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Introduction
The objective of the Rel-16 WI on “Additional MTC enhancements for LTE” [1][2] is to specify a set of improvements for machine-type communications for BL/CE UEs (i.e. BL UEs and UEs in CE). In this contribution, we go through each objective and identify the potential RAN4 work and provide a time plan.
Discussion
In this section we discuss the expected RAN4 work with regard to the different WI objectives listed in [1].
Improved DL transmission efficiency and/or UE power consumption
· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]
· Specify quality report in MSG3 at least for EDT [RAN1, RAN2]
· Specify aperiodic quality report in connected mode using same quality definition as in Msg3 [RAN1, RAN2, RAN4]
· Specify MPDCCH performance improvement by using CRS at least for connected mode [RAN1, RAN2, RAN4]
· Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]

The above objective requires following RAN4 work: 
· RRM requirements needed to estimate the repetition levels needed for quality report in MSG3 in RRC_CONNECTED mode.
· RRM work needed for MPDCCH performance improvement using CRS. This may affect the RLM procedure and RAN4 needs to evaluate the potential RLM improvement. 
· RAN4 needs to study, and if needed, specify RRM requirements for release 16 group WUS based on the physical layer design. 

Improved UL transmission efficiency and/or UE power consumption
· Specify support for transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance [RAN1, RAN2, RAN4]
· Both shared resources and dedicated resources can be discussed
· Note: This is limited to orthogonal (multi) access schemes

The above objective requires RAN4 work which includes the following:
· Transmission using preconfigured uplink resources may require corresponding RRM requirements. 

Scheduling enhancement
· Specify scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast [RAN1, RAN2]
· Enhancement of SPS can be discussed.

The above objective requires following RAN4 work: 
· No RRM work expected. 

Mobility enhancement
· Consider improving the DL RSRP and, if needed, RSRQ measurement accuracy, through use of RSS [RAN1, RAN4, RAN2]
· Specify relaxation of RRM measurements for serving cell for UEs using WUS for at least low mobility UEs [RAN4, RAN2]

The above objective requires RAN4 work which includes the following:
· RRM work is needed to study and specify RSS based RRM requirements.
· RRM work is needed to specify requirements for serving cell RRM measurement relaxation.

Extreme coverage for non-BL UEs
· Specify CE mode A and B improvements for non-BL UEs from among the following list [RAN1, RAN2, RAN4]
· Enhancements to idle mode mobility
· UE demodulation performance requirements for 2 RX antennas and full duplex FDD
· Dual layer DL reception
· Feedback based on CSI-RS
· ETWS/CMAS in connected mode

The above objective requires RAN4 work which includes the following:
RAN4 shall follow the RAN2 outcome on enhancements to IDLE mode mobility work and define RRM requirements if needed. 

Stand-alone deployment
· Enable the use of LTE control channel region for DL transmission (MPDCCH/PDSCH) to BL/CE UEs [RAN1, RAN2, RAN4]
· This deployment mode should support legacy operation for legacy BL/CE UEs.

The above objective requires RAN4 work which includes the following:
· RAN4 shall follow the RAN1 outcome and if needed, define corresponding requirements.  

Coexistence with NR:
· Study NR and LTE specifications to identify possible issues related to coexistence of LTE-MTC with NR [RAN4, RAN1, RAN2]
The above objective requires RAN4 work which includes the following:
· This objective requires at least UE and BS RF work, and RRM is FFS. 

Time plan
In this section we present the WI rapporteur’s view of the time plan for the WI.

February 2019
RAN4 core part:
· Initial discussions/agreements
· Discussions on transmissions using PUR based on incoming LS in April 2019 [3]
· RSS based measurements based on incoming LS in [4]
· Initial RRM discussions on other objectives based on progress in other working groups
· Discuss simulation assumptions

May 2019
RAN4 core part:
· Agree simulation assumptions

August 2019
RAN4 core part:
· Align simulation results

October 2019
RAN4 core part:
· Agree requirements

November 2019
RAN4 core part:
· Agree final CRs

December 2020
RAN:
· Approve CRs for core part

Summary
In this contribution, we have presented the WI rapporteur’s view of the expected RAN4 work and time plan for the Rel-16 WI on “Additional MTC enhancements for LTE”.
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