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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _GoBack]In RAN4#104-e-bis meeting [2], the scope of enhancement of increasing UE power high limit for CA and DC has been discussed and a WF was agreed in [3]. In RAN4#105, it was agreed in WF [5] to consider “inter-band PC3 UL CA with PC3 for band 1 and PC5 for band 2” as a candidate while other scenarios are either stopped or moved to other specific topics. In addition, a LS [4] has also been received from RAN1 in RAN4#104-e-bis, in which the following RAN1 agreement is provided.
For enhancements to realize increasing UE power high limit for CA and DC, RAN1 can study based on RAN4’s input
· Whether RAN1 enhancements to information exchange between UE and gNB are needed to improve scheduling and network performance when using higher power CA/DC.
· FFS how to realize such information exchange, e.g., signalling enhancement, and what is the spec impact.
[bookmark: OLE_LINK1]There was also some discussions of this topic but no conclusion made yet. In this contribution, we further discuss those issues and provide some views and proposals.
2. Discussion
2.1 Different scenarios
Different Scenarios
According to the WF in RAN4#105:
· Consider “inter-band PC3 UL CA with PC3 for band 1 and PC5 for band 2” as a candidate
· PC3 is licensed band PC5 is unlicensed band
For shared spectrum channel access, the configured transmitted power is defined in 6.2F.4 of 38.101-1, and just referenced the basic 1Tx requirements as following :
The requirements for configured maximum output power in clause 6.2.4 apply.
Since the descriptions in the clause of configurated transmitted power are generic, there’re no restrictions on the power class etc., such as following:
If the UE indicates higherPowerLimit-r17 for an eligible CA configuration as specified in Table 6.2A.1.3-1 and ΔPPowerClass, CA = 0, PPowerClass,CA is replaced by 10 log10 ∑ pPowerClass,c.
The only part that needs revision is the power class definition table. Appropriate note can be added which is similar to Rel-17 case. Two examples have been submitted in the Annex for reference.
Proposal 1: Adding PC3+PC5 case for NR SA and NSA case as appropriate note in the band combination power class table as in the Annex and CRs.
Two Cat B CRs [7][8] were submitted in this meeting.

Enhanced reporting
There are different proposals on enhancement of reporting, among them, the ΔPowerClass power class fallback and other parameters were proposed, and a list of documents could be referenced to in the topic summary [6]. However, this topic is quite controversial, and even doubtful whether this has gone too far compared to Rel-17 enhancement. 
Observation: The enhanced reporting under this WI needs further discussion.
3. Conclusion
In this paper, following observations and proposal are provided.
Proposal 1: Adding PC3+PC5 case for NR SA and NSA case as appropriate note in the band combination power class table as in the Annex and CRs.
Observation: The enhanced reporting under this WI needs further discussion.
Two Cat B CRs [7][8] were submitted in this meeting.
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Annex

38.101-1:

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_n1A-n3A
	
	
	
	
	23
	+2/-3
	
	

	<unchanged lines omitted>
	
	
	
	
	
	
	
	

	CA_n1A-n7A
	
	
	
	
	23
	+2/-3
	
	

	CA_n1A-n8A
	
	
	
	
	23
	+2/-3
	
	

	CA_n1A-n18A
	
	
	
	
	23
	+2/-3
	
	

	CA_n7A-n40A
	
	
	
	
	23
	+2/-3
	
	

	CA_n7A-n46A
	
	
	
	
	238
	+2/-3
	
	

	CA_n7A-n66A
	
	
	
	
	23
	+2/-3
	
	

	CA_n7A-n77A
	
	
	
	
	23
	+2/-3
	
	

	CA_n7A-n78A
	
	
	266,7
	+2/-3
	23
	+2/-3
	
	

	<unchanged lines omitted>
	
	
	
	
	
	
	
	

	CA_n28A-n40A
	
	
	
	
	23
	+2/-3
	
	

	CA_n28A-n41A
	
	
	266,7
	+2/-3
	23
	+2/-3
	
	

	CA_n28A-n46A
	
	
	
	
	238
	+2/-3
	
	

	CA_n28A-n50A
	
	
	
	
	23
	+2/-3
	
	

	<unchanged lines omitted>
	
	
	
	
	
	
	
	

	CA_n28A-n77A
	
	
	
	
	23
	+2/-3
	
	

	CA_n41A-n79A
	
	
	266,7
	+2/-3
	23
	+2/-3
	
	

	CA_n41A-n85A
	
	
	
	
	23
	+2/-3
	
	

	CA_n46A-n48A
	
	
	
	
	238
	+2/-3
	
	

	CA_n46A-n48B
	
	
	
	
	238
	+2/-3
	
	

	CA_n46A-n78A
	
	
	
	
	238
	+2/-3
	
	

	CA_n48A-n66A
	
	
	
	
	23
	+2/-3
	
	

	CA_n48A-n70A
	
	
	
	
	23
	+2/-3
	
	

	CA_n48A-n71A
	
	
	
	
	23
	+2/-3
	
	

	CA_n48A-n96A  
	
	
	
	
	238
	+2/-3
	
	

	CA_n48B-n96A  
	
	
	
	
	238
	+2/-3
	
	

	CA_n48A-n96B  
	
	
	
	
	238
	+2/-3
	
	

	CA_n50A-n78A
	
	
	
	
	23
	+2/-3
	
	

	<unchanged lines omitted>
	
	
	
	
	
	
	
	

	CA_n78A-n79A
	
	
	
	
	23
	+2/-3
	
	

	CA_n78A-n92A
	
	
	
	
	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:	The UE that supports PC3 within an NR TDD or FDD band and supports PC5 within a second NR 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.




38.101-3:
[bookmark: _Hlk52295527]Table 6.2B.1.3-1: Maximum output power for inter-band EN-DC (two bands)
	EN-DC configuration
	Power class 2
(dBm)
	Tolerance
(dB)
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_1A_n3A
	
	
	23
	+2/-3

	…
	
	
	
	

	DC_2A_n30A
	
	
	23
	+2/-3

	DC_2A_n38A
	
	
	23
	+2/-3

	DC_2A_n41A
	266,8
	+2/-3
	23
	+2/-3

	DC_2A_n46A
	
	
	239
	+2/-3

	DC_2A_n48A
	
	
	23
	+2/-3

	<unchanged lines omitted>
	
	
	
	

	DC_48A_n25A
	
	
	23
	+2/-3

	DC_2A_n46A
	
	
	23
	+2/-3

	DC_48A_n66A
	
	
	23
	+2/-3

	DC_48A_n71A
	
	
	23
	+2/-3

	<unchanged lines omitted>
	
	
	
	

	DC_66A_n41A
	266,8
	+2/-3
	23
	+2/-3

	DC_66A_n46A
	
	
	239
	+2/-3

	DC_66A_n48A
	
	
	23
	+2/-3

	<unchanged lines omitted>
	
	
	
	

	DC_71A_n78A
	
	
	23
	+2/-3

	NOTE 1:	An uplink DC configuration in which at least one of the bands has NOTE 3 in Table 6.2.1-1 in TS 38.101-1 or NOTE 2 in Table 6.2.2-1 in TS 36.101 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 2:	PPowerClass, EN-DC is the maximum UE power specified without taking into account the tolerance
NOTE 3:	For inter-band EN-DC the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).
NOTE 4:	Power Class 3 is the default power class unless otherwise stated.
NOTE 5:	The UE is not required to support PC2 within each individual cell group. Power class support within each individual cell group is signaled separately by the UE.
NOTE 6: 	The UE supports PC3 within E-UTRA cell group, and supports either PC3 or PC2 within NR cell group. Power class support within each individual cell group is signaled separately by the UE.
NOTE 7:	Only single switched UL is supported.
NOTE 8:	The UE that supports PC3 within a TDD or FDD band and supports PC2 within a second TDD band may signal a [HigherPowerLimitCADC] capability whereby the maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2B.4.1.3.
NOTE 9:	The UE that supports PC3 within a TDD or FDD band and supports PC5 within a second band may signal a higherPowerLimit-r17 capability whereby the maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2B.4.1.3.



