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< start of changes >
7.2A Transmit power for CA

7.2A.1 Void

7.2A.2 Maximum power reduction for CA

FR2 enables very wideband aggregated channel bandwidths for CA. For rel. 15, RAN4 has agreed to limit contiguous UL CA to 800 MHz of aggregated bandwidth, and up to 8 CCs.  Non-contiguous intra-band UL CA was deemed out of Rel-15 scope, but non-contiguous DL CA is defined with frequency separation of up to 1400MHz (see Table 6.2A.2.2-1 of TS 38.101-2). In the FR2 UE, because of the wide bandwidths, most stages of analog cricuitry have gain that is not constant over frequency. The baseband section in particular has gain droop which increases as a function of baseband BW. These gain slopes and droops play a prominent part in determining MPR, especially for wide baseband BWs. 

Some UEs employ a common LO for both, UL and DL, for frequency translation of the signal between RF and baseband. Since, in FR2 CA, a CC can be configured either only for DL, or for both, UL and DL, the configured frequency span from the lowest edge of the lowest CC edge to the highest edge of the highest CC (‘instantaneous bandwidth’) in the UL may be significantly different from that of the DL. For these UEs, the baseband BW is not determined by the individual instantaneous bandwidths in either the UL or DL, but by the aggregate of the instantaneous bandwidths. This quantity is termed the cumulative aggregated channel bandwidth, and is defined in TS38.101-2 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. 

Note that for UEs that employ a common LO for both, UL and DL, CA MPR is applicable even when the UL is not configured for CA, but the DL is configured for CA. Figure 7.2A.2-1 shows the principle.  

[image: image1.emf]CC1

DL

CC2

UL

&

DL

Freq

400 MHz

∆G

Cumulative aggregate bandwidth

Signalpathgain


Figure 7.2A.2-1 Gain limitation in TX lineup for large cumulative aggregated channel bandwidth.

Consider a UE with a common LO for UL and DL, sized to deliver full power when a single 400 MHz channel is configured. This operation corresponds to a baseband BW of 200MHz. In a CA mode that supports 1400MHz of DL instantaneous bandwidth, the effective operational baseband BW is 700MHz for both UL and DL. This UE will suffer power droop ‘∆G’ for UL CCs that happen to be configured at one of the edges as shown, which in turn drives MPR for this condition. 
For UEs with fast LO switching, or with dedicated LOs for Tx and Rx paths, UL signal path bandwidth can be configured to cover UL aggregate channel bandwidth instead of cumulative aggregate bandwidth. For these UEs, with CA configured per figure 7.2A.2.1, UL signal path is centered at UL CC, as shown in figure 7.2A.2.2. There is no gain droop, or associated MPR penalty as was described for UEs with common LO. MPR requierments derived for UEs with common LO are hence automatically inclusive of UEs with other LO implementations.
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Figure 7.2A.2-2 ΔG gain between large cumulative aggregated channel bandwidth vs small UL aggregate bandwidth
< end of changes >
[image: image3.png]signal path gain of UL
< . —aggregated bandwidth
No AG gain droop

signal path gain of
cumulative aggregate bandwidth

cca
DL
uLLotentéredatuL
aggregate bandwidth

Freq



