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Introduction
In Rel-15, contiguous UL CA MPR was derived based on Cumulative Aggregate BW instead of UE’s UL CA actual BW configuration. Even UL CA transmission BW is much smaller than CABW, UE is still allowed to take large power back off due to the excessive filter droop. The reason was due to the consideration of common LO for Tx/Rx path in some UE’s implementations and UL analog filter BW is aligned with maximum CABW instead of maximum UL CA BW configuration. In this case, the real UL transmission BW is ignored even it can be much smaller than CABW. Now in Rel-16, the CABW can be even extended to 2400MHz. In order to prevent excessive MPR from degrading system performance, we propose CA MPR when CABW greater than 1400MHz is the same as MPR for 800MHz ~ 1400MHz to not allow further power backoff at UE such that the system performance can be improved.
Discussion 
In Rel-15, The UL CA MPR was derived based on CABW. The MPR table for PC3 is shown below in 38.101-2.
[bookmark: _Toc21339336]6.2A.2.4	Maximum output power reduction for power class 3
For power class 3, MPR for UL contiguous allocations within the cumulative aggregated bandwidth is denoted as MPRC_CA and is defined in Table 6.2A.2.4-1.
Table 6.2A.2.4-1: Maximum power reduction (MPRC_CA) for UE power class 3

Cumulative aggregated bandwidth configuration

≤ 400 MHz
> 400 MHz and < 800 MHz
≥ 800 MHz and ≤ 1400 MHz
DFT-s-OFDM
Pi/2 BPSK
≤ 5.0
≤ 7.7
≤ 8.2

QPSK
≤ 5.0
≤ 7.7
≤ 8.2

16 QAM
≤ 6.5
≤ 8.7
≤ 9.2

64 QAM
≤ 9.0
≤ 10.7
≤ 11.2
CP-OFDM
QPSK
≤ 5.0
≤ 7.7
≤ 8.2

16 QAM
≤ 6.5
≤ 8.7
≤ 9.2

64 QAM
≤ 9.0
≤ 10.7
≤ 11.2
NOTE 1:	(Void).



The MPR values become larger when CABW grows. The MPR values are in the range of 2~3dB higher in CABW of 800 to 1400MHz than those with CABW less than 400MHz. While in RAN4#92 chairman note [1], an agreement was reached for non-contiguous UL CA.

Agreement: For simultaneous transmission, frequency separation is up to 1400MHz.

And furthermore, in WF [2] we had the following agreements for intra-band non-contiguous DL CA for aggregated BW larger than 1400MHz

Agreements
…
· Rel-16 enhancement feature is definition of UE capability to support DL-only coverage spectrum for the case that the overall DL coverage is wider than 1400 MHz
· Enhancement is in addition to common UL+DL coverage spectrum of UE carried over from rel-15
…

Rel-16 DL enhancement (DL-only spectrum) is in addition to common UL + DL coverage spectrum of UE carried over from rel-15 which is only up to 1400MHz. Although theoretically in Rel-16, some UEs could have large common UL + DL coverage spectrum greater than 1400MHz, but excessive MPR is not favorable if based on CABW. The MPR penalty from the droop based on CABW was analyzed in [3] by comparing with MPR needed for UE having separate Tx/RX LOs or fast switching LO based on UL CA aggregated BW. The insights to limit excessive MPR () can be observed there.
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Figure 1 MPR comparison between common LO and separate LOs
It is evident that in the example shown in the Figure 1 if UL configuration is only CC2, then UEs with UL LO centered at CC2 can have less MPR as much as  due to smaller droop comparing to large droop introduced by common LO centered in the middle of freqency span from left edge of CC1 to right edge of CC2. 

In Rel-16, it is not preferred to have further degradatoin on MPR when CABW > 1400MHz sicne UL CA BW is limited up to 1400MHz only. We propose that when CABW is greater than 1400MHz, MPR should keep flat beyond 1400MHz by using MPR values for the freqency range  800MHz ≤ CABW ≤ 1400MHz. Please note, the current MPR machanism based on CABW in Rel-15 is still valid and has no changes. The improvement is on frequency range CABW>1400MHz only.

Proposal: In Rel-16 for both UL contiguous and non-contiguous CA, MPR values for 1400MHz <CABW ≤ 2400MHz should be kept the same with their corresponding MPR values for 800MHz ≤ CABW ≤ 1400MHz. 

Conclusion
In this contribution, we see it is necessary to improve the MPR when CABW beyond 1400MHz in Rel-16. Further increasing MPR in the range 1400MHz<CABW≤ 2400MHz has negative impact on system performance. So we have following proposal:

Proposal: In Rel-16 for both UL contiguous and non-contiguous CA, MPR values for 1400MHz <CABW ≤ 2400MHz should be kept the same with their corresponding MPR values for 800MHz ≤ CABW ≤ 1400MHz. 
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