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1 Introduction
In LS [1]RAN1 asked RAN4 to provide guidance on:

1. Phase continuity assumptions at least for UL to allow channel estimation filtering across multiple subframes in a bundled transmission where transmission power does not change within the bundle. 

2. Potential benefit of restricting supported modulation order for MTC to QPSK for UL and/or DL

3. Maximum power level of new power class
In RAN4#74b these questions were discussed in and a partial reply was sent to RAN1 [2].

This contribution addresses the remaining issue which is the maximum power level of the new power class.
2 Discussion
In this section we treat the question of maximum output power of the new power class and provide arguments from both the implementation point of view and also look at the impact of such maximum output power on the UL coverage.
2.1 Maximum Power Level 
From [3], the maximum transmit power is 23 dBm for all bands but band 13. The WID [4] specifies that the maximum transmit power of the new UE power class should be determined by RAN4 and should support an integrated PA implementation. 
It should be noted that according to the RAN1 working assumption, if the maximum transmit power of the new UE power class is less than 20 dBm, the resulting uplink coverage loss from the transmit power reduction may not be fully compensated. This could mean that if the maximum transmit power is significantly lower than 20 dBm, there may be a corresponding uncompensated overall coverage loss (since the uplink is expected to be the coverage limiting link).
In this context, one feasible approach is to consider 20 dBm transmit power as a baseline requirement.

2.2 UL coverage 
A question has been raised on the impact of a new reduced power class on the UL coverage. In the following we look at the UL coverage of a reduced power UE and compare that to the case of normal UE with maximum output power of 23dBm [5].
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Figure 1  PUSCH coverage performance with different repetition
As the figure shows, for the baseline PUSCH, the required SNR for BLER=10% is 1.8dB.  For a 15dB coverage enhancement (for 23dBm) the required SNR is 1.8 - 15 = -13.2dB. For a UE with maximum power of 20dBm, the required coverage enhancement is 15+3 dB, which means that the required SNR for this case is 1.8 - 18 = -16.2dB. 
The required number of repetitions for the worst coverage case will increase from approximately 32 to approximately 64, i.e. the time-frequency resource consumption in noise limited scenarios will be about twice as large for Rel-13 low complexity UEs with 20 dBm max transmit power compared to Rel-13 low complexity UEs with 23 dBm max transmit power. It should however be understood that the cell load from these Rel-13 low complexity UEs for MTC can be expected to be a small fraction of the total cell load in a typical scenario, which means that the total impact on the time-frequency resource consumption will be much smaller.

Proposal:

· The maximum transmit power for the new UE power class is 20 dBm.
3 Conclusion

In this contribution we discussed the maximum power level of the new power class and have the following proposal:
Proposal: The maximum transmit power for the new UE power class is 20 dBm
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