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1	Introduction
In current TS38.101-1 spec, the band edge relaxations for MOP are applied for almost all of NR uplink inter-band CA/DC configurations. The reasons are mainly because currently there were no agreements on how to apply the band edge relaxations for MOP for uplink inter-band NR CA/DC configurations.
In last meeting, this issue was discussed in [1]. Although the contribution [1] was noted, the companion CRs [2][3] which are based on the principle proposed in [1] were agreed. Also according to the email discussion in [4], it seems there are no objections on the principle proposed in [1].
Meanwhile, RAN4 have already agreed a SI for band combination handling and the corresponding TR38.862[5], where the purpose is to include the information such as guidelines/principle/approach etc for band combination.
Therefore, we think it is beneficial for future work by capturing some guidelines on the band edge relaxation for MOP for band combination in the TR38.862.
2	Discussion
Thanks contribution [1], some backgrounds and principles are provided, including intra-band contiguous/non-contiguous CA, UL inter-band CA. For UL inter-band CA, the proposal is:
Proposal 3: For uplink inter band CA or MR-DC, apply band edge relaxation to the uplink configurations whose at least one of the bands has band edge relaxation for MOP as single band usage. Note that corrections for CA are needed from Rel-16 while those for MR-DC are needed from Rel-17.
Actually, in the past meetings, there were no agreements how to apply the MOP relaxation on the band edge for uplink intra-band CA and uplink inter-band CA configurations, so companies usually apply the band edge relaxation note to their combinations. 
Meanwhile, separated clauses/tables are used for intra-band and inter-band MOP requirements in current TS38.101-1 specifications. 
The guidelines are summarized as follow:
Uplink HPUE band(s) in HPUE inter-band NR CA (two bands DL/ 1 band UL)
A new table (i.e. Table 6.2A.1.3-2 ) was added to capture the 2 bands DL/1 band UL HPUE band combination. This table aims to describe the power class for the UL HPUE TDD single band. We think it is no doubt that the band edge relaxation for MOP is applied if the corresponding HPUE band has band edge relaxation for MOP. However, the band edge relaxations for MOP are applied for all the band in current spec.
Guideline 1: For uplink HPUE band(s) in HPUE inter-band NR CA, apply band edge relaxation to the uplink HPUE band(s) if this band has band edge relaxation for MOP as single band usage.

Uplink intra-band contiguous CA or non-contiguous CA
Also, no matter PC1.5, PC2 or PC3, we think it is no doubt that the band edge relaxation for MOP is applied for a certain NR band operating in single band and uplink intra-band contiguous CA. 
Guideline 2: For uplink 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.

Uplink inter band CA or DC
Here, we use the proposal 3 in [1] as baseline for uplink inter band CA or DC. Also we think same guideline can be adopted no matter PC1.5, PC2 or PC3 uplink inter band CA or DC.
Guideline 3:  For uplink inter band CA or DC, apply band edge relaxation to the uplink configurations whose at least one of the bands has band edge relaxation for MOP as single band usage.
Next, we take some examples to explain the above guidelines further.
First, assuming NR FDD band nX and NR TDD bands nYand 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 table 1.
Table 1. Power class only for 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/-31
	26
	+2/-31
	23
	±21

	nZ
	
	
	
	
	26
	+2/-3
	23
	±2

	NOTE 1:	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 1) for MOP is only applied for band nY, and no band edge relaxation for MOP is applied for band nX and nZ.
1. When HPUE inter-band CA constitute of bands nX, nY and nZ, i.e. HPUE inter-band CA CA_nXA-nYA, CA_nXA-nZA
According to guideline 1, the band edge relaxation (i.e. NOTE 1) is applied for HPUE TDD band nY, while no band edge relaxation is applied for HPUE TDD band nZ. See table 2.
Table 2. Power class for UL HPUE band for HPUE inter-band NR CA
	Downlink CA Configuration
	Band
	Class 1.5 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	

	CA_nXA-nYA
	nY
	29
	+2/-31
	26
	+2/-31

	CA_nXA-nZA
	nZ
	
	
	26
	+2/-3

	NOTE 1:	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.



2. When NR band nX, nY, 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 (i.e. NOTE 1) 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 no band edge relaxation for PC3 to the uplink configurations of band nXC or band nX(2A) are applied. See table 3.
Table 3. Power class for PC 1.5/2/3 intra-band CA
	NR CA Configuration
	Class 1 .5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	nXC or nX(2A)
	
	
	
	
	23
	+2/-2
	
	

	nYC or nY(2A)
	29
	+2/-31
	26
	+2/-31
	23
	+2/-21
	
	

	nZC or nZ(2A)
	
	
	26
	+2/-3
	23
	+2/-2
	
	

	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



3. When uplink inter-band CA or DC constitute of band nX, nY and nZ, i.e. uplink inter-band CA CA_nXA-nYA, CA_nXA-nZA, and uplink inter-band DC_nXA-nYA, DC_nXA-nZA
According to guideline 3, 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 (i.e. NOTE 1) for PC1.5, PC2 and PC3 to the uplink configurations of CA_nXA-nYA are applied, while no band edge relaxation for  PC2 and PC3 to the uplink configurations of CA_nXA-nZA are applied. See table 4.
Table 4. Power class for PC 1.5/2/3 inter-band CA
	Uplink CA Configuration
	Class 1.5 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	
	Class 3 (dBm)
	Tolerance (dB)	
	Class 4 (dBm)
	Tolerance (dB)

	CA_nXA-nYA
	29
	+2/-31
	26
	+2/-31
	23
	+2/-31
	
	

	CA_nXA-nZA
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	NOTE 1:	2 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



Similarly, band edge relaxation (i.e. NOTE 1) for PC3 to the uplink configurations of DC_nXA-nYA are applied, while no band edge relaxation for PC3 to the uplink configurations of DC_nXA-nZA are applied. See table 5.
Table 5. Power class for PC 3 inter-band DC
	Uplink CA Configuration
	Class 1.5 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	
	Class 3 (dBm)
	Tolerance (dB)	
	Class 4 (dBm)
	Tolerance (dB)

	DC_nXA-nYA
	
	
	
	
	23
	+2/-31
	
	

	DC_nXA-nZA
	
	
	
	
	23
	+2/-3
	
	

	NOTE 1:	2 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



3 Conclusion
In this contribution, we give some guidelines on the band edge relaxation for MOP for band combination with some examples for further explanation. The conclusions are summarized as:
Proposal: Approve the following guidelines:
Uplink HPUE band(s) in HPUE inter-band NR CA (two bands DL/ 1 band UL)
Guideline 1: For uplink HPUE band(s) in HPUE inter-band NR CA, apply band edge relaxation to the uplink HPUE band(s) if this band has band edge relaxation for MOP as single band usage.
Uplink intra-band contiguous CA or intra-band non-contiguous CA
Guideline 2: For uplink 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.
Uplink inter band CA or DC 
Guideline 3:  For uplink inter band CA or DC, apply band edge relaxation to the uplink configurations whose at least one of the bands has band edge relaxation for MOP as single band usage.
Note: Guideline 2 and Guideline 3 can also be applied to HPUE uplink CA configuration.
In addition, with above guidelines, CRs are needed to correct the MOP table for TS38.101-1.
Meanwhile, TP to TR38.862 is provided.
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7.X 	Guidelines on the band edge relaxation for MOP for CA/DC band combination
The following are the guidelines for the band edge relaxation for MOP for CA/DC band combination
Uplink HPUE band(s) in HPUE inter-band NR CA (two bands DL/ 1 band UL)
Guideline 1: For uplink HPUE band(s) in HPUE inter-band NR CA, apply band edge relaxation to the uplink HPUE band(s) if this band has band edge relaxation for MOP as single band usage.
Uplink intra-band contiguous CA or intra-band non-contiguous CA
Guideline 2: For uplink 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.
Uplink inter band CA or DC
Guideline 3:  For uplink inter band CA or DC, apply band edge relaxation to the uplink configurations whose at least one of the bands has band edge relaxation for MOP as single band usage.
Note: Guideline 2 and Guideline 3 can also be applied to HPUE uplink CA configuration.
The following are some examples to explain the above guidelines further.
First, assuming NR FDD band nX and NR TDD bands nYand 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 table 7.x.1.
Table 7.x.1. Power class only for 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/-31
	26
	+2/-31
	23
	±21

	nZ
	
	
	
	
	26
	+2/-3
	23
	±2

	NOTE 1:	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 1) for MOP is only applied for band nY, and no band edge relaxation for MOP is applied for band nX and nZ.
1. When HPUE inter-band CA constitute of bands nX, nY and nZ, i.e. HPUE inter-band CA CA_nXA-nYA, CA_nXA-nZA
According to guideline 1, the band edge relaxation (i.e. NOTE 1) is applied for HPUE TDD band nY, while no band edge relaxation is applied for HPUE TDD band nZ. See table 7.x.2.
Table 7.x.2. Power class for UL HPUE band for HPUE inter-band NR CA
	Downlink CA Configuration
	Band
	Class 1.5 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	

	CA_nXA-nYA
	nY
	29
	+2/-31
	26
	+2/-31

	CA_nXA-nZA
	nZ
	
	
	26
	+2/-3

	NOTE 1:	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.



2. When NR band nX, nY, 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 (i.e. NOTE 1) 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 no band edge relaxation for PC3 to the uplink configurations of band nXC or band nX(2A) are applied. See table 7.x.3.
Table 7.x.3. Power class for PC 1.5/2/3 intra-band CA
	NR CA Configuration
	Class 1 .5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	nXC or nX(2A)
	
	
	
	
	23
	+2/-2
	
	

	nYC or nY(2A)
	29
	+2/-31
	26
	+2/-31
	23
	+2/-21
	
	

	nZC or nZ(2A)
	
	
	26
	+2/-3
	23
	+2/-2
	
	

	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



3. When uplink inter-band CA or DC constitute of band nX, nY and nZ, i.e. uplink inter-band CA CA_nXA-nYA, CA_nXA-nZA, and uplink inter-band DC_nXA-nYA, DC_nXA-nZA
According to guideline 3, 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 (i.e. NOTE 1) for PC1.5, PC2 and PC3 to the uplink configurations of CA_nXA-nYA are applied, while no band edge relaxation for  PC2 and PC3 to the uplink configurations of CA_nXA-nZA are applied. See table 7.x.4.
Table 7.x.4. Power class for PC 1.5/2/3 inter-band CA
	Uplink CA Configuration
	Class 1.5 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	
	Class 3 (dBm)
	Tolerance (dB)	
	Class 4 (dBm)
	Tolerance (dB)

	CA_nXA-nYA
	29
	+2/-31
	26
	+2/-31
	23
	+2/-31
	
	

	CA_nXA-nZA
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	NOTE 1:	2 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



Similarly, band edge relaxation (i.e. NOTE 1) for PC3 to the uplink configurations of DC_nXA-nYA are applied, while no band edge relaxation for PC3 to the uplink configurations of DC_nXA-nZA are applied. See table 7.x.5.
Table 7.x.5. Power class for PC 3 inter-band DC
	Uplink CA Configuration
	Class 1.5 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	
	Class 3 (dBm)
	Tolerance (dB)	
	Class 4 (dBm)
	Tolerance (dB)

	DC_nXA-nYA
	
	
	
	
	23
	+2/-31
	
	

	DC_nXA-nZA
	
	
	
	
	23
	+2/-3
	
	

	NOTE 1:	2 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



