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1. Introduction
Rel-18 3Tx and low band 4Rx WI was approved in RAN#98e, then with revised WID in [1] and in RAN4#106bis-e the WF [2] was approved with Tx requirement related aspects below.  In this paper, the RF requirements for 3Tx will be discussed.
	[bookmark: _Hlk134207067]Issue 2-2-3: Specify band combinations with 3Tx 
· Proposals
· Option 1: Explicitly enable 3Tx operation for certain band combination for certain power class via adding new note to Table 6.2A.1.3-1 of 38.101-1 and Table 6.2B.1.3-1 for 38.101-3, as well as adding specific description for each relevant Tx/Rx requirement (into suffix A of 38.101-1 and suffix B of 38.101-3)
· For inter-band CA+TxD to apply Option 1.
· Option 2: Concurrent 3Tx inter-band NR CA/ENDC combination can be included in the existing configuration tables with specific note to identify the band combination with 1Tx in one band, and 2Tx in the other band.
· Option 3: 3Tx band combinations can be defined in MOP tables of clause with suffix H (inter-band CA+MIMO)
· WF
· [bookmark: _Hlk134264344]Go with Option 3 for inter-band UL CA+UL MIMO and further study the case of inter-band UL CA+TxD and also the higher order band combination issue in the supporting of UL CA+MIMO.

Issue 2-2-4: Pcmax changes 
· Proposals
· Option 1: Define configured transmitted power by considering up to PC1.5 (as below figure) for inter-band CA/EN-DC PC1.5 with 3Tx.
[image: ]
· WF: Further study the delta Ppowerclass,CA changes for the SAR solutions.

Issue 2-5-1: PC1.5 inter-band CA/EN-DC SAR compliance
· Proposals
· Option 1: Use 0.5*maxUplinkDutyCycle-interBandCA-PC2 if indicated as the threshold for PC1.5 UL duty cycle, below which PC1.5 requirements apply. If absent, UE shall work on power class PC1.5 regardless of UL duty cycle and may use P-MPRc as defined in 6.2.4 in TS 38.101-1 or other means if necessary.
· Option 2: For PC1.5 band combination, SAR compliance with the possible new signalling for the duty cycle mechanism need to be further studied.
· Option 3: Study whether the existing UE capabilities (PC2-related maxUplinkDutyCycle) can be applied or new UE capabilities are needed.
· WF: No consensus is reached for now and more study in next meeting.



2. Discussion
2.1 Specify band combinations with 3Tx
Up to now it was agreed to capture the band combination which support inter-band UL CA+MIMO information in the new sections as it can be seen in below example where a new table will be introduced. And for the inter-band UL CA+TxD, it still FFS whether to capture in the general inter-band UL CA tables or in the inter-band UL CA+MIMO or other places.
[image: ]

[bookmark: _Hlk134213184]Similar as inter-band UL CA+MIMO, the requirements for inter-band UL CA+TxD also follow the below principles, which means for each requirement, it also needs to pointing to the single CC requirement for one band and pointing to TxD requirement for the other band.

	WF:
· For 3Tx inter-band UL CA+UL MIMO, reuse the single CC requirements and TxD or UL MIMO requirements for corresponding sessions.
· For 3Tx inter-band UL ENDC+UL MIMO, reuse the single CC requirements and TxD or UL MIMO requirements in TS 36.101 and in TS 38.101-1 respective for corresponding sessions.



Observation 1:   Inter-band UL CA+TxD also follow the principles that for each requirement it points to the single CC requirement of one band and points to TxD requirement of the other band.

· Approach 1: Include inter-band UL CA+TxD in the general inter-band UL CA sections

[bookmark: _Hlk134213586]One example is given below if the inter-band UL CA+TxD is included in the general inter-band UL CA sections, i.e. 6.2A.1.3 and 6.2A.2.3. It can be seen this is ok.
	[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
For inter-band downlink carrier aggregation with one uplink carrier assigned to one NR band, the transmitter power requirements in Table 6.2.1-1 apply for power class 3 and other power classes if indicated in clause 5.5A.3.
For inter-band carrier aggregation with two uplink contiguous carrier assigned to one NR band, the transmitter power requirements specified in subclause 6.2A.1.1 apply. 
For inter-band carrier aggregation with two uplink non-contiguous carrier assigned to one NR band, the transmitter power requirements specified in subclause 6.2A.1.2 apply. 
For inter-band uplink carrier aggregation with uplink assigned to two NR bands, UE maximum output power shall be measured over all component carriers from different bands. If each band has separate antenna connectors, maximum output power is defined as the sum of maximum output power from each UE antenna connector. The period of measurement shall be at least one sub frame (1 ms). The maximum output power is specified in Table 6.2A.1.3-1.
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_n1A-n3A
	
	
	
	
	23
	+2/-3
	
	

	CA_n1A-n5A
	
	
	
	
	23
	+2/-3
	
	

	CA_n1A-n7A
	
	
	
	
	23
	+2/-3
	
	

	CA_n28A-n41A
	
	
	266,7,8
	+2/-3
	23
	+2/-3
	
	

	…

	CA_n41A-n85A
	
	
	
	
	23
	+2/-3
	
	

	CA_n66A-n85A
	
	
	
	
	23
	+2/-3
	
	

	CA_n70A-n71A
	
	
	
	
	23
	+2/-3
	
	

	CA_n70A-n77A
	
	
	
	
	23
	+2/-3
	
	

	CA_n78A-n92A
	
	
	
	
	23
	+2/-3
	
	

	CA_n78A-n102A
	
	
	
	
	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:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 4:	For inter-band carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).
NOTE 5:	Power class 3 is the default power class unless otherwise stated.
NOTE 6:	The UE supports PC3 within NR FDD band, and supports either PC3 or PC2 within NR TDD band.
[bookmark: OLE_LINK4]NOTE 7:	The UE that supports PC3 within an NR TDD or FDD band and supports PC2 within a second NR TDD band may signal a higherPowerLimit-r17 capability whereby the maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2A.4.1.3. The power classes referenced are according to the reported ue-PowerClassPerBandPerBC-r17 if indicated or ue-PowerClass otherwise.
NOTE 8:   Tx diversity can be supported in n41 under this uplink CA configuration.


6.2A.2.3	UE maximum output power reduction for Inter-band CA
For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the requirements in subclause 6.2.2 apply. 
For inter-band carrier aggregation with two uplink contiguous carrier assigned to one NR band, the maximum output power reduction requirements for intra-band contiguous carrier aggregation in subclause 6.2A.2.1 apply for that band. 
For inter-band carrier aggregation with two uplink non-contiguous carrier assigned to one NR band, the maximum output power reduction requirements for intra-band non-contiguous carrier aggregation in subclause 6.2A.2.2 apply for that band. 
For inter-band carrier aggregation with uplink assigned to two NR bands, the requirements in clause 6.2.2 apply for each the uplink component carrier with one transmit antenna connector, and the requirements in clause 6.2G.2 apply for the uplink component carrier with two transmit antenna connectors if txDiversity-r16 is indicated under the corresponding band combination. 
For combinations of intra-band and inter-band carrier aggregation with three uplink component carriers (up to two contiguously aggregated carriers per operating band), the maximum output power reduction requirements specified in subclause 6.2.2 apply for the NR band supporting one component carrier, and for the NR band supporting two contiguous component carriers the requirements specified in subclause 6.2A.2.1 apply.



Observation 2:   Inter-band UL CA+TxD can be included in the general inter-band UL CA sections with some clarification sentences.

· Approach 2: Include inter-band UL CA+TxD in UL CA +UL MIMO sections

[bookmark: _Hlk134213642]If the inter-band UL CA+TxD is included in the inter-band UL CA +UL MIMO sections, then probably a new section title should be used like inter-band UL CA with UL MIMO or Tx diversity like below:

	[bookmark: _Hlk134213686]6.2H.2.X	UE maximum output power reduction for inter-band UL CA with UL MIMO or Tx Diversity
For inter-band UL CA with UL MIMO in one of the two frequency bands, the requirements in clause 6.2D.2 apply for the component carrier configured with UL MIMO and the requirements in clause 6.2.2 apply for the other component carrier.  
For inter-band UL CA with Tx diversity in one of the two frequency bands, the requirements in clause 6.2G.2 apply for the component carrier configured with Tx diversity and the requirements in clause 6.2.2 apply for the other component carrier.  



Observation 3:   Inter-band UL CA+TxD can also be included in the inter-band UL CA+ UL MIMO sections but the section title needs to be updated to accommodate both UL MIMO and TxD.
· Approach 3: Introduce new sections for inter-band UL CA+TxD

Introduce new sections is similar as the UL CA+UL MIMO as can be seen below.
	6.2H.2.Y	UE maximum output power reduction for inter-band UL CA with Tx Diversity
For inter-band UL CA with Tx diversity in one of the two frequency bands, the requirements in clause 6.2G.2 apply for the component carrier configured with Tx diversity and the requirements in clause 6.2.2 apply for the other component carrier.  



Observation 4:   Inter-band UL CA+TxD can also be introduced with new sections.
For the above three approaches, anyone of them is doable to introduce the inter-band UL CA+TxD in the spec.
Proposal 1:         RAN4 choose one of the options to capture the inter-band UL CA+TxD requirements in the spec:
		Option 1: In the general inter-band UL CA sections
	Option 2: In inter-band UL CA +MIMO sections
Option 3: Introduce new sections for inter-band UL CA+TxD

2.2 Higher order band combination in supporting UL CA+MIMO
The issue of how to indicate the higher order band combination in the supporting of UL CA+MIMO was raised in last meeting. This issue seems related to the MSD of a band combination. If understand correctly it means for a band combination A+B with 1Tx in band A and 2Tx in band B, whether this 3Tx can also be supported in higher order DL band combination A+B+C once there is MSD issue for this band C needs to be clarified in the spec.

Observation 5:   UL CA+MIMO supported by low order band combination may not be supported by high order band combination if there is MSD impact. Therefore, it might be needed to indicate in the spec whether the high order band combination can support UL CA+MIMO.
Similar issue happens in current 2Tx HPUE, where the higher power class impact to the MSD also need to be analysed and indicated in the spec, i.e. whether the MSD impact has been analysed for a higher order band combination, if it is then can be supported by spec, if not then cannot be supported.


[image: ]
[image: ]

Observation 6:   It is similar as the situation that HPUE is supported by a low order band combination but not supported by high order band combination. And current spec use notes to indicate the support of HPUE.
Considering the 3Tx impact to MSD is still under discussion and not clear whether the current 2Tx MSD can be applied, it is better to wait for the outcome there. However, in general, our understanding is that same approach can be reused to indicate whether a higher order band combination can be supported with 3Tx CA+UL MIMO in the configuration tables.

Proposal 2:         Notes in the configuration tables can be applied to indicate whether a high order band combination can support the UL CA+MIMO if current 2Tx MSD cannot be reused for 3Tx.

2.3 PC1.5 inter-band CA/EN-DC SAR compliance
[bookmark: _Hlk134276926]The SAR issue was discussed mainly focus on Option 1 below, i.e. reuse the current maxUplinkDutyCycle-interBandCA-PC2 IE and scale it with 0.5. The benefit is clear in signalling perspective. The issue is that currently the value range for maxUplinkDutyCycle-interBandCA-PC2 IE is {50%, 60%, 70%, 80%, 90%, 100%}, and if scale by 0.5 then the range will be {25%, 30%, 35%, 40%, 45%, 50%}. And if UE doesn’t report this capability then UE will rely on PMPR to solve it, in other words 100% will be applied. The question is that if UE rely on duty cycle to solve SAR (currently no UE rely on duty cycle schemes to solve SAR), then whether it is possible that its max UL duty cycle restriction will be higher than 50% and lower than 100% like 60%, 70%, 80%, 90%? In our view, it is possible, so the real max UL duty cycle value range for a PC1.5 UE is from 25% to 100%. Reusing the maxUplinkDutyCycle-interBandCA-PC2 IE will exclude the 60%, 70%, 80%, 90% values which is not optimal. From this perspective, defining a new IE would be more suitable which is similar as the introduction of maxUplinkDutyCycle-PC1dot5-MPE-FR1 whose value range covers 10% to 100%.

	Option 1: Use 0.5*maxUplinkDutyCycle-interBandCA-PC2 if indicated as the threshold for PC1.5 UL duty cycle, below which PC1.5 requirements apply. If absent, UE shall work on power class PC1.5 regardless of UL duty cycle and may use P-MPRc as defined in 6.2.4 in TS 38.101-1 or other means if necessary.



Observation 7:   The maxUplinkdutycycle for a PC1.5 UE can be larger than 50%, if use 0.5*maxUplinkDutyCycle-interBandCA-PC2 then it will exclude the values 60%, 70%, 80%, and 90% which is not optimal.
[bookmark: _Hlk134282775]If reuse 0.5*maxUplinkDutyCycle-interBandCA-PC2 IE, then another point need to be thought about is that the maxUplinkDutyCycle-interBandCA-PC2 IE is compared with the averaged percentage of UL symbols which is defined as 50% * (DutyNR,x / maxDutyNR,x + DutyNR,y / maxDutyNR,y), and the maxDutyNR,x and maxDutyNR,y are the field of UE capability maxUplinkDutyCycle-PC2-FR1 per band. This means in current scheme the averaged duty cycle is based on two PC2 bands and the total power class is also PC2. Then when we extend to the PC3+PC1.5 band combination and total PC1.5 case, the maxDutyNR,x and maxDutyNR,y need to be mapped to 100% for PC3 band and the field of UE capability 0.5*maxUplinkDutyCycle-PC2-FR1 per band or maxUplinkDutyCycle-PC1dot5-MPE-FR1 as can be seen in below figure [3]. Considering in this Rel-18, the targeting UE type is FWA, then the maxUplinkDutyCycle-PC1dot5-MPE-FR1 can be used for the maxDutyNR,y here. In summary, it can be used as below:

· 0.5*maxUplinkDutyCycle-interBandCA-PC2 is compared with the averaged percentage of UL symbols which is defined as 50% * (DutyNR,x / maxDutyNR,x + DutyNR,y / maxDutyNR,y)
· the maxDutyNR,x is 100% for the band which is PC3
· the maxDutyNR,y is the max Uplink duty cycle capability for the PC1.5 band which is maxUplinkDutyCycle-PC1dot5-MPE-FR1 IE per band for FWA devices, and is the smaller of maxUplinkDutyCycle-PC1dot5-MPE-FR1 IE and 0.5*maxUplinkDutyCycle-PC2-FR1 IE for handheld UE
[image: ]

Observation 8:   The averaged percentage of UL symbols need to be updated for the PC1.5 band combination with PC3 in one band and PC1.5 in the other band.
Proposal 3:         If reuse 0.5*maxUplinkDutyCycle-interBandCA-PC2 then the scheme can be updated as below:

	· 0.5*maxUplinkDutyCycle-interBandCA-PC2 is compared with the averaged percentage of UL symbols which is defined as 50% * (DutyNR,x / maxDutyNR,x + DutyNR,y / maxDutyNR,y).
· the maxDutyNR,x is 100% for the band which is PC3
· the maxDutyNR,y is the max Uplink duty cycle capability for the PC1.5 band which is maxUplinkDutyCycle-PC1dot5-MPE-FR1 IE per band for FWA devices, and is the smaller of maxUplinkDutyCycle-PC1dot5-MPE-FR1 IE and 0.5*maxUplinkDutyCycle-PC2-FR1 IE for handheld UE
· If 0.5*maxUplinkDutyCycle-interBandCA-PC2 is higher than the averaged percentage of UL symbols then PC2 or PC3 requirements will apply. 
· To further determine whether PC2 or PC3 requirements apply, the existing scheme can be applied, i.e. maxUplinkDutyCycle-interBandCA-PC2 is compared with the averaged percentage of UL symbols which is defined as 50% * (DutyNR,x / maxDutyNR,x + DutyNR,y / maxDutyNR,y).
· the maxDutyNR,x is 100% for the band which is PC3
· the maxDutyNR,y is the max Uplink duty cycle capability maxUplinkDutyCycle-PC2-FR1 



However, as mention above, up to now there is no UE implement the duty cycle-based solution to solve SAR issue, and this is also discussed extensively in the Rel-18 coverage enhancement WI. Therefore, we don’t see much value in introducing new IE or schemes to solve SAR or MPE in RAN4. It can be left to UE implementation as current UE already done.

Observation 9:   There is no UE implement duty cycle based solutions to solve SAR issue up to now, which makes the interest to introduce new scheme for PC1.5 inter-band UL CA is low.
Proposal 4:         To cope with SAR impacts to PC1.5 inter-band ULCA with or without MIMO/TxD, propose to either reuse 0.5*maxUplinkDutyCycle-interBandCA-PC2 or purely rely on PMPR considering there is no UE implement these duty cycle-based solutions and the PMPR approach is preferred.

2.4 delta Ppowerclass,CA changes
The delta Ppowerclass,CA can be applied for UE to do power back off when the scheduled average duty cycle exceeds the max Uplink duty cycle capability like 0.5*maxUplinkDutyCycle-interBandCA-PC2 as discussed in section 2.3. However, this needs to be further considered after the conclusion of SAR is reached since it impacts UE behaviour of how the max power will fallback from 29dBm to 26dBm then to 23dBm. This is complex situation.

Observation 10:  The SAR scheme will impact the conditions which determines UE max power fall back.
Proposal 5:         Delta Ppowerclass,CA changes can be further discussed after the SAR schemes is determined.

3. Conclusions
In this contribution, the Tx requirements for 3Tx inter-band UL CA and EN-DC is further discussed. Based on the above analysis, we got the following observations and proposals.
Observation 1:   Inter-band UL CA+TxD also follow the principles that for each requirement it points to the single CC requirement of one band and points to TxD requirement of the other band.
Observation 2:   Inter-band UL CA+TxD can be included in the general inter-band UL CA sections with some clarification sentences.
Observation 3:   Inter-band UL CA+TxD can also be included in the inter-band UL CA+ UL MIMO sections but the section title needs to be updated to accommodate both UL MIMO and TxD.
Observation 4:   Inter-band UL CA+TxD can also be introduced with new sections.
Proposal 1:         RAN4 choose one of the options to capture the inter-band UL CA+TxD requirements in the spec:
		Option 1: In the general inter-band UL CA sections
	Option 2: In inter-band UL CA +MIMO sections
Option 3: Introduce new sections for inter-band UL CA+TxD

Observation 5:   UL CA+MIMO supported by low order band combination may not be supported by high order band combination if there is MSD impact. Therefore, it might be needed to indicate in the spec whether the high order band combination can support UL CA+MIMO.
Observation 6:   It is similar as the situation that HPUE is supported by a low order band combination but not supported by high order band combination. And current spec use notes to indicate the support of HPUE.
Proposal 2:         Notes in the configuration tables can be applied to indicate whether a high order band combination can support the UL CA+MIMO if current 2Tx MSD cannot be reused for 3Tx.

Observation 7:   The maxUplinkdutycycle for a PC1.5 UE can be larger than 50%, if use 0.5*maxUplinkDutyCycle-interBandCA-PC2 then it will exclude the values 60%, 70%, 80%, and 90% which is not optimal.
Observation 8:   The averaged percentage of UL symbols need to be updated for the PC1.5 band combination with PC3 in one band and PC1.5 in the other band.
Proposal 3:         If reuse 0.5*maxUplinkDutyCycle-interBandCA-PC2 then the scheme can be updated as below:

	· 0.5*maxUplinkDutyCycle-interBandCA-PC2 is compared with the averaged percentage of UL symbols which is defined as 50% * (DutyNR,x / maxDutyNR,x + DutyNR,y / maxDutyNR,y).
· the maxDutyNR,x is 100% for the band which is PC3
· the maxDutyNR,y is the max Uplink duty cycle capability for the PC1.5 band which is maxUplinkDutyCycle-PC1dot5-MPE-FR1 IE per band for FWA devices, and is the smaller of maxUplinkDutyCycle-PC1dot5-MPE-FR1 IE and 0.5*maxUplinkDutyCycle-PC2-FR1 IE for handheld UE
· If 0.5*maxUplinkDutyCycle-interBandCA-PC2 is higher than the averaged percentage of UL symbols then PC2 or PC3 requirements will apply. 
· To further determine whether PC2 or PC3 requirements apply, the existing scheme can be applied, i.e. maxUplinkDutyCycle-interBandCA-PC2 is compared with the averaged percentage of UL symbols which is defined as 50% * (DutyNR,x / maxDutyNR,x + DutyNR,y / maxDutyNR,y).
· the maxDutyNR,x is 100% for the band which is PC3
· the maxDutyNR,y is the max Uplink duty cycle capability maxUplinkDutyCycle-PC2-FR1 



Observation 9:   There is no UE implement duty cycle based solutions to solve SAR issue up to now, which makes the interest to introduce new scheme for PC1.5 inter-band UL CA is low.
Proposal 4:         To cope with SAR impacts to PC1.5 inter-band ULCA with or without MIMO/TxD, propose to either reuse 0.5*maxUplinkDutyCycle-interBandCA-PC2 or purely rely on PMPR considering there is no UE implement these duty cycle-based solutions and the PMPR approach is preferred.

Observation 10:  The SAR scheme will impact the conditions which determines UE max power fall back.
Proposal 5:         Delta Ppowerclass,CA changes can be further discussed after the SAR schemes is determined.
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+6.2H.2 Transmitter power for inter-band UL CA with UL MIMO.

=6.2H.2.1 UE maximum output power for inter-band UL CA with UL MIMO.

sum of the maximum output power from all UE antenna connectors and all UL CCs, as specified in Table 6.2H.2.1-1.

The period of measurement shall be at least one sub frame (1 ms). The requirements shall be met with the UL MIMO
configurations specified in Table 6.2D.1-2 and 6.2D.1-3 for 2-layer configuration and ULFPTx configuration
respectively for the component carrier configured with UL MIMO. «

. Table 6.2H.2.1-1: UE Power Class for inter-band UL CA with UL MIMO in one frequency band.

F NRULCA Class 15 | Tolerance Class 2 Tolerance Class 3 Tolerance |,
Configuration= (dBm). (dB). (dBm)o (dB). (dBm)o (dB).
F_CA n8An7sAe - - 26% 42030 230 230 |,
F_CA n26An78A~ - - 265 32130 230 230 |,
F_CA n28AnaiA~ - - 26% 32130 230 2230 |,
P_CA n28An78A~ - - 26% 32130 230 2230 |,
F_CA nd1ANT1A~ 29 +2/ 3. 26% 32130 230 2230 |,
F_CA nd1ANT7A~ - - 265 32130 230 230 |,
FNOTE 1: An uplink CA configuration in which at least one of the bands has NOTE 3 in Table 6.2.1-1is allowed fo |,

reduce the lower tolerance limit by 1.5 dB when the transmission bandwidths of at least one of the
bands is confined within Fut iow and Fui iow + 4 MHZ or Fu nigh - 4 MHZz and Fut nigh.«

NOTE 2: Power class 3 is the default power class unless otherwise stated.

NOTE 3: The UE supports PC3 in FDD band and PC3 or PC2 with UL MIMO in TDD band. «

NOTE 4: The UE supports PC3 in FDD band and PC1.5 with UL MIMO in TDD band. ¢

NOTE 5: The UE supports PC2 with UL MIMO in either one of the TDD bands and PC2 in the other TDD band. ¢
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This UE channel bandwidth is applicable only to downlink

For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies
confined to either 713-723 MHz or 728-738 MHz.

The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.

The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers for TDD
combinations.

Simultaneous Rx/Tx capability for TDD combinations does not apply for UEs supporting band n78 with an
n77 implementation.

Only single uplink carriers with power class other than PC3 are listed.
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For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an

SCell part of DC or CA configuration.

Power Glass 1.5 5 allowed for single UpTK carrir]n this downlinkluplink combination

For a band combination which include band n7 and n38 simultaneously, carriers in band n7 and n38 can
only be configured as downlink carriers. Power imbalance between downlink carriers on Band n7 and Band
n38 is assumed to be within 6dB.

UL carrier shall be supported in Band n28 only. Power imbalance between downlink carriers on Band 7
and Band 38 is assumed to be within 6dB.
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For inter-band CA/EN-DC PC1.5 with 3Tx. the configured transmitted power needs to be defined by considering up to
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