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1. Introduction
Rel-18 Tx requirements for inter-band 3Tx has been discussed in last meeting with WF [1] approved. In this paper, the RF requirement left over issues for 3Tx will be discussed.
	Sub-topic 2-1 SAR
Issue 2-1-1: PC1.5 inter-band CA SAR compliance
Agreement online: 
· 0.5* maxUplinkDutyCycle-interBandCA-PC2-r17 is applied as the max Uplink duty cycle that PC1.5 inter-band UL CA capability.
· If the averaged percentage of uplink symbols is below 0.5* maxUplinkDutyCycle-interBandCA-PC2-r17 the requirements for PC1.5 applies; 
· If the averaged percentage of uplink symbols is larger than 0.5* maxUplinkDutyCycle-interBandCA-PC2 but less than maxUplinkDutyCycle-interBandCA-PC2, the requirements for PC2 applies; 
· otherwise the requirements of default power class apply. 
· If maxUplinkDutyCycle-interBandCA-PC2 is 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.
Issue 2-1-2: Text proposal for SAR solutions in 38.101-1
Moderator note: In this issue how to calculate the averaged percentage of UL symbols is discussed.
WF: FFS whether below are agreeable in next meeting:
· the averaged percentage of UL symbols can be 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 the smaller of maxUplinkDutyCycle-PC1dot5-MPE-FR1 IE and 0.5*maxUplinkDutyCycle-PC2-FR1 IE
Issue 2-2-1: Where to capture 3Tx with UL CA+TxD
WF: FFS whether below is agreeable in next meeting:
· The general requirements for 3Tx inter-band UL CA + TxD are captured in current inter-band UL CA sections in clause 6 and 7.



2. Discussion
2.1 Inter-band UL CA+TxD requirement
Up to now it was agreed to capture the band combination which support inter-band UL CA+MIMO information in the new sections and a new table will be introduced for MOP. And for the inter-band UL CA+TxD, it still FFS whether to capture in the general inter-band UL CA tables or in other places.

[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.



[bookmark: _Hlk141452676]Observation 1:   Inter-band UL CA+TxD requirement 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
…
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_n28A-n41A
	
	
	266,7,8
	+2/-3
	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 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. 



· Approach 2: 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 2:   Inter-band UL CA+TxD can be introduced with new sections, or incorporated within general sections
For the above approaches, either of them is doable to introduce the inter-band UL CA+TxD in the spec. From simplicity and clarity perspective, introduce a new section as inter-band UL CA with UL MIMO is better.
Proposal 1:         Introduce new sections for inter-band UL CA+TxD in the spec for clarity.


2.2 PC1.5 inter-band CA/EN-DC SAR compliance
It has been agreed to use 0.5* maxUplinkDutyCycle-interBandCA-PC2-r17 as the max Uplink duty cycle capability for PC1.5 inter-band UL CA. And the maxUplinkDutyCycle-interBandCA-PC2 IE needs to be compared with the averaged percentage of UL symbols to decide which power class to follow.

Currently the averaged percentage of inter-band UL CA for PC2 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. And it should be noted that in current scheme the averaged duty cycle is based on two PC2 bands and the total power class is also PC2. 

[bookmark: _Hlk134282775]Then when we extend to the PC3+PC1.5 band combination and total PC1.5 case, the maxUplinkdutycycle capability for PC3 band is 100% and for PC1.5 band is the smaller of 0.5*maxUplinkDutyCycle-PC2-FR1 and maxUplinkDutyCycle-PC1dot5-MPE-FR1 as can be seen in below figure [2], and also the LS [3] to RAN2 which clarifies to RAN2 that these two IEs can be applied to PC1.5 UEs without restriction of FWA or handheld UE.

[image: ]

Observation 3:   Both 0.5*maxUplinkDutyCycle-PC2-FR1 and maxUplinkDutyCycle-PC1dot5-MPE-FR1 can be applied to PC1.5 FWA and handheld UE. When both IEs are reported, the smaller one will be applied.
Proposal 2:         The averaged duty cycle can be defined as 50% * (DutyNR,x / maxDutyNR,x + DutyNR,y / maxDutyNR,y), where 
· maxDutyNR,x is 100% for PC3
· maxDutyNR,y is the smaller of maxUplinkDutyCycle-PC1dot5-MPE-FR1 and 0.5*maxUplinkDutyCycle-PC2-FR1 

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 requirement 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 introduced with new sections, or incorporated within general sections
Proposal 1:         Introduce new sections for inter-band UL CA+TxD in the spec for clarity.

Observation 3:   Both 0.5*maxUplinkDutyCycle-PC2-FR1 and maxUplinkDutyCycle-PC1dot5-MPE-FR1 can be applied to PC1.5 FWA and handheld UE. When both IEs are reported, the smaller one will be applied.
Proposal 2:         The averaged duty cycle can be defined as 50% * (DutyNR,x / maxDutyNR,x + DutyNR,y / maxDutyNR,y), where 
· maxDutyNR,x is 100% for PC3
· maxDutyNR,y is the smaller of maxUplinkDutyCycle-PC1dot5-MPE-FR1 and 0.5*maxUplinkDutyCycle-PC2-FR1 
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