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1	Introduction
In RAN4 there is ongoing SI [1] for study on high-power UE operation for fixed-wireless/vehicle-mounted use cases in LTE bands 5 and 12 and NR band n71 which has still open issues listed in SR [2].
In this contribution we focus following open issues
b)	Considerations for high power UE operation in Band 12, Band 5, and n71:
1)	B12 UE Tx 3rd harmonic falls into B4 UE Rx band – will require more filters on Tx path if Carrier Aggregation is used
-	Harmonic exceptions are usually granted, but harmonics from PC1 could be much higher.
2)	B5 UE Tx 3rd harmonic falls into 2.4GHz band – may need more filters on Tx path
-	Harmonic exceptions are usually granted, but harmonics from PC1 could be much higher.
3)	n71 UE Tx 3rd harmonic falls into 3GPP victim bands – may need more filters on Tx path
-	Harmonic exceptions are usually granted, but harmonics from PC1 could be much higher.
7)	Self-desense of B5, B12, and n71 Rx due to PC1 UL Tx power.
[bookmark: _Hlk26174429][bookmark: _Hlk26174451][bookmark: _Hlk26174418]c)	Considerations in terms of high power user equipment hardware in Band 12, Band 5, and n71:
1)	Identify all new RF components needed for B12, B5, and n71, including Power Amplifier, large ceramic duplex filter, switches, possibly antenna tuner 
2)	New components will be much larger and produce more heat
3)	Battery power most likely not an option – will need power supply due to high PA current
4)	Modem SW changes needed to support broader power control range, headroom reporting, and higher output power
d)	UE requirements:
The scope of these considered requirements in table 4.2-1 is limited to fixed wireless and vehicle-mounted broadband applications.
2	Discussion
2.1	UE transmitter harmonics
Table 1 presents UL harmonic analysis based on UE to UE co-existence tables in 36.101 and 38.101-1. Table is not exhaustive presentation. It can be seen that newly proposed band 2 has 2nd harmonic landing on bands 50 and 51 and 3rd and 5th order harmonics interfering some bands. Band 5 has 3rd and 4th order harmonics interfering some bands and n71 has 3rd, 4th and 5th harmonic relation with some bands. However as can been also seen from Table 1 already existing PC1 bands 3, 14, 20 and 28 have also 2nd, 3rd, 4th and 5th order harmonics interfering other bands and no additional requirement or relaxations is specified due to that. Therefore, we propose that for bands 5, 12 and n71 the introduction of PC1 does not create any additional requirements or relaxations.
Proposal 1: Current UE to UE co-existence requirements can be used also for PC1 operation for bands 5, 12 and n71.
Table 1: UL harmonic analysis
	 
	2nd harmonic
	3rd harmonic
	4th harmonic
	5th harmonic

	Band 3
	22, 42, 52, n77, n78
	 
	 
	 

	Band 5
	 
	41, 52
	n77, n78
	 

	Band 12
	50, 51
	4, 66
	 
	n77

	Band 14
	 
	 
	 
	n77

	Band 20
	 
	38, 69
	42, 52, n77, n78
	 

	Band 28
	32, 50, 51,74
	1, 4, 66
	 
	42, n77,n78

	Band n71
	 
	2, 25, 70
	41
	n77



2.2	UE self-dense
Only receiver requirement that has been defined for PC1 UE is the exception due to the high-power leakage or blocking issue for band 20, see Table 7.3.1-1b below. From [10] we can learn that REFSENS exception due to PC1 operation relates IQ-image and carrier leakage components distorting on the PA and 5th order IM products hit on own Rx band. In PC3 operation this is handled with NS-10 and with special UL allocation during REFSENS test which avoids MSD.
Table 7.3.1-1b: Reference sensitivity for power class 1 QPSK PREFSENS (Exception due to high power issue)
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	20
	
	
	-92.8
	-90.9
	-89.5
	-88.5
	FDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5
NOTE 2:	Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
NOTE 3:	The signal power is specified per port.



This relaxation has not been defined for other PC1 bands such as 3, 14, 28, 31, 72, 87 and 88. Next we compare proposed new PC 1 bands 5, 12 and n71 to existing PC1 bands to determine if reference sensitivity exceptions are needed. Bands 31, 72, 87 and 88 are not studied as these are 400 MHz and 450 MHz bands which have rather conservative sensitivity requirement to begin with. 
In Figure1 we compare existing PC1 bands 14, 20 and 28 to proposed new PC1 bands 5, 12 and n71. Uplink channel edge separation to downlink channel edge is presented pictorially and a figure of merit (FOM) is calculated as CH BW / (ULedge to DLedge separation) then bands are ranked based on this FOM to determine if current PC3 REFSENS can be met in PC1 operation.
As can be seen from Fig 1 band 20 ranks the most difficult in terms of RENSENS exception and as mentioned earlier there is REFSENS exception specified due to this. Easiest is the band 5 in this context and given that band 14 does not have specified exception it is clear that band 5 does not need it either.
Proposal 2: Band 5 PC1 UE does not need RENSENS exception requirement to be defined
From Fig 1 ranking and FOM perspective there is a need to study if band n71 needs REFSENS exception due to PC1 operation. Bands 28 and n71 are both based on dual duplexer architecture and band 28 does not have exception but FOM is also lower 0.6 compared to 0.8 for n71.
Proposal 3: Band n71 PC1 REFSENS exception requirement needs to be studied.
Then when studying the band 12 we can see that the FOM is 0.5 which is same as band 14 which does not have REFSENS exception specified, however band 14 has seven MHz wider duplex-gap which helps filters to reach adequate attenuation. Current PC1 band 28 does not have exception and it has higher FOM of 0.6 compared to band 12. One thing that helps band 28 is that specification assumes 2x30 MHz filtering which gives extra 15 MHz compared to duplex gap to settle. Considering the difficulty ranking while keeping in mind the band 28 dual-duplexer arrangement we propose that no REFSENS exception is needed for band 12 in PC 1 operation.
Proposal 4: Band 12 PC1 UE does not need RENSENS exception requirement to be defined
[image: ]
Figure 6.3-1: PC12.4	New RF components
During Rel-11 when band 14 PC1 requirements were developed Technical report Public safety broadband high power User Equipment (UE) for band 14 [3] and contribution [9] discussed necessary hardware changes to realize PC1 vehicular mobile form factor compared to PC3 normal handheld formfactor. These studies in [3][9] is considered to be relevant also to this WI targeting high-power UE operation for fixed-wireless/vehicle-mounted use cases in LTE bands 5 and 12 and NR band n71.
Main take away from [3][9] is that in order to minimize implementation complexity and utilize the Power Class 3 eco-system it was considered that changes to the baseband IC and RF IC should be avoided and only changes to the discrete RF combining front end elements are possible. This manifests mainly to need of filters with better power handling capabilities and technologies mentioned were ceramic and cavity filters. Obviously a power amplifiers that are capable for PC1 operation are necessity. Few ceramic filter examples are presented below with input power capabilities of 43 dBm which obviously in more than needed for PC1 operation even considering the post PA-losses but this demonstrates that capable technology is available.
Band 5 duplex-filter UMD005A (ctscorp.com)
Band 12 duplex-filter UMD012A (ctscorp.com)
2.5	Components size and heat
Components for PC1 are larger especially the ceramic and cavity filters and produce more heat especially the power amplifier. But as the formfactors in question are not handheld devices, instead target is FWA (for example customer premise equipment) or a vehicular use then these issues are manageable.
2.6	Power supply
Given the target form factors the end products are not intended to run on battery power.
2.7	Transmitter requirements
2.7.1	UE Output Power
In order a band to have PC1 operation possible power class needs to be captured into Table 6.2.2-1 or Table 6.2.1-1 in specifications 36.101 and 38.101-1 respectively. LTE specification has also NOTE 8:	Generally, PC1 UE is not targeted for smartphone form factor associated for PC1 operation but NR specification does not have this note. Tolerance is band agnostic +2/-3 therefore necessary changes are highlighted in yellow. (Note to keep table shorter many bands are not listed)
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
	31
	+2/-3
	
	
	23
	±22
	
	

	4
	
	
	
	
	23
	±2
	
	

	5
	31
	+2/-3
	
	
	23
	±2
	
	

	6
	
	
	
	
	23
	±2
	
	

	11
	
	
	
	
	23
	±2
	
	

	12
	31
	+2/-3
	
	
	23
	±22
	
	

	13
	
	
	
	
	23
	±2
	
	

	14
	31
	+2/-3
	
	
	23
	±2
	
	

	
	
	
	
	
	
	
	
	

	19
	
	
	
	
	23
	±2
	
	

	20
	31
	+2/-3
	
	
	23
	±22
	
	

	21
	
	
	
	
	23
	±2
	
	

	27
	
	
	
	
	23
	±2
	
	

	28
	31
	+2/-3
	
	
	23
	+2/-2.5
	
	

	30
	
	
	
	
	23
	±2
	
	

	31
	31
	+2/-3
	
	
	23
	±2
	
	

	…
	
	
	
	
	
	
	
	

	72
	31
	+2/-3
	
	
	23
	±2
	
	

	73
	
	
	
	
	23
	±2
	
	

	85
	
	
	
	
	23
	±22
	
	

	87
	31
	+2/-3
	
	
	23
	±2
	
	

	88
	31
	+2/-3
	
	
	23
	±2
	
	

	NOTE 8:	Generally, PC1 UE is not targeted for smartphone form factor.



Table 6.2.1-1: UE Power Class
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n8
	
	
	
	
	
	
	23
	±23

	n12
	
	
	
	
	
	
	23
	±23

	n14
	31
	+2/-3
	
	
	
	
	23
	±23

	n18
	
	
	
	
	
	
	23
	±2

	n71
	31
	+2/-3
	
	
	
	
	23
	+2/-2.5

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 3 is default power class unless otherwise stated
NOTE 3:	Refers to the transmission bandwidths 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 4:	The maximum output power requirement is relaxed by reducing the lower tolerance limit by 0.3 dB
NOTE 5:	Achieved via dual Tx



2.7.2 UE maximum output power for CA
In 6.2.2A of 36.101 there is a sentence
For inter-band carrier aggregation with one uplink component carrier assigned to one E-UTRA band in Band 3, 20, 28, or 31, the requirements for power class 1 are not applicable and the corresponding requirements for a power class 3 UE shall apply.
Therefore, there may be a need to add bands 5 and 12 into the list, as an observation not all PC 1 bands are listed currently.
Observation 1: RAN4 needs to discuss if bands 5 and 12 needs to add to list in clause 6.2.2A of 36.101 which states that PC3 requirements apply in case band is part of inter-band CA configuration. 
NR specification does not have such a list but currently only n14 is valid of PC1 and it is not mention in LTE list either therefore RAN4 needs to discuss if n71 PC1 needs to be out scoped from being part of inter-band CA configuration.
Observation 2: RAN4 needs to discuss if band n71 PC1 needs to be out scoped from being part of inter-band CA configuration and applicable text is added into 38.101-1.

2.7.3 	UE maximum output power for modulation / channel bandwidth
LTE MPR is defined to be power class agnostic hence no changes are required.
Observation 3: LTE MPR is already valid for PC1
NR MPR clause does not mention PC1 applicability even though n14 PC 1 is already specified. RAN4 needs to discuss if NR MPR is also valid for PC1 similarly as it is for LTE.
Observation 4: NR MPR is not currently applicable for PC1 therefore RAN4 needs to discuss if it can be.

2.7.4	UE maximum output power with additional requirements
LTE A-MPR is defined to be valid also for PC1
Observation 5: LTE A-MPR is already valid for PC1
NR A-MPR clause does not mention if A-MPR is valid for PC1 but currently only valid NR PC1 band is n14 and it does not have A-MPR defined. Neither has n71 but it would be necessary to discuss if PC1 needs A-MPR for band n71.
Observation 6: NR A-MPR is not currently applicable for PC1 therefore RAN4 needs to discuss if n71 needs A-MPR in PC 1 operation.

2.7.5	ACLR
[bookmark: _GoBack]E-UTRAACLR is already defined for PC1 in 36.101 Table 6.6.2.3.1-2 hence no changes are required.
Observation 7: E-UTRAACLR is already defined for PC1
In 36.101 it is stated that UTRAACLR is not applicable to the power class 1 UE operating in Band 3, 20, 28, 31 or 72.
Observation 8: RAN4 needs to discuss if UTRAACLR is needed for bands 5 and 12
NR ACLR requirement does not mention PC1.
Observation 9: RAN4 needs to discuss if E-UTRA PC1 ALCR of 37 dB can be re-used in NR specification.
N71 does not have UTRA operation hence no UTRAACLR requirement is needed.
Observation 10: n71 does not have UTRA operation hence no UTRAACLR requirement is needed.
2.8	Receiver requirements
Apart from possible REFSENS exception which is discussed in clause 2.2 no receiver requirements are needed for PC1.
3	Conclusion
In this contribution we have discussed several open issues identified in SR of Study on high-power UE operation for fixed-wireless/vehicle-mounted use cases in LTE bands 5 and 12 and NR band n71 [2].
This contribution have associated TP to TR 37.880.
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6	UE operation
Editor note: This clause the second objective of the study item.
[bookmark: _Toc47460857][bookmark: _Hlk57283762]6.1	UE transmitter third harmonic
Table 1 presents UL harmonic analysis based on UE to UE co-existence tables in 36.101 and 38.101-1. Table is not exhaustive presentation. It can be seen that newly proposed band 2 has 2nd harmonic landing on bands 50 and 51 and 3rd and 5th order harmonics interfering some bands. Band 5 has 3rd and 4th order harmonics interfering some bands and n71 has 3rd, 4th and 5th harmonic relation with some bands. However as can been also seen from Table 1 already existing PC1 bands 3, 14, 20 and 28 have also 2nd, 3rd, 4th and 5th order harmonics interfering other bands and no additional requirement or relaxations is specified due to that. Therefore, it is justified that for bands 5, 12 and n71 the introduction of PC1 does not create any additional requirements or relaxations due to uplink harmonics.
Table 1: UL harmonic analysis
	 
	2nd harmonic
	3rd harmonic
	4th harmonic
	5th harmonic

	Band 3
	22, 42, 52, n77, n78
	 
	 
	 

	Band 5
	 
	41, 52
	n77, n78
	 

	Band 12
	50, 51
	4, 66
	 
	n77

	Band 14
	 
	 
	 
	n77

	Band 20
	 
	38, 69
	42, 52, n77, n78
	 

	Band 28
	32, 50, 51,74
	1, 4, 66
	 
	42, n77,n78

	Band n71
	 
	2, 25, 70
	41
	n77



[bookmark: _Toc47460858]6.2	BS receiver blocking
[bookmark: _Toc47460859]6.3	UE self-dense
Only receiver requirement that has been defined for PC1 UE is the exception due to the high-power leakage or blocking issue for band 20, see Table 7.3.1-1b below. From [10] we can learn that REFSENS exception due to PC1 operation relates IQ-image and carrier leakage components distorting on the PA and 5th order IM products hit on own Rx band. In PC3 operation this is handled with NS-10 and with special UL allocation during REFSENS test which avoids MSD.
Table 7.3.1-1b: Reference sensitivity for power class 1 QPSK PREFSENS (Exception due to high power issue)
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	20
	
	
	-92.8
	-90.9
	-89.5
	-88.5
	FDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5
NOTE 2:	Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
NOTE 3:	The signal power is specified per port.



This relaxation has not been defined for other PC1 bands such as 3, 14, 28, 31, 72, 87 and 88. 
In Figure1 existing PC1 bands 14, 20 and 28 are compared to new PC1 bands 5, 12 and n71. Uplink channel edge separation to downlink channel edge is presented pictorially and a figure of merit (FOM) is calculated as CH BW / (ULedge to DLedge separation) then bands are ranked based on this FOM to determine if current PC3 REFSENS can be met in PC1 operation.
As can be seen from Fig 6.3-1 band 20 ranks the most difficult and as mentioned earlier there is REFSENS exception specified due to this. Easiest is the band 5 in this context and given that band 14 does not have specified exception it is clear that band 5 does not need it either.
From Fig 6.3-1 ranking and FOM perspective there is a need to study if band n71 needs REFSENS exception due to PC1 operation. Bands 28 and n71 are both based on dual duplexer architecture and band 28 does not have exception but FOM is on the other hand lower 0.6 compared to 0.8 for n71.
Then when studying the band 12 it can be seen that the FOM is 0.5 which is same as band 14 which does not have REFSENS exception specified however band 14 has seven MHz wider duplex-gap which helps filters to reach adequate attenuation. Current PC1 band 28 does not have exception and it has higher FOM of 0.6 compared to band 12. One thing that helps band 28 is that specification assumes 2x30 MHz filtering which gives extra 15 MHz compared to duplex gap to settle. Given the difficulty ranking and keeping in mind the band 28 dual-duplexer arrangement it may be considered that no REFSENS exception is needed for band 12 in PC 1 operation.
[image: ]
Figure 6.3-1: PC1
[bookmark: _Toc47460860]6.4	Modem SW changes
[bookmark: tsgNames][bookmark: _Toc47460861]7	UE hardware
Editor note: This clause the third objective of the study item.
[bookmark: _Toc47460862]7.1	New RF components
During Rel-11 when band 14 PC1 requirements were developed Technical report Public safety broadband high power User Equipment (UE) for band 14 [3] and a contribution [9] discussed necessary hardware changes to realize PC1 vehicular mobile form factor compared to PC3 normal handheld formfactor. These studies in [3][9] are considered to be relevant also to this WI targeting high-power UE operation for fixed-wireless/vehicle-mounted use cases in LTE bands 5 and 12 and NR band n71.
Main take away from [3][9] is that in order to minimize implementation complexity and utilize the Power Class 3 eco-system it was considered that changes to the baseband IC and RF IC should be avoided and only changes to the discrete RF combining front end elements are considered. This manifests mainly to need of frontend filters with better power handling capabilities. Suitable technologies mentioned were ceramic-filters and cavity-filters. Furthermore power amplifiers that are capable for PC1 operation are obviously necessity. Few filter examples are presented below with input power capabilities of 43 dBm which obviously in more than needed for PC1 operation even considering the post PA-losses but this demonstrates that capable technology is available.
Band 5 duplex-filter UMD005A (ctscorp.com)
Band 12 duplex-filter UMD012A (ctscorp.com)
[bookmark: _Toc47460863]7.2	Components size and heat
Components for PC1 are larger especially the ceramic filters and produce more heat especially the power amplifier. But as the formfactors in question are not handheld devices, instead target is FWA (for example customer premise equipment) or a vehicular use then these issues are manageable.
[bookmark: _Toc47460864]7.3	Power supply
Given the target form factors the end products are not intended to run on battery power.
[bookmark: _Toc47460865]8	UE requirements
Editor note: This clause the fourth objective of the study item.
[bookmark: _Toc47460866]8.1	UE Output Power
In order a band to have PC1 operation possible power class needs to be captured into Table 6.2.2-1 or Table 6.2.1-1 in specifications 36.101 and 38.101-1 respectively. LTE specification has also NOTE 8:	Generally, PC1 UE is not targeted for smartphone form factor associated for PC1 operation but NR specification does not have this note. Tolerance is band agnostic +2/-3 therefore necessary changes are highlighted in yellow. (Note to keep table shorter many bands are not listed)
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
	31
	+2/-3
	
	
	23
	±22
	
	

	4
	
	
	
	
	23
	±2
	
	

	5
	31
	+2/-3
	
	
	23
	±2
	
	

	6
	
	
	
	
	23
	±2
	
	

	11
	
	
	
	
	23
	±2
	
	

	12
	31
	+2/-3
	
	
	23
	±22
	
	

	13
	
	
	
	
	23
	±2
	
	

	14
	31
	+2/-3
	
	
	23
	±2
	
	

	
	
	
	
	
	
	
	
	

	19
	
	
	
	
	23
	±2
	
	

	20
	31
	+2/-3
	
	
	23
	±22
	
	

	21
	
	
	
	
	23
	±2
	
	

	27
	
	
	
	
	23
	±2
	
	

	28
	31
	+2/-3
	
	
	23
	+2/-2.5
	
	

	30
	
	
	
	
	23
	±2
	
	

	31
	31
	+2/-3
	
	
	23
	±2
	
	

	…
	
	
	
	
	
	
	
	

	72
	31
	+2/-3
	
	
	23
	±2
	
	

	73
	
	
	
	
	23
	±2
	
	

	85
	
	
	
	
	23
	±22
	
	

	87
	31
	+2/-3
	
	
	23
	±2
	
	

	88
	31
	+2/-3
	
	
	23
	±2
	
	

	NOTE 8:	Generally, PC1 UE is not targeted for smartphone form factor.



Table 6.2.1-1: UE Power Class
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n8
	
	
	
	
	
	
	23
	±23

	n12
	
	
	
	
	
	
	23
	±23

	n14
	31
	+2/-3
	
	
	
	
	23
	±23

	n18
	
	
	
	
	
	
	23
	±2

	n71
	31
	+2/-3
	
	
	
	
	23
	+2/-2.5

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 3 is default power class unless otherwise stated
NOTE 3:	Refers to the transmission bandwidths 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 4:	The maximum output power requirement is relaxed by reducing the lower tolerance limit by 0.3 dB
NOTE 5:	Achieved via dual Tx



[bookmark: _Toc47460867]8.2	Transmitter requirements
8.2.1 UE maximum output power for CA
In 6.2.2A of 36.101 there is a sentence
For inter-band carrier aggregation with one uplink component carrier assigned to one E-UTRA band in Band 3, 20, 28, or 31, the requirements for power class 1 are not applicable and the corresponding requirements for a power class 3 UE shall apply.
Therefore, there may be a need to add bands 5 and 12 into the list, as an observation not all PC 1 bands are listed currently. NR specification does not have such a list but currently only n14 is valid for NR PC1 and it is not mentioned in E-UTRA list either.
8.2.2 	UE maximum output power for modulation / channel bandwidth
LTE MPR is defined to be power class agnostic hence no changes are required.
NR MPR clause does not mention PC1 applicability even though n14 PC 1 is already specified. Following E-UTRA approach NR MPR could be also valid for PC1.
8.2.3	UE maximum output power with additional requirements
LTE A-MPR is defined to be valid also for PC1
NR A-MPR clause does not mention if A-MPR is valid for PC1 but currently only valid NR PC1 band is n14 and it does not have A-MPR defined. Neither has n71 but it would be necessary to discuss if PC1 needs A-MPR for band n71.
8.2.4	ACLR
E-UTRAACLR is already defined for PC1 in Table 6.6.2.3.1-2 hence no changes are required.
In 36.101 it is stated that UTRAACLR is not applicable to the power class 1 UE operating in Band 3, 20, 28, 31 or 72. 
NR ACLR requirement does not mention PC1. E-UTRA PC1 ALCR of 37 dB could be re-used in NR specification.
N71 does not have UTRA operation hence no UTRAACLR requirement is needed.
[bookmark: _Toc47460868]8.3	Receiver requirements
Apart from possible REFSENS exception which is discussed in clause 6.3 no receiver requirements are needed for PC1.

******************************** End of TP ***********************************************
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