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1	Introduction
After discussions in several meetings, a WF [1] on UE maximum power was agreed in RAN4#99-e. In order to facilitate the down-selections of the two remaining options, we further share our views on the topic in the following.
2	Discussion
The UE requirements for configured transmitted power for inter-band CA [2] are duplicated below.[bookmark: _Toc21344272][bookmark: _Toc29801758][bookmark: _Toc29802182][bookmark: _Toc29802807][bookmark: _Toc36107549][bookmark: _Toc37251315][bookmark: _Toc45888121][bookmark: _Toc45888720][bookmark: _Toc61367365][bookmark: _Toc61372748][bookmark: _Toc68230689][bookmark: _Toc69084102][bookmark: _Toc75467111][bookmark: _Toc76509133][bookmark: _Toc76718123]6.2A.4.1.3	Configured transmitted power for Inter-band CA
For uplink carrier aggregation the UE is allowed to set its configured maximum output power PCMAX,c for serving cell c and its total configured maximum output power PCMAX.
The configured maximum output power PCMAX,c  on serving cell c shall be set as specified in clause 6.2.4.
For uplink inter-band carrier aggregation, MPRc and A-MPRc apply per serving cell c and are specified in clause 6.2.2 and clause 6.2.3, respectively. P-MPR c accounts for power management for serving cell c. PCMAX,c  is calculated under the assumption that the transmit power is increased independently on all component carriers.
The total configured maximum output power PCMAX shall be set within the following bounds:
	PCMAX_L ≤ PCMAX ≤ PCMAX_H
For uplink inter-band carrier aggregation with one serving cell c per operating band when same slot symbol pattern is used in all aggregated serving cells,
	PCMAX_L = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass.c/(MAX(mprc·∆mprc, a-mprc)·tC,c ·tIB,c·tRxSRS,c) , pPowerClass,c/pmprc], PEMAX,CA, PPowerClass,CA}
	PCMAX_H = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA, PPowerClass,CA}


So far the CA power class PPowerClass,CA reuses conventional power classes defined per band, such as PC3 (23 dBm), PC2 (26 dBm). In order to enable higher power limit for inter-band CA, we have proposed to define new power classes that are applicable for band combinations (BC) only, i.e. BC power classes [3], which can be signalled to the network to indicate higher values of PPowerClass,CA . 
Table 1 below shows an example for 2-band UL band combinations.
Table 1: Band Combination (BC) Power classes for 2-band UL
	BC Power Class
	PA Configuration
	max Total Output Power (dBm)

	PC_2Band_a
	23dBm + 23dBm
	26

	PC_2Band_b
	23dBm + 26dBm
	27.8

	PC_2Band_c
	26dBm + 23dBm
	27.8

	PC_2Band_d
	26dBm + 26dBm
	29

	PC_2Band_e
	23dBm + 20dBm
	27

	PC_2Band_f
	26dBm + 20dBm
	24.8

	…
	…
	…



The new BC power classes can be reported to the network via existing power class reporting signaling, e.g. the BandCombination IE. The main advantages of BC-only power classes are:
· BC power classes are applicable for band combinations only and hence do not affect the existing single band power class definitions;
· BC power classes are compatible with existing power control rules in both RAN4 and RAN1 specs;
· Apart from max total output power, BC power classes indicate the PA configuration of the UE, i.e. the max output power for each component band;
· By indicating the PA configuration, it helps the network interpret the PHR report correctly and perform the per-cell power control more accurately;
· By indicating the PA configuration, it helps the network interpret UE’s SAR capability under band combinations;
· BC power classes can be generalized to more than two bands combinations, e.g. extend the definitions from PC_2Band_x to PC_3Band_x, etc.
The major difference between our proposal and others is that not only the max total power is indicated, but also the power configuration per band under CA. Note that simply summing up the max power per band may result in the wrong total max power for CA. For example, a UE equipped with 3 PAs may indicate PC2 or PC1.5 for both band A and band B, thanks to the TxD feature. In case of CA_bandA_bandB, the UE may choose to enable TxD on either band A or band B, but not both simultaneously. 
Therefor it is necessary to indicate the UE power configuration under CA in addition to the total max power as well as per-band power classes. As a result, the network can better understand a UE’s power capability and it gives greater flexibility for UE implementations.
Proposal 1: Define Band Combination (BC) only power classes to signal the UE power configuration under CA as well as max total power limit.
3	Conclusion
We further clarify our proposal on BC power classes and make the following proposal:
Proposal 1: Define Band Combination (BC) only power classes to signal the UE power configuration under CA as well as max total power limit.
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