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1	Introduction 

PC2 and PC1.5 note indications in band combination configuration tables in clause 5 were first introduced in RAN4 #101-e meeting [1] with a good intention to avoid duplicating band combinations in clause 6 for PC2 and PC1.5 UL with higher order DL configurations, such as originally specified in Table 6.2A.1.3-2 [2], where the table size and number of tables could grow substantially when more PC2 and PC1.5 configurations would be introduced. One of the main reasons the PC2 and PC1.5 note indications are necessitated is to ensure the corresponding MSD requirements are specified, in particular, for the impacted cross DL bands without UL configured. On the other hand, despite many band combinations are not subject to MSD issue, and also for higher order DL combinations including intra and inter configurations where no new MSD requirement is needed provided all its fallback combinations have been specified, to maintain the specifications consistency on indicating HPUE support for band combinations, the PC2 or PC1.5 note attributes still need to be added to those band combinations via formal CR process. Since 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, this may render a power class disparity issue between higher order and lower order DL combinations which have the same UL configurations, as alluded in [3] in RAN4 #110 meeting. To mitigate this issue, although RAN4 has agreed that the specifications do not prevent UE vendors to implement PC2 and PC1.5 for higher order combinations provided the same power classes have been specified for all their fallback configurations, it is still necessary to formulate this agreement into RAN4 specifications in order to provide the clarity on how PC2 and PC1.5 may be supported for higher order combinations before they catch up the features via the formal CR process. 

In last RAN4 meeting, we followed the approved “WF on PC2 and PC1.5 indications in BC configuration tables” [4] in RAN4 #110 meeting and proposed to add general notes to BC configuration tables to clarify how PC2 and PC1.5 can be supported for higher order band combinations to mitigate the aforementioned power class disparity issue. Though our proposal was not approved, the concept was generally acknowledged as the right direction to move forward which was captured in another approved WF [5]. In this contribution, we follow the WF and propose to introduce general text descriptions instead of general notes in the BC configuration tables on the higher power class(es) applicability for higher order band combinations which do not require new MSD analysis.                                                
2 Discussion
2.1	Higher order inter-band combination without intra-band CA in the DL 

For single UL in an inter-band combination, the MSD analysis is only up to 2 DL bands. For configuration with 3 or more DL bands, no further MSD analysis is needed provided the MSD requirements have been specified for all fallback configurations. Therefore, the applicability of higher power class(es) for single UL in higher order inter-band combination without intra-band CA in the DL can be generalized as:

Observation 1: For configuration with 3 or more DL bands and without intra-band CA in the DL, the higher power class(es) apply for single UL when the same higher power class(es) are specified for all its fallback configurations. 

Similarly, for inter-band UL CA or EN-DC, the MSD analysis is only up to 3 DL bands. For configuration with 4 or more DL bands, no further MSD analysis is needed provided the MSD requirements have been specified for all fallback configurations. Therefore, the applicability of higher power class(es) for inter-band UL CA or EN-DC in higher order inter-band combination without intra-band CA in the DL can be generalized as:

Observation 2: For configuration with 4 or more DL bands and without intra-band CA in the DL, the higher power class(es) apply for inter-band UL CA or EN-DC when the same higher power class(es) are specified for all its fallback configurations.

2.2	Inter-band combination with intra-band CA in the DL

For inter-band combination with intra-band CA in the DL, we have used the example band combinations below in Table 2.2-1 to analyze the higher power class(es) applicability relative to the configuration composed of the same bands without intra-band CA in the DL.  

	Same inter-band combination composed of n1 and n78

	DL Configuration
	UL Configuration
	Comment

	CA_n1A-n78A
	n18
n788,9
CA_n1A-n78A8
	No intra-band CA in DL

	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



Table 2.2-1 Example inter-band combinations w/wo intra-band CA in DL 

What we have identified is that except for the DL combination with FDD band intra-band non-contiguous configuration, such as CA_n1(2A)-n78A, all other DL configurations can apply the same higher power class(es) as with the configuration composed of the same bands without intra-band CA in the DL. For DL combination with FDD band intra-band non-contiguous CA, PC2 would need to be specified for FDD single band with intra-band non-contiguous DL CA first before PC2 UL in FDD band can be supported in the inter-band combination. For DL combination with TDD band intra-band CA (either contiguous or non-contiguous or both), such as CA_n1A-n78C and CA_n1A-n78(2A), though no new requirement is needed for PC2/PC1.5 TDD band UL, to maintain specifications consistency, PC2/PC1.5 still needs to be specified for TDD single band with the corresponding intra-band DL CA first before PC2/PC1.5 UL in TDD band can be supported in the inter-band combination.

In short, all the above observations can be simply concluded as:

Observation 3: For inter-band combination with intra-band CA in the DL, the inter-band UL configuration can apply the same higher power class(es) as with the configuration composed of the same bands without intra-band CA in the DL.

Observation 4: For inter-band combination with intra-band CA in the DL, the higher power class(es) apply for single UL or intra-band UL CA when the same higher power class(es) are specified for all its fallback configurations including single band.

Based on the above analysis, we can derive the PC2/PC1.5 support for the above example band combinations as below:

	Power class support for inter-band combinations composed of n1 and n78

	DL Configuration
	UL Configuration
	Comment

	
	n1
	n78
	CA_n1A-n78A
	

	CA_n1A-n78A
	PC2
	PC2 and PC1.5
	PC2
	Specified

	CA_n1A-n78(2A)
	PC2
	PC2 and PC1.5
	PC2
	Derived

	CA_n1A-n78C
	PC2
	PC2
	PC2
	Derived

	CA_n1(2A)-n78A
	PC3
	PC2 and PC1.5
	PC2
	Derived



Table 2.2-2 Derived power class support for higher order DL combinations composed of n1 and n78

To mitigate the power class disparity issue between the higher order and lower order DL band combinations due to the process lag in PC2/PC1.5 note additions for higher order DL combinations, we propose to introduce general text descriptions instead of general notes in the BC configuration tables on the rules of higher power class(es) applicability for higher order band combinations which do not require new MSD analysis.    

Proposal: Introduce general text descriptions on the rules of higher power class(es) applicability for higher order band combinations which do not require new MSD analysis in current RAN4 specifications. 

The proposed specifications revisions to introduce the general text descriptions on the rules of higher power class(es) applicability for higher order band combinations are shown below for TS 38.101-1 and TS 38.101-3 respectively which are also implemented in two corresponding Rel-18 CAT F CRs submitted by us in this meeting [6,7]. 

--------------------------------------------------------- TS 38.101-1 ---------------------------------------------------------------------
[bookmark: _Toc21344222][bookmark: _Toc29801706][bookmark: _Toc29802130][bookmark: _Toc29802755][bookmark: _Toc36107497][bookmark: _Toc37251256][bookmark: _Toc45888055][bookmark: _Toc45888654][bookmark: _Toc61367295][bookmark: _Toc61372678][bookmark: _Toc68230618][bookmark: _Toc69084031][bookmark: _Toc75467038][bookmark: _Toc76509060][bookmark: _Toc76718050][bookmark: _Toc83580360][bookmark: _Toc84404869][bookmark: _Toc84413478]5.5A	Configurations for CA
[bookmark: _Toc21344223][bookmark: _Toc29801707][bookmark: _Toc29802131][bookmark: _Toc29802756][bookmark: _Toc36107498][bookmark: _Toc37251257][bookmark: _Toc45888056][bookmark: _Toc45888655][bookmark: _Toc61367296][bookmark: _Toc61372679][bookmark: _Toc68230619][bookmark: _Toc69084032][bookmark: _Toc75467039][bookmark: _Toc76509061][bookmark: _Toc76718051][bookmark: _Toc83580361][bookmark: _Toc84404870][bookmark: _Toc84413479]5.5A.0	General
The configurations for CA operating band including Band n41 also apply for the corresponding CA operating bands with Band n90 replacing Band n41 but with otherwise identical parameters. For brevity the said configuration for CA operating bands with Band n90 are not listed in the tables below but are covered by this specification.
Non‑contiguous resource allocation and almost contiguous allocation are not applicable for each NR carrier of intra‑band contiguous and non-contiguous CA configurations.
For a CA configuration with one or more operating band supporting asymmetric channel bandwidths as specified in sub-clause 5.3.6, requirements are defined for an asymmetric UL and DL channel bandwidth combination of a supported asymmetric channel bandwidth combination set for an operating band of the CA configuration when the said UL and DL channel bandwidths are also contained in a supported bandwidth combination set of the CA configuration.
For a higher order band combination of which CA_n20-n28 is a subset, the frequency range in band n28 is restricted for the higher order band combination to 703-733 MHz for the UL and 758-788 MHz for the DL.
[bookmark: _Hlk87528426]The configuration tables for CA describe Bandwidth Combination Sets. Bandwidth Combination Set 4 and 5 contain all possible defined channel bandwidths for each band in the combination. The fact that BCS4 and BCS5 contain all channel bandwidths for each band does not alter if a bandwidth is mandatory or optional for a given band. Bandwidths that are identified as optional in Table 5.3.5-1 for a given release are still optional for UEs that support BCS4 or BCS5, where the bandwidths the UE supports for each band, the maximum bandwidth and/or minimum bandwidth for the band in the band combination are indicated in the UE capabilities. The minimum bandwidth per CC and maximum aggregated FDD, TDD and total bandwidth per band combination may be indicated only for BCS5 as described in 38.306 [15] and BCS5 shall not be indicated together with BCS4 for a CA configuration. For inter-band CA combinations including FR1 intra-band CA and with BCS4 or BCS5 in the following configuration tables, the Bandwidth Combination Sets for the FR1 intra-band CA are BCS4 or BCS5, respectively.
By default, power class 3 is applicable for the CA configurations listed in the following clauses. The applicability of higher power class(es) is explicitly indicated in the CA configuration tables in clauses 5.5A.1, 5.5A.2 and 5.5A.3. For inter-band CA configurations in clause 5.5A.3, the applicability of higher power class(es) for higher order band combinations is based on the following rules: 
· For configuration with intra-band CA in the DL, the inter-band UL CA configuration can apply the same higher power class(es) as with the configuration composed of the same bands without intra-band CA in the DL.
· For configuration with intra-band CA in the DL, the higher power class(es) apply for single UL or intra-band UL CA when the same higher power class(es) are specified for all its fallback configurations including single band.
· For configuration with 3 or more DL bands and without intra-band CA in the DL, the higher power class(es) apply for single UL when the same higher power class(es) are specified for all its fallback configurations.
· For configuration with 4 or more DL bands and without intra-band CA in the DL, the higher power class(es) apply for inter-band UL CA configuration when the same higher power class(es) are specified for all its fallback configurations.        
A UE supporting a given power class for a CA configuration shall meet the corresponding transmitter and receiver
requirements in Clause 6 and Clause 7, respectively.
--------------------------------------------------------- TS 38.101-1 ---------------------------------------------------------------------


--------------------------------------------------------- TS 38.101-3 ---------------------------------------------------------------------
5.5B.4 Inter-band EN-DC within FR1
By default, power class 3 is applicable for the EN-DC configurations listed in the following sub-clauses. The applicability of higher power class(es) is explicitly indicated in the EN-DC configuration tables. For higher order EN-DC band combinations, the applicability of higher power class(es) is based on the following rules:
· For EN-DC configuration with intra-band CA in the DL, the UL configuration without intra-band CA can apply the same higher power class(es) as with the EN-DC configuration composed of the same bands without intra-band CA in the DL.
· For EN-DC configuration with 4 or more DL bands and without intra-band CA in the DL, the higher power class(es) apply when the same higher power class(es) are specified for all its fallback configurations.
5.5B.4.1 Inter-band EN-DC configurations within FR1 (two bands)
--------------------------------------------------------- TS 38.101-3 ---------------------------------------------------------------------

3	Conclusion

In this contribution, we propose to introduce general text descriptions instead of general notes in the BC configuration tables on the higher power class(es) applicability for higher order band combinations which do not require new MSD analysis to mitigate the power class disparity issue between the higher order and lower order DL band combinations due to the process lag in PC2/PC1.5 note additions for higher order DL combinations.

Observation 1: For configuration with 3 or more DL bands and without intra-band CA in the DL, the higher power class(es) apply for single UL when the same higher power class(es) are specified for all its fallback configurations.

Observation 2: For configuration with 4 or more DL bands and without intra-band CA in the DL, the higher power class(es) apply for inter-band UL CA or EN-DC when the same higher power class(es) are specified for all its fallback configurations.

Observation 3: For inter-band combination with intra-band CA in the DL, the inter-band UL configuration can apply the same higher power class(es) as with the configuration composed of the same bands without intra-band CA in the DL.

Observation 4: For inter-band combination with intra-band CA in the DL, the higher power class(es) apply for single UL or intra-band UL CA when the same higher power class(es) are specified for all its fallback configurations including single band.

Proposal: Introduce general text descriptions on the rules of higher power class(es) applicability for higher order band combinations which do not require new MSD analysis in current RAN4 specifications.
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