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1 Introduction

RAN1 has made the following agreements on larger max PDSCH/PUSCH channel bandwidth for Rel-14 BL UEs and non-BL UEs, for higher data rates for FeMTC UEs [1][2]. 
· Rel-14 non-BL UE can support CE mode A in connected mode with a maximum PDSCH channel bandwidth of either 5 or 20 MHz.
· Rel-14 non-BL UE can support CE mode A in connected mode with a maximum PUSCH channel bandwidth of 5 MHz
· Rel-14 non-BL UEs can support CE mode B in connected mode with a maximum PDSCH channel bandwidth of either 1.4, 5 or 20 MHz
· Rel-14 non-BL UEs can support CE mode B in connected mode with a maximum PUSCH channel bandwidth of 1.4 MHz
· Rel-14 non-BL UE may also support Rel-13 CE mode A and CE mode B.
· For Rel-14 BL UEs in CE mode A and CE mode B, the single larger maximum UE channel BW for PDSCH in RRC connected mode is 5 MHz.
· For Rel-14 BL UEs in CE mode, the single larger maximum UE channel BW for PUSCH in RRC connected mode is 5 MHz.
It’s also agreed in RAN1, that wider bandwidth operation is enabled by eNB and the independent maximum PDSCH and PUSCH channel bandwidth are configured through RRC signaling. In this contribution, we discuss the switch between different CE modes and transmission bandwidth for the sake of FeMTC UE power consumption. 
2 Support on change of CE mode and transmission bandwidth 
From power consumption perspective, there are large power consumption gap in UE between different LTE BWs, such as 20MHz, 5MHz, 1.4MHz. The main difference comes from RF power consumption on different LTE BW, both on TX and RX chain.
According to RAN1 agreements, FeMTC non-BL UEs may support large range of BWs (1.4 ~ 20 MHz) and BL UE (1.4 ~ 5 MHz), assuming FeMTC UEs supporting larger PDSCH/PUSCH BWs still support 1.4MHz BW. However in some scenarios, for e.g. link budget challenged scenarios or cell edge scenarios even if larger channel bandwidth is supported, FeMTC devices will not benefit from a larger BW in the UL whereas in the DL, a larger BW translates to more power. It’s preferable that eNB can allocate a smaller number of PRBs in such scenario through an mPDCCH grant. 
Also in some occasions, FeMTC UE may need to switch between transmission/reception of small amount of data, or make/receive voice calls, and transmission/reception of large amount of data such as photos, video clips. etc., which also implies switch between different transmission BWs, for example, for BL UE, switch between 1.4MHz and 5MHz; for non-BL UE, switch between 1.4MHz, 5MHz, 20MHz with mPDCCH scheduling, and 20MHz with PDCCH scheduling.
It’s agreed in RAN1 that eNB is responsible to enable the wider bandwidth operation and configure the independent maximum PDSCH and PUSCH channel bandwidth via RRC configuration, for both BL and non-BL UEs, and the RB allocation within the max BW will be scheduled by mPDCCH /PDCCH. UE power consumption will benefit from such RRC configuration for bandwidth switch needed scenarios.
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Figure 1: UE Assisted CE mode and max. DL/UL BW configuration
As illustrated in Figure 1, for more efficient reconfiguration, it’s beneficial that eNB could take more appropriate information into account when deciding CE mode and transmission BWs for certain UE, e.g., UE’s preference on CE mode and max PDSCH/PUSCH. UE could indicate eNB the requested CE mode and max PDSCH/PUSCH BW according to its buffer status, radio conditions or other implementation situations, which could help UE to operate in a power optimized mode that will improve the battery life but also mitigates thermal issues. However, how the network response UE’s preference indication is left to network implementation.

CE modes include normal coverage mode and CE mode A. UE preferred max PDSCH/PUSCH BW should be within the scope of PDSCH/PUSCH bandwidths that defined by RAN1 for BL and non-BL UE respectively. It’s up to RAN2 on how to design the required signaling, i.e., define a new RRC message or extend the existing UE Assistance Information message. 
Proposal 1: Rel-14 non-BL UEs can send its preference on not to use CE mode or to be configured with CE mode and maximum operational bandwidth for both DL and UL for connected mode operation.
Proposal 2: Rel-14 BL/CE UEs supporting larger bandwidth feature can send its preference on the maximum operational bandwidth for both DL and UL for connected mode when operating in CE.

Proposal 3: RRC signaling is used by FeMTC UE to send its preferred configuration described in proposal 1 and 2 (i.e., CE mode and maximum operational bandwidth), such as, UE Assistance Information or a new UL RRC message.
3 Conclusion
In this contribution, for FeMTC UEs supporting larger PDSCH/PUSCH bandwidth, switch between different CE modes and transmission bandwidth for optimization of UE power consumption is discussed, which may also help the eNB to decide the CE mode and transmission BW for specific UE. The proposals are as following:
Proposal 1: Rel-14 non-BL UEs supporting CE feature can send its preference on not to use CE mode or to be configured with CE mode for connected mode operation.

Proposal 2: Rel-14 BL/CE UEs supporting larger bandwidth feature can send its preference on the maximum operational bandwidth for both DL and UL for connected mode when operating in CE.

Proposal 3: RRC signaling is used by FeMTC UE to send its preferred configuration described in proposal 1 and 2 (i.e., CE mode and maximum operational bandwidth), such as, UE Assistance Information or a new UL RRC message.
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