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1
Introduction
When HPUE CA configurations are being introduced in 3GPP specifications, there often are illogical mismatches between specification releases because so called fallback combinations need to be in place before introducing higher order combinations. This can lead to a situations where all technical analysis has been completed and fallback combinations have been included into the specification but higher order configurations cannot be supported. This document suggest a way forward how to resolve this.
2
Discussion
RAN4 agreed a WF in RAN4#110bis [1] addressing additional DL bands for cases where all technical analysis has been done, i.e.
· 1UL/3 or more DL interband CA combinations for which all 1UL/2DL fallback combinations have been specified.

· 2UL/ 4 or more DL interband CA combinations for which all 2UL/3DL fallback combinations have been specified.

Here the conclusion was that these higher order DL combinations could be supported even when the superscripts indicating support for PC2 and/or PC1.5 are not present. At the same time, adding the superscripts for higher order combinations should continue and further discussion was invited on how to implement the agreement.

Second part of the WF addressed additional intra-band DL carriers, where there is desire to enable support even if the note enabling the HPUE configuration is not present. Our understanding of the what can be supported without any technical risk is summarized in tables below where examples for both 1UL and 2DL inter-band CA combinations are shown. Please note that these are just examples and do not reflect the status of current specification.

	UL
	DL
	 

	n71A-n25A
	n71A-n25A
	PC2 enabled by a note

	n71A-n25A
	n71A-n25A-n41A
	PC2 enabled by a note

	n71A-n25A
	n71A-n25A-n77A
	PC2 enabled by a note

	n71A-n25A
	n71A-n25A-n41A-n77A
	PC2 can be supported even if a note is not present

	n71A-n25A
	n71A-n25A-n77C
	PC2 can be supported even if a note is not present


	UL
	DL
	 

	n71A
	n71A-n77
	PC2 enabled by a note

	n71A
	n71A-n25A
	PC2 enabled by a note

	n71A
	n71A-n25A-n77A
	PC2 can be supported even if a note is not present

	n71A
	n71A-n25A-n77C
	PC2 can be supported even if a note is not present


Proposal 1: Enable HPUE support of additional interband CA DL carriers and intra-band DL CA carriers for cases where fallback combinations requiring technical analysis have been specified for the same power class.
The remaining question is how to implement this. In our view using table notes is very cumbersome way, as 
· There are multiple tables where the same information would need to be repeated

· There can be misinterpretation on whether there is need to search for specific superscripts in the tables

· Finding the information is cumbersome

Therefore, our preference would be to provide this information in a general clause before any tables, and therefore minimize repetition and make the information easy to find. An example of possible text in the general clause is provided below.


Proposal 2: Specify the HPUE support of additional higher order DL CA configurations in general clause, and consider the following text as starting point for the specification:

“For inter-band CA configurations with 1 UL band and 3 or more DL bands, PC2 and/or PC1.5 can be supported even when no applicability note is present, if all fallback CA configurations with 1 UL band and 2 DL bands have been specified and the corresponding PC2 and/or PC1.5 applicability notes are present.

For inter-band CA configurations with 2 UL bands and 4 or more DL bands, PC2 can be supported even when no applicability note is present, if all fallback CA configurations with 2 UL bands and 3 DL bands have been specified and the corresponding PC2 applicability notes are present.

If an inter-band CA configuration with PC2 and/or PC1.5 support has been specified and enabled with an applicability note, the same power class can be supported for specified configurations with same UL and DL bands but with additional intra-band DL carriers even when PC2 and/or PC1.5 applicability note is not present for these higher order DL configurations.”

Finally, in our view these specification additions address the timeline issues and delays in introducing HPUE configurations, and are not intended to stop adding explicit indications on HPUE support.
Proposal 3: RAN4 shall keep continuing the work to add explicit indications of HPUE support independent of these proposals being agreed.
3
Conclusion
In this contribution HPUE support for higher order DL CA configurations was discussed. Following proposals were done.
Proposal 1: Enable HPUE support of additional interband CA DL carriers and intra-band DL CA carriers for cases where fallback combinations requiring technical analysis have been specified for the same power class.
Proposal 2: Specify the HPUE support of additional higher order DL CA configurations in general clause, and consider the following text as starting point for the specification:

“For inter-band CA configurations with 1 UL band and 3 or more DL bands, PC2 and/or PC1.5 can be supported even when no applicability note is present, if all fallback CA configurations with 1 UL band and 2 DL bands have been specified and the corresponding PC2 and/or PC1.5 applicability notes are present.

For inter-band CA configurations with 2 UL bands and 4 or more DL bands, PC2 can be supported even when no applicability note is present, if all fallback CA configurations with 2 UL bands and 3 DL bands have been specified and the corresponding PC2 applicability notes are present.

If an inter-band CA configuration with PC2 and/or PC1.5 support has been specified and enabled with an applicability note, the same power class can be supported for specified configurations with same UL and DL bands but with additional intra-band DL carriers even when PC2 and/or PC1.5 applicability note is not present for these higher order DL configurations.”

Proposal 3: RAN4 shall keep continuing the work to add explicit indications of HPUE support independent of these proposals being agreed.
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5.5A.3	Configurations for inter-band CA


Table 5.5A.3-1: Void


Table 5.5A.3-2: Void


Table 5.5A.3-3: Void


5.5A.3.0	General


For the NR inter-band CA configurations in sub-clause 5.5A.3, when the capability [BandCombination-UplinkTxSwitch-r18] is present, three or four bands can be configured in the uplink with simultaneous uplink transmission on up to two bands, and the corresponding inter-band CA requirements with uplink assigned to one or two bands shall apply. For each uplink band pair in the NR inter-band CA configurations, according to the capability [uplinkTxSwitchingOptionForBandPair], 


–	if switchedUL is supported, uplink transmission on any one band of the band pair in the band combination shall be supported according to the scheduling commands, and the corresponding inter-band CA requirements with uplink assigned to one band on band X or band Y apply;


–	if dualUL is supported, simultaneous uplink transmission on the two NR UL bands from the band pair for which dualUL is declared in the band combination shall be supported according to the scheduling commands, and the corresponding inter-band CA requirements with uplink CA between the two uplink bands apply. For a UE supporting  [BandOrdering1T1Tto1T1T] for parallel uplink transmission switching for a band combination consisting with four different bands, the UE is allowed to report capability [preferredBandPairs] via band-ordering approach to indicate the UE’s preferred switching band pairs for which it supports dualUL and perform the switching case configured by network.


For inter-band CA configurations with 1 UL band and 3 or more DL bands, PC2 and/or PC1.5 can be supported even when no applicability note is present, if all fallback CA configurations with 1 UL band and 2 DL bands have been specified and the corresponding PC2 and/or PC1.5 applicability notes are present for the fallback combinations.


For inter-band CA configurations with 2 UL bands and 4 or more DL bands, PC2 can be supported even when no applicability note is present, if all fallback CA configurations with 2 UL bands and 3 DL bands have been specified and the corresponding PC2 applicability notes are present for the fallback combinations.


If an inter-band CA configuration with PC2 and/or PC1.5 support has been specified and enabled with an applicability note, the same power class can be supported for specified configurations with same UL and DL bands and with additional intra-band DL carriers even when PC2 and/or PC1.5 applicability note is not present for these higher order DL configurations.


5.5A.3.1	Configurations for inter-band CA (two bands)











