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1	Introduction 

Inter-band UL CA has been introduced since Rel-12 E-UTRA and the feature was also incorporated in NR since Rel-16. Up till the recent new WIDs for NR PC2 inter-band CA were initiated [1,2], the total maximum output power for inter-band UL CA has been constrained to 23 dBm, or the so-called power class 3 (PC3), despite single band high power UE (HPUE) has been widely introduced for a number of TDD bands. However, the introduction of NR PC2 inter-band UL CA also led to a potential issue in power class definition which had been brought up in last RAN4 meeting [3]. In this contribution, we intend to reraise this potential issue and seek for further RAN4 clarifications.           
2 Discussion

Under the NR PC2 inter-band CA WIDs [1,2], there have been quite a few PC2 inter-band UL CA combinations introduced in the latest technical specifications TS 38.101-1 [4], as recaptured in Table 2.1-1.

	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-n78A
	
	
	266
	+2/-3
	23
	+2/-3
	
	

	CA_n2A-n77A
	
	
	266
	+2/-32
	23
	+2/-32
	
	

	CA_n3A-n41A
	
	
	266
	+2/-32
	23
	+2/-32
	
	

	CA_n5A-n77A
	
	
	266
	+2/-32
	23
	+2/-3
	
	

	CA_n25A-n77A
	
	
	266
	+2/-32
	23
	+2/-32
	
	

	CA_n28A-n41A
	
	
	266
	+2/-32
	23
	+2/-32
	
	

	CA_n28A-n79A
	
	
	266
	+2/-32
	23
	+2/-3
	
	

	CA_n40A-n41A
	
	
	266
	+2/-32
	23
	+2/-32
	
	

	CA_n41A-n77A
	
	
	266
	+2/-32
	23
	+2/-32
	
	

	CA_n41A-n79A
	
	
	266
	+2/-32
	23
	+2/-32
	
	

	CA_n66A-n77A
	
	
	266
	+2/-32
	23
	+2/-3
	
	

	CA_n71A-n77A
	
	
	266
	+2/-32
	23
	+2/-3
	
	

	NOTE 6:	The UE supports PC3 within NR FDD band, and supports either PC3 or PC2 within NR TDD band.



Table 2-1 NR PC2 inter-band CA combinations in latest TS 38.101-1

From NOTE 6 in the above table, it is seen that the NR FDD band in each of the combination can only support PC3, while the NR TDD band can support either PC3 or PC2. However, unless the PCell of the combination is a TDD band which supports PC2, otherwise there would be a potential issue that the combination then became a PC3 when SCell is deactivated. Notice that when SCell is deactivated, it still remains as an inter-band UL CA combination as configured. Therefore, what needs to be clarified by RAN4 is for inter-band UL CA, is the power class definition only applicable to when both ULs are activated, or it is also applicable to when SCell is deactivated.

Observation 1: For NR PC2 inter-band UL CA, unless the PCell of the combination is a TDD band which supports PC2, otherwise there would be a potential issue that the combination then became a PC3 when SCell is deactivated.

Proposal 1: For NR inter-band UL CA, RAN4 needs to clarify whether the power class definition is only applicable to when both ULs are activated, or it is also applicable to when SCell is deactivated.      

If RAN4 confirms that the power class is only applicable to when both ULs are activated, then a clarification note as below is seen needed in Table 6.2A.1.3-1 UE Power Class for uplink inter-band CA (two bands) at least for PC2 combinations to avoid any potential ambiguity.

NOTE 7: Power class is only applicable to when both ULs are activated. When SCell is deactivated, the power class follows the capability for inter-band DL CA with single UL.

On the other hand, if RAN4 confirms that the power class is applicable to both dual-activated ULs and single-activated UL, then NOTE 6 in Table 6.2A.1.3-1 UE Power Class for uplink inter-band CA (two bands) may need to be replaced by,

NOTE 6: PCell must be a TDD band which supports PC2.        

One other aspect which also needs to be clarified is if a UE only signals a PC2 inter-band UL CA combination to the network without signalling its UL fallback combination, what power class should be assumed for its UL fallback combination?

Proposal 2: For a PC2 inter-band UL CA combination, RAN4 needs to clarify what power class should be assumed for its UL fallback combination if the UL fallback combination is not signalled.  

In our view, there could be two possible answers, one is always PC3 as it is the default power class when the power class is not signalled. The other answer is to follow the power class of its higher order combination which would be PC2. However, the latter answer is also pending on the clarification in Proposal 1 and may only be valid when PCell is a TDD band which supports PC2.   

3	Conclusion

In this contribution, we intend to reraise the potential issue associated with PC2 inter-band UL CA power class definition as brought up in last RAN4 meeting and seek for further clarifications.

Observation 1: For NR PC2 inter-band UL CA, unless the PCell of the combination is a TDD band which supports PC2, otherwise there would be a potential issue that the combination became a PC3 when SCell is deactivated.

Proposal 1: For NR inter-band UL CA, RAN4 needs to clarify whether the power class definition is only applicable to when both ULs are activated, or it is also applicable to when SCell is deactivated.

Proposal 2: For a PC2 inter-band UL CA combination, RAN4 needs to clarify what power class should be assumed for its UL fallback combination if the UL fallback combination is not signalled.
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