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1	Introduction
In the previous study, the usage of band edge relaxation for MOP for CA and DC band combinations was proposed in [1] and the related guidelines have been captured in [2]. The band edge relaxation was introduced for a UE with a relaxation of 1.5dB tolerance supporting very challenging operating bands not to fail their MOP requirements test due to sudden power drop due to very large insertion loss at band edges of their duplexers or band-pass filter [1]. 
Guideline 1: The superscript of the NOTE on band edge relaxation is not needed in the Tables for band configurations consisting of different bands in TS38.101-1 specification.
Guideline 2: For intra-band contiguous CA or intra-band non-contiguous CA, apply band edge relaxation to the uplink configurations if this band has band edge relaxation for MOP as single band usage.
However, in current specs TS 38.101-1 and 38.101-3, the band edge relaxation NOTE is only applied to inter-band CA and MR-DC shown as below.
TS 38.101-1:
[bookmark: _Toc61367346][bookmark: _Toc61372729][bookmark: _Toc68230670][bookmark: _Toc69084083][bookmark: _Toc75467092][bookmark: _Toc76509114][bookmark: _Toc76718104][bookmark: _Toc83580414][bookmark: _Toc84404923][bookmark: _Toc84413532]6.2A.1.3	UE maximum output power for Inter-band CA
Table 6.2A.1.3-1 UE Power Class for uplink inter-band CA (two bands)
	Uplink CA Configuration
	Class 1 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	
	Class 3 (dBm)
	Tolerance (dB)	
	Class 4 (dBm)
	Tolerance (dB)

	CA_nXA-nYA
	
	
	
	
	23
	+2/-3
	
	

	NOTE 1:	Void
NOTE 2:	An uplink CA configuration in which at least one of the bands has NOTE 3 in Table 6.2.1-1 is allowed to reduce the lower tolerance limit by 1.5 dB when the transmission bandwidths of at least one of the bands is confined within FUL_low and FUL_low + 4 MHz or FUL_high - 4 MHz and FUL_high.
NOTE 3:	…



TS 38.101-3:
[bookmark: _Toc45890562][bookmark: _Toc45891786][bookmark: _Toc45892196][bookmark: _Toc45892606][bookmark: _Toc52353019][bookmark: _Toc53174842][bookmark: _Toc61378156][bookmark: _Toc61378631][bookmark: _Toc67953821][bookmark: _Toc68733488][bookmark: _Toc68784804][bookmark: _Toc76736760][bookmark: _Toc77241172][bookmark: _Toc77241677][bookmark: _Toc83743053][bookmark: _Toc83909574][bookmark: _Toc91071541]6.2B.1.3	Inter-band EN-DC within FR1
[bookmark: _Hlk52295527]Table 6.2B.1.3-1: Maximum output power for inter-band EN-DC (two bands)
	EN-DC configuration
	Power class 2
(dBm)
	Tolerance
(dB)
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_XA_nYA
	
	
	23
	+2/-3

	NOTE 1:	An uplink DC configuration in which at least one of the bands has NOTE 3 in Table 6.2.1-1 in TS 38.101-1 or NOTE 2 in Table 6.2.2-1 in TS 36.101 is allowed to reduce the lower tolerance limit by 1.5 dB when the transmission bandwidths of at least one of the bands is confined within FUL_low and FUL_low + 4 MHz or FUL_high - 4 MHz and FUL_high.
NOTE 2:	…


In this paper, to align with the notes for band edge relaxation for the cases of inter-band CA and MR-DC, we propose that the above mentioned Guideline 2 in [2] should also be applied to intra-band contiguous CA or intra-band non-contiguous CA in TS 38.101-1 and intra-band contiguous EN-DC or intra-band non-contiguous EN-DC in TS 38.101-3.
2	Discussion
To better understand the above Guidelines for band edge relaxation for MOP, an example is illustrated in [2]. Suppose NR FDD band nX and NR TDD bands nY and nZ, where PC3 is only applied to band nX, PC1.5/PC2/PC3 are applied to band nY, and PC2/PC3 are applied to band nZ. See below Table 1.
Table 1  Power class only for NR single band PC1.5/2/3
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	nX
	
	
	
	
	
	
	23
	±2

	nY
	
	
	29
	+2/-33
	26
	+2/-33
	23
	±23

	nZ
	
	
	
	
	26
	+2/-3
	23
	±2

	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.


 In Table 1, band edge relaxation (i.e. NOTE 3) for MOP is only applied to band nY, and no band edge relaxation for MOP is applied to band nX and nZ.
When NR band nX, nY and nZ support intra-band contiguous/non-contiguous CA,
-	According to Guideline 2, due to the band nY as single band usage has band edge relaxation for MOP and band nX and band nZ as single band usage have no such band edge relaxation for MOP, therefore band edge relaxation for PC1.5, PC2 and PC3 to the uplink configurations of band nYC or band nY(2A) are applied. While no band edge relaxation for PC2 and PC3 to the uplink configurations of band nZC or band nZ(2A) are applied, and also no band edge relaxation for PC3 to the uplink configurations of band nXC or band nX(2A) are applied.
TS 38.101-1:
[bookmark: _Toc21344257][bookmark: _Toc29801743][bookmark: _Toc29802167][bookmark: _Toc29802792][bookmark: _Toc36107534][bookmark: _Toc37251300][bookmark: _Toc45888103][bookmark: _Toc45888702][bookmark: _Toc61367344][bookmark: _Toc61372727][bookmark: _Toc68230668][bookmark: _Toc69084081][bookmark: _Toc75467090][bookmark: _Toc76509112][bookmark: _Toc76718102][bookmark: _Toc83580412][bookmark: _Toc84404921][bookmark: _Toc84413530]6.2A.1.1	UE maximum output power for Intra-band contiguous CA
Table 6.2A.1.1-1: UE Power Class for intra-band contiguous CA
	NR CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_n7B
	
	
	
	
	23
	+2/-21
	
	

	CA_n40B
	
	
	
	
	23
	+2/-21
	
	

	CA_n41C
	
	
	26
	+2/-31
	23
	+2/-21
	
	

	CA_n48B
	
	
	
	
	23
	+2/-3
	
	

	CA_n77C
	
	
	26
	+2/-31
	23
	+2/-3
	
	

	CA_n78C
	
	
	26
	+2/-31
	23
	+2/-3
	
	

	CA_n79C
	
	
	
	
	23
	+2/-3
	
	

	NOTE 1:	If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and 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 2:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 3:	For intra-band contiguous carrier aggregation the maximum power requirement shall apply to the total transmitted power over all component carriers (per UE).



	NR CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_n7B
	
	
	
	
	23
	+2/-21
	
	

	CA_n40B
	
	
	
	
	23
	+2/-21
	
	

	CA_n41C
	
	
	26
	+2/-31
	23
	+2/-21
	
	

	CA_n48B
	
	
	
	
	23
	+2/-3
	
	

	CA_n77C
	
	
	26
	+2/-31
	23
	+2/-3
	
	

	CA_n78C
	
	
	26
	+2/-31
	23
	+2/-3
	
	

	CA_n79C
	
	
	
	
	23
	+2/-3
	
	

	NOTE 1:	If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dBAn uplink CA configuration in which the band has NOTE 3 in Table 6.2.1-1 is allowed to reduce the lower tolerance limit by 1.5 dB when the transmission bandwidths of the band are confined within FUL_low and FUL_low + 4 MHz or FUL_high - 4 MHz and FUL_high.
NOTE 2:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 3:	For intra-band contiguous carrier aggregation the maximum power requirement shall apply to the total transmitted power over all component carriers (per UE).



[bookmark: _Toc61367345][bookmark: _Toc61372728][bookmark: _Toc68230669][bookmark: _Toc69084082][bookmark: _Toc75467091][bookmark: _Toc76509113][bookmark: _Toc76718103][bookmark: _Toc83580413][bookmark: _Toc84404922][bookmark: _Toc84413531]6.2A.1.2	UE maximum output power for Intra-band non-contiguous CA
For intra-band non-contiguous carrier aggregation with one uplink carrier on the PCC, the requirements in clause 6.2.1 apply for power class 3 and other power classes if indicated in clause 5.5A.2. For intra-band non-contiguous carrier aggregation with two uplink carriers the maximum output power is specified in Table 6.2A.1.2-1.
Table 6.2A.1.2-1: UE Power Class for intraband non-contiguous CA
	NR CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_n41(2A)
	
	
	26
	+2/-31
	23
	+2/-31
	
	

	CA_n77(2A)
	
	
	
	
	23
	+2/-3
	
	

	CA_n78(2A)
	
	
	26
	+2/-31
	23
	+2/-3
	
	

	NOTE 1:	For 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 2:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 3: 	For intra-band non-contiguous carrier aggregation the maximum power requirement shall apply to the total transmitted power over all component carriers (per UE).



	NR CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_n41(2A)
	
	
	26
	+2/-31
	23
	+2/-31
	
	

	CA_n77(2A)
	
	
	
	
	23
	+2/-3
	
	

	CA_n78(2A)
	
	
	26
	+2/-31
	23
	+2/-3
	
	

	NOTE 1:	For 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 dBAn uplink CA configuration in which the band has NOTE 3 in Table 6.2.1-1 is allowed to reduce the lower tolerance limit by 1.5 dB when the transmission bandwidths of the band are confined within FUL_low and FUL_low + 4 MHz or FUL_high - 4 MHz and FUL_high.
NOTE 2:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 3: 	For intra-band non-contiguous carrier aggregation the maximum power requirement shall apply to the total transmitted power over all component carriers (per UE).



TS 38.101-3:
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Table 6.2B.1.1-1: Maximum output power for EN-DC (continuous sub-blocks)
	EN-DC configuration
	Power class 1.5
(dBm)
	Tolerance
(dB)
	Power class 2
(dBm)
	Tolerance
(dB)
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_(n)3AA3
	
	
	
	
	23
	+2/-3

	DC_(n)5AA3
	
	
	
	
	23
	+2/-3

	DC_(n)7AA3
	
	
	
	
	23
	+2/-3

	DC_(n)12AA3
	
	
	
	
	23
	+2/-3

	DC_(n)71AA
	
	
	
	
	23
	+2/-3

	DC_(n)38AA3
	
	
	
	
	23
	+2/-3

	DC_(n)41AA
	29
	+2/-31
	26
	+2/-31
	23
	+2/-31

	DC_(n)48AA3
	
	
	
	
	23
	+2/-3

	DC_(n)66AA3
	
	
	
	
	23
	+2/-3

	NOTE 1:	If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and 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 2:	Power Class 3 is the default power class unless otherwise stated.
NOTE 3:	Only single switched UL is supported.




	EN-DC configuration
	Power class 1.5
(dBm)
	Tolerance
(dB)
	Power class 2
(dBm)
	Tolerance
(dB)
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_(n)3AA3
	
	
	
	
	23
	+2/-3

	DC_(n)5AA3
	
	
	
	
	23
	+2/-3

	DC_(n)7AA3
	
	
	
	
	23
	+2/-3

	DC_(n)12AA3
	
	
	
	
	23
	+2/-3

	DC_(n)71AA
	
	
	
	
	23
	+2/-3

	DC_(n)38AA3
	
	
	
	
	23
	+2/-3

	DC_(n)41AA
	29
	+2/-31
	26
	+2/-31
	23
	+2/-31

	DC_(n)48AA3
	
	
	
	
	23
	+2/-3

	DC_(n)66AA3
	
	
	
	
	23
	+2/-3

	NOTE 1:	If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dBAn uplink CA configuration in which the band has NOTE 3 in Table 6.2.1-1 in TS 38.101-1 or NOTE 2 in Table 6.2.2-1 in TS 36.101 is allowed to reduce the lower tolerance limit by 1.5 dB when the transmission bandwidths of at least one of the bands are confined within FUL_low and FUL_low + 4 MHz or FUL_high - 4 MHz and FUL_high.
NOTE 2:	Power Class 3 is the default power class unless otherwise stated.
NOTE 3:	Only single switched UL is supported.



[bookmark: _Toc45890561][bookmark: _Toc45891785][bookmark: _Toc45892195][bookmark: _Toc45892605][bookmark: _Toc52353018][bookmark: _Toc53174841][bookmark: _Toc61378155][bookmark: _Toc61378630][bookmark: _Toc67953820][bookmark: _Toc68733487][bookmark: _Toc68784803][bookmark: _Toc76736759][bookmark: _Toc77241171][bookmark: _Toc77241676][bookmark: _Toc83743052][bookmark: _Toc83909573][bookmark: _Toc91071540]6.2B.1.2	Intra-band non-contiguous EN-DC
Table 6.2B.1.2-1: Maximum output power for EN-DC (non-continuous sub-blocks)
	EN-DC configuration
	Power class 1.5
(dBm)
	Tolerance
(dB)
	Power class 2
(dBm)
	Tolerance
(dB)
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_2A_n2A4
	
	
	
	
	23
	+2/-3

	DC_3A_n3A
	
	
	
	
	23
	+2/-3

	DC_5A_n5A4
	
	
	
	
	23
	+2/-3

	DC_7A_n7A4
	
	
	
	
	23
	+2/-3

	DC_48A_n48A4
	
	
	
	
	23
	+2/-3

	DC_41A_n41A
	29
	+2/-31
	26
	+2/-31
	23
	+2/-31

	DC_66A_n66A4
	
	
	
	
	23
	+2/-3

	DC_71A_n71A4
	
	
	
	
	23
	+2/-3

	NOTE 1:	If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and 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 2:	Void.
NOTE 3:	Power Class 3 is the default power class unless otherwise stated.
NOTE 4:	Only single switched UL is supported.



	EN-DC configuration
	Power class 1.5
(dBm)
	Tolerance
(dB)
	Power class 2
(dBm)
	Tolerance
(dB)
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_2A_n2A4
	
	
	
	
	23
	+2/-3

	DC_3A_n3A
	
	
	
	
	23
	+2/-3

	DC_5A_n5A4
	
	
	
	
	23
	+2/-3

	DC_7A_n7A4
	
	
	
	
	23
	+2/-3

	DC_48A_n48A4
	
	
	
	
	23
	+2/-3

	DC_41A_n41A
	29
	+2/-31
	26
	+2/-31
	23
	+2/-31

	DC_66A_n66A4
	
	
	
	
	23
	+2/-3

	DC_71A_n71A4
	
	
	
	
	23
	+2/-3

	NOTE 1:	If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.An uplink CA configuration in which the band has NOTE 3 in Table 6.2.1-1 in TS 38.101-1 or NOTE 2 in Table 6.2.2-1 in TS 36.101 is allowed to reduce the lower tolerance limit by 1.5 dB when the transmission bandwidths of at least one of the bands are confined within FUL_low and FUL_low + 4 MHz or FUL_high - 4 MHz and FUL_high.
NOTE 2:	Void.
NOTE 3:	Power Class 3 is the default power class unless otherwise stated.
NOTE 4:	Only single switched UL is supported.


Proposal 1: It is suggested to apply the Guideline 2 of band edge relaxation for MOP to intra-band contiguous / non-contiguous CA in TS 38.101-1 and intra-band contiguous / non-contiguous EN-DC in TS 38.101-3.
According to Proposal 1, a companion CR to TS 38.101-1 and TS 38.101-3 will be provided in this meeting under AI 5.2.4.2 for Rel-17 maintenance.
3	Conclusion
In this paper, we discuss the band edge relaxation for MOP for intra-band contiguous / non-contiguous CA and intra-band contiguous / non-contiguous EN-DC band combinations.
Guideline 2: For intra-band contiguous CA or intra-band non-contiguous CA, apply band edge relaxation to the uplink configurations if this band has band edge relaxation for MOP as single band usage.
Proposal 1: It is suggested to apply the Guideline 2 of band edge relaxation for MOP to intra-band contiguous / non-contiguous CA in TS 38.101-1 and intra-band contiguous / non-contiguous EN-DC in TS 38.101-3.
According to Proposal 1, a companion CR to TS 38.101-1 [3] and TS 38.101-3 [4] will be provided in this meeting under AI 5.2.4.2 for Rel-17 maintenance.
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