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1 Background
The verification of the maximum output power in 38.101-2 is not consistent with the power reduction rules in the RAN1 specifications, for a given transmission type on all carrier (e.g. PUSCH), the SCell power can be scaled/reduced or dropped at maximum output power. A WF on SCell power drop behavior was agreed in [1]
- Companies are encouraged to bring views regarding conditions which should be suggested to RAN5 to measure each CA test case.

Option 1: Equal PSD between CCs.

Option 2: Measure the UE as is even SCC output may be scaled down under CA mode.

Other options are not precluded.

· Study of the methodologies to reproduce the conditions above is RAN5 work.  

In this contribution we propose a modified test method for Rel-15 and further changes for the Rel-16 specification. SCell dropping is not only a problem for testing; we also discuss a method for preventing SCell dropping for operations in the field.
The problem of verifying maximum output power with SCell power reduction is exacerbated by the allowed MPR values and the large tolerances for the configured maximum output power. The latter are based on FR1 requirements with additional margin for ‘uncertainly’ of the OTA measurements notwithstanding the test tolerance for OTA (about 3 dB for non-CA). 
Observation 1: The problem of verifying maximum output power with SCell power reduction is exacerbated by the allowed MPR values and the large tolerances for the configured maximum output power.

This results in maximum output power requirements too low to be verified, the noise floor of the measurement system for MPR and ACLR is typically [2]
- TE noise floor for 400 MHz CBW is -7.6 dBm for FR2a and -5.5 dBm for FR2b

with FR2a 23.45 GHz ≤ f < 32.125 GHz and FR2b 32.125 GHz ≤ f < 40.8 GHz.
Consider the following
Example 1: equal CC PSD , 4 x 100 MHz at 28 GHz for PC3
Suppose we have a benign case with < 400 MHz aggregated bandwidth, e.g. four 100 MHz at 28 GHz that is ‘easier’ to verify from a TE standpoint. The lowest back-off is for QPSK, MPR = 5 dB (Table 6.2A.2.4-1 in 38.101-2). This means that the PASS/FAIL limit would be around
23 dBm [power class ] – 5 dB [MPR] – T(5) [Pcmax tolerance at 5 dB] – 3 dB [TT] = 11 dBm (per 4 x 100 MHz) 

assuming a TT = 3 dB also for CA (likely the same up to 400 MHz). Suppose further the UE does not scale and Scells and power control commands are identical on each CC, then the power per CC would be 5 dBm, which is 18 dB above the minimum power per CC, and this for a benign case. 
For 64 QAM, MPR = 9 dB than would imply a pass-fail limit of 

23 dBm [power class] – 9 dB [MPR] – T(9) [Pcmax tolerance] – 3 dB [TT] = 6 dBm
in case the SCells are not dropped, this is too low for verification of the ACLR requirements (the TE noise floor of -7.6 dBm/400 MHz would yield an ACLR < 6 + 7.6 = 13.6 dBc < 17 dB as measured across 400 MHz The results is similar for 16QAM. 
We can make the following

Observation 2: given anticipated TE measurement performance, verification of the maximum output power for UL CA appears viable only for BPSK and QPSK.
The PASS/FAIL limit would be very low in case the SCells are dropped as compared to the corresponding non-CA case for which MPR = 0 dB. However, for DFT-s-OFDM pi/2-BPSK and QPSK specific requirements apply for inner PRB allocations within a single PRB

Example 2: inner allocation within one 100 MHz CC only, 4 x 100 MHz configured and DFT-s-OFDM QPSK

The PASS/FAIL limit would be
23 dBm [power class] – 0 dB [MPR] – T(0) [Pcmax tolerance] – 3 dB [TT] = 20 dBm. 
which can be verified. Notice that this would also be the PASS/FAIL limit for non-CA.

The above obviously applies for an inner allocation within the PCell only, but should also apply for UL grants of all active CCs when all but the PCell are dropped. In that case the UL CA requirements would still apply for the remaining PCell since the cumulative CA bandwidth (CABW) is still 400 MHz bidirectional, from 38.101-2,
The cumulative aggregated channel bandwidth is defined as the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs inside the bidirectional spectrum of the UE.
Hence the power reductions for UL CA applies even if the UE is only transmitting on one UL CC with MPR applicable according to the DL aggregated bandwidth. Now, the MPR allowed for single CC of 400 MHz is not very different from the CA case up to 400 MHz aggregated bandwidth; the OOBE requirements are not the limit, it is not possible to drive the PAs to an ACLR = 17 dBc and still meet the EVM requirements. For CC bandwiths up to 200 MHz there is a difference of the order of 2 dB. This implies that 
Observation 3: for CABW ≤ 400 MHz, the current output power requirement for aggregated CCs is almost the same as for the case of a single CC, of the order of 2 dB smaller for the non-CA case, whereas for CABW > 400 MHz there is a larger difference. Hence dropping of SCells would not significantly change the PASS/FAIL limit should the remaining PCell be subject to non-CA requirements.
There is one oddity
Example 3: UE configured with 4 x 100 MHz DL CA, 
For a single 100 MHz UL CC and inner allocations of DFT-s-OFDM QPSK the PASS/FAIL limit is 18 dBm (for non-CA), whereas for two 100 MHz UL CCs
23 dBm [power class] – 5 dB [MPR] – T(5) [Pcmax tolerance] – 3 dB [TT] = 12 dBm (across two CCs).
However, for the single wider 400 MHz DL/UL carrier (i.e. non-CA) the corresponding PASS/FAIL is still 20 dBm. 
For large CABW with a few (non-contigous) UL CCs there is a significant difference to the non-CA case:
Example 4: UE configured with 8 x 100 MHz DL CA and two 100 MHz UL CCs, for OPSK,
23 dBm [power class] – 8.2 dB [tentative MPR] – T(5) [Pcmax tolerance] – 3 dB [TT] = 7 dBm 

whereas for the non-CA case (single 100 MHz DL/UL carrier) the pass-fail limit is 20 dBm, a 13 dB difference. The exception for DFTS-s-OFDM pi/2-BPSK and QPSK is not allowed for CABW > 400 MHz. 
Observation 4: for CABW > 400 MHz with a two non-contigous UL CC, there is a significant difference between the current output power requirement for the single UL CC compared to that of the non-CA case, particularly for channel bandwidths up to 200 MHz.

In case the SCells are dropped, the non-CA requirement for the remaining PCell could perhaps apply also for non-contigous UL CA? Notwithstanding, the main problems from a testing perspective are the MPR allowed and the Pcmax tolerances. 
2 Changes of the configured maximum power for CA
The specification of the configured maximum.outpuit power is not consistent with the power reduction rules:
A UE configured with carrier aggregation can configure its maximum output power for each uplink  activated serving cell c and its total configured maximum output power PCMAX. The definition of the configured UE maximum output power PCMAX,f,c for each carrier f of a serving cell c is used for power headroom reporting for carrier f of serving cell c only and is in accordance with that specified in clause 6.2.4 with parameters MPR, A-MPR and P-MPR replaced with those specified in subclause 6.2A.2, 6.2A.3 and 6.2.4, respectively. The  UE maximum configured power PCMAX in a transmission occasion is determined by the UL grants for carrier f of serving cell’s c(i) with non-zero granted power in the respective reference points.

For uplink intra-band contiguous carrier aggregation, MPR is specified in clause 6.2A.2. PCMAX is calculated under the assumption that power spectral density for each RB in each component carrier is same.
The configured UE maximum output power PCMAX shall be set such that the corresponding measured total peak EIRP PUMAX is within the following bounds

PPowerclass – MAX(MAX(MPR, A_MPR) + ΔMBP,n,,P-MPR) – MAX{T(MAX(MPR, A_MPR)),T(P-MPR)} ≤ PUMAX ≤ EIRPmax

1. The “The  UE maximum configured power PCMAX in a transmission occasion is determined by the UL grants for carrier f of serving cell’s c(i) with non-zero granted power” means that only the carriers with non-zero granted power are included in the PCMAX calulcation but the power calculation is implementation specific. 
2. The “PCMAX is calculated under the assumption that power spectral density for each RB in each component carrier is same.” specifies equal PSD for the power calculation for e.g. PUSCH transmissions, which is not consistent with the power reduction rules: if all cells except the PCells are dropped as allowed when the UE is power limited, then the total power PCMAX could also be determined from the MPRc allowed for the PCell alone, where MPRc may be smaller than the MPR determined for all carriers with non-zero grants 
3. This “power PCMAX shall be set such that” means that the configured power (implementation specific) should be set such that total measured EIRP in the beam peak can be reduced by MPR
Since Rel-10 it has been assumed that the MPR for each serving cell for intra-band CA is the same as the MPR of the total signal. For LTE the scaling rules are different, from the Rel-15 version of the 36.213 
If the UE is not configured with an SCG or a PUCCH-SCell, and if the total transmit power of the UE would exceed 
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hence the same weight factor for the PUSCH transmissions on all cells; this justifies the “same PSD” for E-UTRA intra-band CA. 
For NR, an assumption that the MPR for each serving cell is the same as the MPR of the total signal could also be the baseline for intra-band CA despite different power prioritization rules; for PUSCH transmissions the SCell power levels may be reduced or SCells dropped at maximum output power. This determination of MPR would be similar to the “total A-MPR” adopted for intra-band contiguous EN-DC still recognising that the CG powers could be different. However, this should be a prerequisite for the MPR determination for intra-band CA, not the calculation of the PCMAX  assuming as per Item 2 above. The 38.101-2 should be modified as follows,
6.2A.2.4
Maximum output power reduction for power class 3

6.2A.2.4.1
Maximum output power reduction for power class 3 intra-band contiguous CA
For power class 3, MPR for intra-band contiguous UL CA with contiguous allocations within the cumulative aggregated bandwidth is denoted as MPRC_CA and is defined in Table 6.2A.2.4-1. The maximum output power reduction is specified under the assumption that the transmitted power spectral density as measured per RB is constant across component carriers.
Table 6.2A.2.4-1: Maximum power reduction (MPRC_CA) for UE power class 3
< text omitted >

6.2A.4
Configured transmitted power for CA

A UE configured with carrier aggregation can configure its maximum output power for each uplink  activated serving cell c and its total configured maximum output power PCMAX. The definition of the configured UE maximum output power PCMAX,f,c for each carrier f of a serving cell c is used for power headroom reporting for carrier f of serving cell c only and is in accordance with that specified in clause 6.2.4 with parameters MPR, A-MPR and P-MPR replaced with those specified in subclause 6.2A.2, 6.2A.3 and 6.2.4, respectively. The  UE maximum configured power PCMAX in a transmission occasion is determined by the UL grants for carrier f of serving cell’s c(i) with non-zero granted power in the respective reference points.


The configured UE maximum output power PCMAX shall be set such that the corresponding measured total peak EIRP PUMAX is within the following bounds

PPowerclass – MAX(MAX(MPR, A_MPR) + ΔMBP,n,,P-MPR) – MAX{T(MAX(MPR, A_MPR)),T(P-MPR)} ≤ PUMAX ≤ EIRPmax
3 Verification with prioritizations for transmission power reductions
The maximum output power should be verified under conditions relevant for operation in the field. This implies verification according to Option 2 in the WF [1], i.e. SCell scaling due to the applicable prioritization for transmission power reduction.
Proposal 1: verification should be based on “Option 2: Measure the UE as is even SCC output may be scaled down under CA mode” relevant for UE operations in the field.
assuming that the PCell will be prioritized after repeated UP commands on all CCs in a test. 
In view of the exception for contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration with contiguous CCs with CABW < 400 MHz (then the requirements for a non-CA applies), a similar exception should also apply in the case in which SCells are dropped regardless of the UL grants of these. We observed in Observation 3 that the output power performance for UL CA is relaxed compared to the non-CA case, particularly for channel bandwidths up to 200 MHz. For the CA requirements with more than one UL CC, we therefore propose that the non-CA requirements should apply in case the SCells are dropped:
Proposal 2: for a UE significantly reducing (by at least [6] dB) the SCell power or dropping the SCells at maximum output power, the requirements for the total output power shall be in accordance with that for a single carrier (in non-CA operation) of the same bandwidth as the PCell. This applies for DFT-s-BPSK or DFT-s-QPSK (PUSCH transmissions) and CABW < [1400] MHz.
This would be consistent with the provision that, from clause 6.2A.1 of 38.101-2
For downlink intra-band contiguous and non-contiguous carrier aggregation with a single uplink component carrier configured in the NR band, the maximum output power is specified in clause 6.2.1.

at least for DFT-s-BPSK or DFT-s-QPSK. Even more importantly, this would also ensure that the maximum power at the cell edge is not unduly compromised regardless of the CA configuration. The 38.101-2 should be modified as follows for Rel-16:
Table 6.2A.2.4-1: Maximum power reduction (MPRC_CA) for UE power class 3

	
	Cumulative aggregated channel bandwidth (CABW)

	
	≤ 400 MHz
	> 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]
	≤ 8.7

	
	QPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]
	≤ 9.7

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.3]
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]
	≤ 11.7

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 7.5
	≤ [8.0]
	≤ 9.7

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.2]
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]
	≤ 11.7

	NOTE 1:
(Void).


In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration with contiguous CCs, and whose cumulative aggregated BW ( 400 MHz, MPRC_CA shall be derived instead as MAX(MPR1, MPR2), where: 

MPR1 shall be determined from Table 6.2.2.3-1 if CABW ( 200 MHz, from Table 6.2.2.3-2 if CABW > 200 MHz. 

MPR2 shall be determined from Table 6.2.2.3-1 if BWchannel_CA ( 200 MHz, from Table 6.2.2.3-2 if BWchannel_CA > 200 MHz. 

and assume all UL CCs use the same SCS for the purpose of determination of inner and outer RB allocations in Table 6.2.2.3-1 and Table 6.2.2.3-2:

NRB shall be chosen as the sum of NRB of all constituent UL CCs in the CA configuration. 

LCRB shall be chosen as BWalloc,RB
RBstart shall be derived as: RBstart_allocatedCC+NRB_unallocatedCC_low
RBstart_allocatedCC is the index of the first unallocated RB in the CC with allocation

NRB_unallocatedCC_low is the sum of NRB in all UL CCs lower in frequency compared to the CC with allocation

BWchannel_CA is the aggregated channel bandwidth of the UL CA configurationWhen different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the highest contiguous MPR.

For intra-band contiguous UL CA with non-contiguous RB allocations, the following rule for MPR applies:

MPR = max(MPRC_CA, -10*A +7.0) 

Where:

A = NRB_alloc / NRB_agg_C.

NRB_alloc is the total number of allocated UL RBs

NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth
If the UE prioritizes transmission power in accordance with clause 7.5 in 38.213 such that Scell transmitted power is at least [6] dB below that of the Pcell, then for DFT-s-BPSK and DFT-s-QPSK
the MPR shall be determined from Table 6.2.2.3-1 if BWchannel ( 200 MHz, from Table 6.2.2.3-2 if BWchannel > 200 MHz with the UL allocation indicated for the PCell
A CR for Rel-16 is supplied in [3].

For higher order MCS and CP-OFDM, verification is challenging as stated in Observation 2. The main problems from a testing perspective are the MPR allowed and the Pcmax tolerances. Given the fact that the TT is based on minimum requirements for test systems and that the Pcmax tolerances were copied from FR1 with added margin for OTA, we propose that

Proposal 3: reconsider (reduce) the tolerances for Pcmax to ensure output power performance in general and to enable verification of higher order MCS in particular.
The PASS/FAIL limit of the maximum output power for higher order MCS would only be of the order of 15 dB above the minimum power per CC. MPE compliance and P-MPR not likely problems for UEs barely compliant with the minimum conformance requirements, but the UL coverage and performance for these MCS in the field would be compromised.
Given the above, the following could be used as a starting point for verification from Rel-15 (existing specifications) in the meantime:
Proposal 4: verify the output power by assuming contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC (PCell and SCells) of a CA configuration with contiguous CCs, and whose cumulative aggregated BW ( 400 MHz, then the MPR for non-CA requirements apply.
For inner allocations, then MPR = 0 dB for which the PASS/FAIL limit can be measured. 
4 Preventing dropping of SCells in the field

Dropping of SCells may cause problem in conformace testing, but is the behavior in the field of a UE that is compliant with the 38.213. This is also what a conformance test is suppose to verify, the behavior should not be “disabled” by a test mode.

There are limited possibilities of preventing UE the from dropping SCells in the field. The absolute power tolerance is notaccurate enough for the gNB to control the UE output power on individual cells (not even for FR1 with its ±9 dB accuracy). There is no P-Max limitation for FR1 and the corresponding for FR1 (PNR) is only per cell group.

One way of preventing SCell dropping would be to limit the maximum power for the PCell to reserve power for SCell transmissions. Moreover, by limiting the SCell maximum power in addition, a behavior similar to that for LTE in which scaling applies uniformly for each serving cell as noted previously, from 36.213, 
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Then an “equal PSD” condition could be achieved also or operations the field, in principle.  

Setting absolute power limits (leaving the signaling aside) is straightforward for FR1 for which the configured maximum output power is specified at the antenna connector. For FR2, on the other hand, both the configured power per cell [image: image17.png]Peraxer(i)



 and the total configured power  [image: image18.png]P



 are specified in implementation-specific plane of references internal to the UE. Absolute power limits configured by the network are therefore not viable for these parameters. Moreover, the UE power class for FR2 is specified in terms of EIRP that is difficult to control for UE operations in the field.
The problem of limiting PCell and SCell maximum power could be resolved by specifying a limit relative to the configured power. This would also account for the actual power back-off (up to MPR) that is applied by the UE, which is unknown to the network but included in the PHR determination. The network would then configure the UE with UE-specific relative limits Xmax,f,c on the PCell and possibly also one or more SCells
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relative to an absolute reference power Pref  that could be implementation specific. The relative limitation must not necessarily apply to all transmissions, only to specific transmissions like PUSCH for example.
For intra-band CA, the MPR for each serving cell is the same as that for the total power. Hence the same power back-off is normally assumed for both the [image: image20.png]Pemaxfe



 and the [image: image21.png]P



. Suppose we pick [image: image22.png]or = Pemax.f.c



. If the network configures the UE with a value of  Xmax,f,PCell > 0 dB, then the [image: image23.png]Pemaxfe



 should be reduced by this value and power for SCells would therefore be ensured as the total power [image: image24.png]P



 is unchanged.
An example of intra-band UL CA with allowed MPR for FR2 UE configured with a limit relative to  [image: image25.png]or = Pemax.f.c



  and four UL component carriers is shown in Figure 4.1. The ordinate shows the transmitted power density of the component carriers in relation to the [image: image26.png]Pemaxfe
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 as seen in the respective plane of reference (different at least for the power class). For intra-band UL CA, [image: image29.png]Pemaxfe



 is assumed before the configuration of a relative limit [image: image30.png]X max.f.PCell



 for the PCell. The power class [image: image31.png] ower class



 , as measured by the PUMAX,f,c  for a component carrier, is the same as the power class of the UL CA configuration. The power back-off up to the allowed MPR is measured relative to the power class. Configuration of the relative limit  [image: image32.png]X max.f.PCell



 reduces the configured power for the PCell, the remaining power up to [image: image33.png]P



 is available for the SCells. Setting [image: image34.png]


 = 6 dB would make possible transmissions with equal power spectral density on all configured cells if the same limit is configured for the SCells.
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Figure 4.1: UL intra-band contiguous CA in FR2 with a relative power limitation on the PCell.

The radiated power of the Pcell in the beam peak of the UE antenna is expected to be in the range
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the remaining radiated power of the total PUMAX is measured in the secondary cells, possibly scaled but not dropped. At least in the beam peak of the UE antenna for a UE under test configured with contiguous component carriers, the fraction of the total UE power remaining measured UE EIRP power including any possible power back-off should be
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The power levels on each cell is controlled and prioritized by the UE with limits set by the network; control of the actual UE output power using e.g. PHR is not viable. 
The specification of the relative limits for FR2 could be introduced in the specifications as follows
A UE configured with carrier aggregation can configure its maximum output power for each uplink  activated serving cell c and its total configured maximum output power PCMAX. The definition of the configured UE maximum output power PCMAX,f,c for each carrier f of a serving cell c is used for power headroom reporting for carrier f of serving cell c only and is in accordance with that specified in clause 6.2.4 with parameters MPR, A-MPR and P-MPR replaced with those specified in subclause 6.2A.2, 6.2A.3 and 6.2.4, respectively. 
If the UE is configured with a relative limits Xmax,f,c, the power PCMAX,f,c for each carrier f of a serving cell c shall be reduced by value of the said limits for the applicable transmission type PRACH, PUCCH, PUSCH or SRS.
The UE maximum configured power PCMAX in a transmission occasion is determined by the UL grants for carrier f of serving cell’s c(i) with non-zero granted power in the respective reference points.

For uplink intra-band contiguous carrier aggregation, MPR is specified in clause 6.2A.2. PCMAX is calculated under the assumption that power spectral density for each RB in each component carrier is same.

The same type of relative limits could be used to prevent Scell dropping also for FR1. UE-specific relative limits could be included in the specification of configured maximum power by modifying the actual configured power with
PCMAX,f,c  –  XCMAX,f,c
and changing the bounds in 38.101-1 as follows
The configured maximum output power PCMAX,f,c is set within the following bounds:

PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with


PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MAX(MPRc+∆MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }   – XCMAX,f,c  
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass } – XCMAX,f,c  
The relative limits can be mapped to a specific transmission type, e.g. PUSCH. For FR1, introduction of absolute limits per serving cell could also make sense, but the power back-off is not known by the gNB.

The problem with power limits per cell is that this requires RAN2 and possibly also RAN1 changes.
The relative limits could be set up in a RRC message e.g. during the RRC configuration of the band combination. The problem with this approach is similar to that discussed for the “blind scheme” for EN-DC PC2, changing RRC configured limits is slow compared to changing radio conditions, RRC reconfiguration is relatively slow. Moreover, it may be necessary to modify the limit in case all available power should  be reserved for PCell transmissions or if a PRACH transmission requires all power. We therefore propose

Proposal 5: to prevent SCell dropping and allow “equal PSD” conditions for operations in the field, specify UE-specific absolute and/or relative power limits (P-Max) modifying the configured maximum output power per serving cell. 

In order to allow a fast adaptation to changing radio conditions, sets of power limits per serving cell could be set up in an RRC meassage, the limits could be different depending on the transmission type, e.g. PRACH, PUCCH or PUSCH. It may not be desirable to limit the power of PRACH transmissions for example. Then limit to be used by the UE could  determined by a MAC-CE or a PDCCH message based on a DCI format, which enables fast adaptation. Limits could be disabled by DCI allowing the standard power scaling temporarily for example.

Proposal 6: the absolute and or relative power limits are set up in an RRC meassage. Then limit to be used by the UE is determined by a MAC-CE or a PDCCH message based on a DCI format, which enables fast adaptation to changing radio conditions (e.g. temporarily disabling limits). This should be liased with RAN1 and RAN2.
5 Proposal
Regarding conformance testing with SCell dropping we make the following
Observation 1: The problem of verifying maximum output power with SCell power reduction is exacerbated by the allowed MPR values and the large tolerances for the configured maximum output power.

Observation 2: given anticipated TE measurement performance, verification of the maximum output power for UL CA appears viable only for BPSK and QPSK.

Observation 3: for CABW ≤ 400 MHz, the current output power requirement for aggregated CCs is almost the same as for the case of a single CC, of the order of 2 dB smaller for the non-CA case, whereas for CABW > 400 MHz there is a larger difference. Hence dropping of SCells would not significantly change the PASS/FAIL limit should the remaining PCell be subject to non-CA requirements.
Observation 4: for CABW > 400 MHz with a two non-contigous UL CC, there is a significant difference between the current output power requirement for the single UL CC compared to that of the non-CA case, particularly for channel bandwidths up to 200 MHz.

and propose
Proposal 1: verification should be based on “Option 2: Measure the UE as is even SCC output may be scaled down under CA mode” relevant for UE operations in the field. 
Proposal 2: for a UE significantly reducing (by at least [6] dB) the SCell power or dropping the SCells at maximum output power, the requirements for the total output power shall be in accordance with that for a single carrier (in non-CA operation) of the same bandwidth as the PCell. This applies for DFT-s-BPSK or DFT-s-QPSK (PUSCH transmissions) and CABW < [1400] MHz.

Proposal 3: reconsider (reduce) the tolerances for Pcmax to ensure output power performance in general and to enable verification of higher order MCS in particular.
Proposal 4: verify the output power by assuming contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC (PCell and SCells) of a CA configuration with contiguous CCs, and whose cumulative aggregated BW ( 400 MHz, then the MPR for non-CA requirements apply.
For operations in the field (and conformance testing) we propose

Proposal 5: to prevent SCell dropping and allow “equal PSD” conditions for operations in the field, specify UE-specific absolute and/or relative power limits (P-Max) modifying the configured maximum output power per serving cell. 
Proposal 6: the absolute and or relative power limits are set up in an RRC meassage. Then limit to be used by the UE is determined by a MAC-CE or a PDCCH message based on a DCI format, which enables fast adaptation to changing radio conditions (e.g. temporarily disabling limits). This should be liased with RAN1 and RAN2.
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