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1 Background
The tolerances for the configured maximum output power Pcmax are inconsistent with those of the the maximum output power requirement for operating bands with a lower MOP tolerance less than -2.0 dB. A first attempt at resolving the issue was presented in [1]. In this contribution we present amended proposal, and extend this to intra-band CA and UL MIMO. An adjoining CR is presented in [2]. 
2 Single-carrier operation (legacy)
The current specification of the lower tolerances of Pcmax is shown in Figure 1 for legacy operation, which applies for all operating bands specified prior to Rel-10.

[image: image1]
Figure 1: Pcmax for bands with a -2.0 dB lower tolerance.
In Rel-10, Band 22 was specified with a reduced lower tolerance (-3.5 dB) due to PA constraints, filter losses and trace losses at 3.5 GHz. In Rel-11, Band 28 was specified with a -2.5 dB but due to concerns with required IL due to stop band requirements devised to ensure UE-UE coexistence in the band. Figure 2 shows in a simplified way the principal behaviour if the PA is limiting, the solid curve: the output power saturates, or if filter IL is the problem for which the lower tolerance curve is shifted downwards for a given PA output power. 


[image: image2]
Figure 2: the lower power limit due to PA and filter IL limitations.
Hence there are different reasons as to why a reduced lower tolerance is necessitated for particular frequency arrangement. In order to capture both effects, we propose a compromise in which the tolerance curve is downshifted only for the highest power levels that could work for all operating bands. Figure 3 shows an example for Band 22 with its -3.5 dB lower tolerance. Notice that the lower tolerance still increases monotonously with decreasing nominal power. The upper tolerance limit remains unchanged.

[image: image3]
Figure 3: proposed specification of Pcmax for operating bands with reduced lower tolerance.

In 36.101, the measured Pcmax would then be specified as follows:

The measured configured maximum output power PUMAX shall be within the following bounds:
PCMAX_L  –  MAX{TL, T(PCMAX_L)}  ≤  PUMAX  ≤  PCMAX_H  +  T(PCMAX_H) 
where T(PCMAX) is defined by the tolerance table below and applies to PCMAX_L and PCMAX_H separately, while TL is the absolute value of the lower tolerance in Table 6.2.2-1 for the applicable operating band.
3 Inter-band carrier aggregation
For inter-band carrier aggregation with one UL, the proposal above can be reused without changes. 

For two uplinks, RAN4 has agreed that requirements will be based on the one-UL case and then duly modified for the two-UL case. The Pumax is still TBD for this case.
4 UL MIMO
For UL MIMO, we also propose that the proposal above can be reused without changes, noting that the lower tolerance of the maximum power requirements is already reduced by -1.0 dB. 
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