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1 Introduction
An LS on additional aspects for MTC was sent by RAN1 to consult RAN4 on phase continuity, benefit of restricting supported modulation order and maximum power level of new power class [1]. An reply LS is approved to send to RAN1 but the issues still need further study by RAN4 [2]. In this contribution, we discuss these issues from RAN4 RF point of view and provide some guidance to RAN1.
2 Discussions
2.1 Phase continuity
In the LS, RAN1 ask RAN4 to provide guidance on “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.” The pre-condition for phase continuity evaluation is a bundled transmission where transmission power does not change within the bundle. The RPD (relative phase discontinuity) issue discussed previously in UL-MIMO in RAN4 is similar to this phase continuity issue and the observations are still applicable for MTC: phase discontinuity is mainly from switching of PA gain stages. It means if the transmission is continuous and the power is not change, the phase would not change much and phase continuity can be ensured. But if the transmission is not continuous, e.g. TDD or retuning for frequency hopping, the phase continuity cannot be ensued.
If the transmission is continuous and the transmission power is not changing, the phase would not change much and phase continuity can be ensured. But, if the transmission is not continuous the phase continuity cannot be ensured. This may occur for example in TDD, and in TDD and FDD when the UE has to retune for frequency hopping in coverage enhancement of PUSCH or PRACH
2.2 Restriction of Modulation Level
In the WID for Rel-13 MTC [3], an objective is “Relaxed transmit and/or receive EVM requirement including restricted modulation scheme.” RAN4 has concluded and replied the LS in [2] that “supported modulation orders are QPSK and 16 QAM. However, RAN4 needs to perform further study to provide guidance on potential benefit of restricting supported modulation order for MTC to QPSK for UL and/or DL”. It is known that 16QAM requires better EVM than QPSK. PA linearity is a main contributor for EVM. But for LTE UE, ACLR/SEM requirement is stricter and dominant factor to decide the PA linearity or the PA operating point rather than the EVM requirement. Furthermore, 16QAM requires more power back-off (MPR and/or A-MPR) in most cases and EVM should be better in power back-off mode. In addition, 16QAM can be configured only in the non power-limited case or non EVM-limited case. Therefore, no significant benefit is foreseen for restriction of modulation level for QPSK and 16QAM.
No significant benefit is foreseen for restriction of modulation level to QPSK.

2.3 Maximum power level of new power class
In the WID for Rel-13 MTC [3], an objective is “The maximum transmit power of the new UE power class should be determined by RAN4 and should support an integrated PA implementation.” In order to reduce complexity and cost, on-chip PA is preferred by MTC UE. Considering the implementation issue, maximum power of 20dBm capable PA is more feasible to be integrated than maximum power of 23dBm capable PA. Therefore, it is proposed to accept new power class of 20dBm for MTC UE. 
It is proposed to accept new power class of 20dBm for MTC UE.
3 Conclusion
The conclusions are summarized as blow:
If the transmission is continuous and the power is not change, the phase would not change much and phase continuity can be ensured. But, if the transmission is not continuous the phase continuity cannot be ensured. This may occur for example in TDD, and in TDD and FDD when the UE has to retune for frequency hopping in coverage enhancement of PUSCH or PRACH
No significant benefit is foreseen for restriction of modulation level to QPSK.
It is proposed to accept new power class of 20dBm for MTC UE.
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