
	
	
	
	
	
	
	

	65
	
	
	
	
	23
	+2/-3
	
	

	66
	
	
	
	
	23
	+2/-3
	
	

	..
	
	
	
	
	
	
	
	

	70
	
	
	
	
	23
	+2/-3
	
	

	NOTE 1:	Void
NOTE 2:	2 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 
NOTE 3:	For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.
NOTE 4:	PPowerClass is the maximum UE power specified without taking into account the tolerance



For a power class 2 capable UE operating on Band 41, when an IE P-max as defined in [7] of 23 dBm or lower is indicated in the cell or P-max is not indicated in the cell or if the uplink/downlink configuration is 0 or 6, the requirements for power class 2 are not applicable and the corresponding requirements for a power class 3 UE shall apply.
Table 6.2.2B-2: UL-MIMO configuration in closed-loop spatial multiplexing scheme
	Transmission mode
	DCI format
	Codebook Index

	Mode 2
	DCI format 4
	Codebook index 0



If UE is configured for transmission on single-antenna port, the requirements in subclause 6.2.2 apply.

<Unchanged Portion Omitted>
[bookmark: _Toc368026219]6.2.3	UE maximum output power for modulation / channel bandwidth 
For UE Power Class 1, 2 and 3, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2-1due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3-1.
Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 1, 2 and 3
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	

	QPSK
	> 5 
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 2

	64 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 2

	64 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 3



For PRACH, PUCCH and SRS transmissions, the allowed MPR is according to that specified for PUSCH QPSK modulation for the corresponding transmission bandwidth. 
For each subframe, the MPR is evaluated per slot and given by the maximum value taken over the transmission(s) within the slot; the maximum MPR over the two slots is then applied for the entire subframe.
For UE Power Class 1 and 3 transmissions with non-contiguous resource allocation in single component carrier, the allowed Maximum Power Reduction (MPR) for the maximum output power in table 6.2.2-1, is specified as follows
MPR = CEIL {MA, 0.5}
Where MA is defined as follows
MA =	8.00-10.12A		; 0.00< A ≤ 0.33
5.67 - 3.07A		; 0.33< A ≤0.77
3.31				; 0.77< A ≤1.00
Where
	A = NRB_alloc / NRB.
	CEIL{MA, 0.5} means rounding upwards to closest 0.5dB, i.e. MPR  [3.0, 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0]
For a power class 2 capable UE operating on Band 41, when an IE P-max as defined in [7] of 23 dBm or lower is indicated in the cell or P-max is not indicated in the cell or if the uplink/downlink configuration is 0 or 6, the requirements for power class 2 are not applicable, and the corresponding requirements for a power class 3 UE shall apply
For UE Power Class 2 transmissions with non-contiguous resource allocation in single component carrier, the allowed Maximum Power Reduction (MPR) for the maximum output power is not specified in this version of the specification.
For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5 apply.

<Unchanged Portion Omitted>
6.2.3D	UE maximum output power for modulation / channel bandwidth for ProSe
When UE is configured for E-UTRA ProSe sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA ProSe operating bands specified in Table 5.5D-1, this subclause specifies the allowed Maximum Power Reduction (MPR) power for ProSe physical channels and signals due to higher order modulation and transmit bandwidth configuration (resource blocks).
The allowed MPR for the maximum output power for ProSe physical channels PSDCH, PSCCH, PSSCH, and PSBCH shall be as specified in subclause 6.2.3 for  PUSCH for the corresponding modulation and transmission bandwidth.
The allowed MPR for the maximum output power for ProSe physical signal PSSS shall be as be as specified in subclause 6.2.3 for PUSCH QPSK modulation for the corresponding transmission bandwidth.
The allowed MPR for the maximum output power for ProSe physical signal SSSS is specified in Table 6.2.3D-1.
For a power class 2 capable UE operating on Band 41, the corresponding requirements for a power class 3 UE apply when an IE P-max as defined in [7] of 23 dBm or lower is indicated in the cell or P-max is not indicated in the cell or if the uplink/downlink configuration is 0 or 6.

Table 6.2.3D-1: Maximum Power Reduction (MPR) for SSSS for Power Class 1, 2 and 3
	Channel bandwidth
	MPR for SSSS (dB)

	1.4 MHz
	

	3.0 MHz
	

	5.0 MHz
	≤ 4

	10 MHz
	≤ 4

	15 MHz
	≤ 4

	20 MHz
	≤ 4



When UE is configured for simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions for inter-band E-UTRA ProSe / E-UTRA bands specified in Table 5.5D-2, the requirements in subclause 6.2.3D apply for ProSe transmission and the requirements in subclause 6.2.3 apply for uplink transmission.

<Unchanged Portion Omitted>
Table 6.2.4-4a: A-MPR requirements for "NS_04" for Power Class 2 UE
	Channel bandwidth [MHz]
	Parameters

	5
	Fc [MHz]
	≤ 2500.5
	> 2500.5

	
	RBstart
	0 - 8
	9 - 24
	0 - 24

	
	LCRB [RBs]
	> 0
	> 0
	> 0

	
	A-MPR [dB]
	≤ 3
	0
	0

	10
	Fc [MHz]
	≤ 2504
	> 2504

	
	RBstart
	0 – 8
	9 - 35
	36 - 49
	0 - 49

	
	LCRB [RBs]
	≤ 15
	> 15 and < 25
	≥ 25
	N/A
	> 0
	> 0

	
	RBstart + LCRB [RBs]
	N/A
	N/A
	N/A
	≥ 45
	N/A 
	N/A

	
	A-MPR [dB]
	≤ 5
	≤ 2
	≤ 3
	≤ 1
	0
	0

	15
	Fc [MHz]
	≤ 2510.8
	> 2510.8

	
	RBstart
	0 – 13
	14 – 59
	60 – 74
	0 - 74

	
	LCRB [RBs]
	≤ 18
	> 18 and < 36
	≥ 36
	N/A
	> 0
	> 0

	
	RBstart + LCRB [RBs]
	N/A
	N/A
	N/A
	≥ 62
	N/A 
	N/A

	
	A-MPR [dB]
	≤ 5
	≤ 2
	≤ 4
	≤ 3
	0
	0

	20
	Fc [MHz]
	≤ 2517.5
	> 2517.5

	
	RBstart
	0 – 22
	
	23 – 76
	77 – 99
	0 - 99

	
	LCRB [RBs]
	≤ 18 
	> 18 and < 40
	≥ 40
	N/A
	> 0
	> 0

	
	RBstart + LCRB [RBs]
	N/A
	N/A
	N/A
	≥ 86
	N/A 
	N/A

	
	A-MPR [dB]
	≤ 5
	≤ 2
	≤ 4
	≤ 3
	0
	0

	NOTE 1:	RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2:	LCRB is the length of a contiguous resource block allocation
NOTE 3:	For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis
NOTE 4:	For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe



For a power class 2 capable UE operating in Band 41, A-MPR according to Table 6.2.4-4 for power class 3 is allowed when an IE P-max as defined in [7] of 23 dBm or lower is indicated in the cell or P-max is not indicated in the cell or if the uplink/downlink configuration is 0 or 6.

<Unchanged Portion Omitted>
6.2.5	Configured transmitted power
The UE is allowed to set its configured maximum output power PCMAX,c for serving cell c. The configured maximum output power PCMAX,c is set within the following bounds:
PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c with
	PCMAX_L,c = MIN {PEMAX,c – TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc + ΔTIB,c + TC,c + TProSe, P-MPRc)}
	PCMAX_H,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass}
where
-	PEMAX,c is the value given by IE P-Max for serving cell c, defined in [7];
-	PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1;
-	ΔPPowerClass = 3 dB for a power class 2 capable UE operating in Band 41, when P-max of 23 dBm or lower is indicated or P-max is not indicated in the cell or if the uplink/downlink configuration is 0 or 6 in the cell; otherwise, ΔPPowerClass = 0 dB
-	MPRc and A-MPRc for serving cell c are specified in subclause 6.2.3 and subclause 6.2.4, respectively;
-	TIB,c is the additional tolerance for serving cell c as specified in Table 6.2.5-2; TIB,c = 0 dB otherwise;
-	TC,c = 1.5 dB when NOTE 2 in Table 6.2.2-1 applies;
-	TC,c = 0 dB when NOTE 2 in Table 6.2.2-1 does not apply;
-	TProSe = 0.1 dB when the UE supports ProSe Direct Discovery and/or ProSe Direct Communication on the corresponding E-UTRA ProSe band; TProSe = 0 dB otherwise.
P-MPRc is the allowed maximum output power reduction for
a)	ensuring compliance with applicable electromagnetic energy absorption 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 energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.
The UE shall apply P-MPR c for serving cell c only for the above cases. For UE conducted conformance testing P-MPR shall be 0 dB
NOTE 1:	P-MPRc was introduced in the PCMAX,c equation such that the UE can report to the eNB the available maximum output transmit power. This information can be used by the eNB for scheduling decisions.
NOTE 2: P-MPRc may impact the maximum uplink performance for the selected UL transmission path.
For each subframe, the PCMAX_L,c for serving cell c is evaluated per slot and given by the minimum value taken over the transmission(s) within the slot; the minimum PCMAX_ L,c over the two slots is then applied for the entire subframe. PPowerClass shall not be exceeded by the UE during any period of time.
The measured configured maximum output power PUMAX,c shall be within the following bounds:
	PCMAX_L,c  –  MAX{TL,c, T(PCMAX_L,c)}  ≤  PUMAX,c  ≤  PCMAX_H,c  +  T(PCMAX_H,c).
where the tolerance T(PCMAX,c) for applicable values of PCMAX,c is specified in Table 6.2.5-1, and Table 6.2.5-1A. The tolerance TL,c is the absolute value of the lower tolerance for the applicable operating band as specified in Table 6.2.2-1.

[bookmark: _GoBack]<Unchanged Portion Omitted>
[bookmark: _Toc368026312]6.6.2.3.1	Minimum requirement E-UTRA 
E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. The assigned E-UTRA channel power and adjacent E-UTRA channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3.1-1, Table 6.6.2.3.1-2, and Table 6.6.2.3.1-3. If the measured adjacent channel power is greater than –50dBm then the E-UTRAACLR shall be higher than the value specified in Table 6.6.2.3.1-1, Table 6.6.2.3.1-2, and Table 6.6.2.3.1-3.
For a power class 2 capable UE operating on Band 41, when an IE P-max as defined in [7] of 23 dBm or lower is indicated in the cell or P-max is not indicated in the cell or if the uplink/downlink configuration is 0 or 6, the requirements for power class 2 are not applicable,  and the corresponding requirements for a power class 3 UE shall apply.
Table 6.6.2.3.1-1: General requirements for E-UTRAACLR
	
	Channel bandwidth / E-UTRAACLR1 / Measurement bandwidth

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	E-UTRAACLR1
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB

	E-UTRA channel Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	Adjacent channel centre frequency offset [MHz]
	+1.4
/
-1.4
	+3.0
/
-3.0
	+5
/
-5
	+10
/
-10
	+15
/
-15
	+20
/
-20



Table 6.6.2.3.1-2: Additional E-UTRAACLR requirements for Power Class 1
	
	Channel bandwidth / E-UTRAACLR1 / Measurement bandwidth

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	E-UTRAACLR1
	
	
	37 dB
	37 dB
	
	

	E-UTRA channel Measurement bandwidth
	
	
	4.5 MHz
	9.0 MHz
	
	

	Adjacent channel centre frequency offset [MHz]
	
	
	+5
/
-5
	+10
/
-10
	
	

	NOTE 1:	E-UTRAACLR1 shall be applicable for >23dBm



Table 6.6.2.3.1-3: Additional E-UTRAACLR requirements for Band 41 Power Class 2
	
	Channel bandwidth / E-UTRAACLR1 / Measurement bandwidth

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	E-UTRAACLR1
	N/A
	N/A
	31 dB
	31 dB
	31 dB
	31 dB

	E-UTRA channel Measurement bandwidth
	N/A
	N/A
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	Adjacent channel centre frequency offset [MHz]
	N/A
	N/A
	+5
/
-5
	+10
/
-10
	+15
/
-15
	+20
/
-20



<End of proposed change>

Reference
· 1. 	R4-1610825 “P-Max related requirements for HPUE”, NTT docomo

