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1	Background 

· PC2 and PC1.5 note indications in band combination configuration tables in clause 5 were first introduced in RAN4 #101-e meeting with a good intention to avoid duplicating band combinations in clause 6 for PC2 and PC1.5 UL with higher order DL configurations.

· The other key aspect of the PC2 and PC1.5 note indications is to ensure the corresponding MSD requirements are specified, in particular, for the impacted cross DL bands without UL configured.
  
· HPUE is normally introduced from lower order combinations and up. There is typically some time lag before the PC2 or PC1.5 support can propagate up to the higher order combinations. There might also be the situation that the highest order band combination proponent company forgot or did not have the bandwidth to prepare CR for adding PC2 or PC1.5 support for the band combination despite the PC2 or PC1.5 support for the fallback combinations have all been specified.

· If there would be unintentional power class disparity among the highest order combination and its fallback combinations in the technical specifications, UE would have to use the more complicated FeatureSet signaling to indicate the different power class support in the fallback combinations. The UE would also be forced to use the default power class in the higher order combinations despite the UE is capable of supporting PC2 or PC1.5 in the higher order combinations.

· For single UL in 3 or more DL band combinations, introducing PC2/PC1.5 does not inquire new RF requirement provided the PC2/PC1.5 for all the fallback combinations have been specified.

· For dual-band UL in 4 or more DL band combinations, introducing PC2 does not inquire new RF requirement provided the PC2 for all the fallback combinations have been specified.

· For inter-band combination with intra-band CA in one or more DL bands, there is no requirement difference relative to the same DL band combination without intra-band CA under the same UL configuration. So technically, inter-band combination with higher-order DL intra-band CA must be able to inherit the same UL power classes support as with the same inter-band combination without DL intra-band CA.

· Based on the above assessments, the following proposals have been broached in R4-2400191 [1] with the intention to improve the HPUE introduction process for higher order band combinations.

· Proposal 1: For single band UL in higher order DL CA combinations, introduce a general note for 3 or more band DL CA configurations stating that “PC2 or PC1.5 for single UL can be supported if it has been specified in all the fallback combinations”.
· Proposal 2: For 2UL HPUE indication in higher order combinations, introduce a general note for 4 or more band DL CA configurations stating that “PC2 for 2-band UL can be supported if it has been specified in all the fallback combinations”.
· Proposal 3: RAN4 to discuss whether the same inter-band combination with higher-order intra-band DL configurations can inherit the same UL power classes as with the lowest order combination.

· During online discussions, some companies supported the above proposals, while some companies still preferred the current explicit indications for higher-order DL combinations for the sake of saving the efforts to check all the fallback combinations despite they did realize the issues of power class disparity between the higher order combinations and their fallback combinations.

· One suggestion to mitigate the issues of power class disparity between the higher order combinations and their fallback combinations is to allow UE to indicate the same PC2/PC1.5 support for higher order combinations despite they are not yet explicitly indicated to support PC2/PC1.5 in the specifications, with the assumption that the PC2/P1.5 support for those combinations will eventually be added, as with the following tentative agreement captured in the Main Session Chairman notes:

· RAN4 has the common understanding that the specifications do not prevent UE vendors to implement the higher order combinations for PC2 and PC1.5, even if they are not explicitly introduced in the RAN4 specifications.
· The 2 band and 3 band combinations should be specified for PC3, PC2 and PC1.5 first.

· This way forward intends to provide guidelines on how RAN4 may improve the HPUE introduction process for higher order DL band combinations based on the outcome of the online discussions on this topic. 
2 Way forward
2.1	Way forward for higher order inter-band DL combination PC2/PC1.5 indications

Proposal: Companies are encouraged to consider the following options for improving the HPUE introduction process for higher order inter-band DL combinations

Option 1: Introduce a general note.

· For single band UL in higher order DL CA combinations, introduce a general note for 3 or more band DL CA configurations stating that “PC2 or PC1.5 for single UL can be supported if it has been specified in all the fallback combinations”. 
· For 2UL HPUE indication in higher order combinations, introduce a general note for 4 or more band DL CA configurations stating that “PC2 for 2-band UL can be supported if it has been specified in all the fallback combinations”.

Option 2: Maintain the current PC2/PC1.5 introduction process with explicit notes and encourage proponent companies for higher order inter-band DL combinations to promptly complete the PC2/PC1.5 note additions if they have been specified for all the fallback combinations.  
Option 3: for single band UL in higher order DL combinations, a general note for [2] or more DL CA configurations stating that PC2 or PC1.5 for single UL can be supported also if the UE complies with
•	an allowed exception for an UL/DL configuration corresponding to the DL CA configuration with the UL power limited to that of a lower power class e.g. PC2 or PC3 for which an exception is specified or
•	the standard CA REFSENS requirement also for the higher power class PC2/PC1.5 irrespective of any allowed exception


2.2	Way forward for between inter-band combination with and without intra-band configurations in DL 

Proposal 1: Companies are encouraged to investigate whether the same inter-band combination with higher-order intra-band DL configurations can inherit the same UL power classes support as with the lowest order combination.

Table below is an example of same inter-band combination with and without intra-band configurations in DL.



	Same inter-band combination composed of n1 and n78

	DL Configuration
	UL Configuration
	Comment

	CA_n1A-n78A
	n18
n788,9
CA_n1A-n78A8
	Lowest order

	CA_n1A-n78(2A)
	CA_n78(2A)
CA_n1A-n78A
	Higher order

	CA_n1A-n78C
	CA_n78C
CA_n1A-n78A
	Higher order

	CA_n1(2A)-n78A
	-
	Higher order




Proposal 2: If the same inter-band combination with higher-order intra-band DL configurations can inherit the same UL power classes support as with the lowest order combination, companies are encouraged to investigate how to align the power classes support in the specifications.
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