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Introduction
The Rel-16 WI on “Additional MTC enhancements for LTE” [1] has been revised with the following objectives.

	Objective of Core part WI
The objective is to specify the following set of improvements for machine-type communications for BL/CE UEs.
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, RAN4]
· 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]

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

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.

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

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.

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]

Coexistence with NR:
· Study aspects of LTE-MTC coexistence with NR [RAN4, RAN1, RAN2]
· For LTE-MTC in-band operation co-existence with NR, RAN4 will investigate the following:
· 15 kHz, 30 kHz, and 60 kHz numerologies for NR FR1 bands, with higher priority given first to 15 kHz and then to 30 kHz
· Study feasible LTE-MTC placement allocation without RF backward compatibility impact and compatible with Rel-13 LTE-MTC and Rel-15 NR, to operate simultaneously within various NR channel bandwidths
· Channel raster, PRB and subcarrier grid alignment between LTE-MTC and NR
· Synchronization issue between LTE-MTC and NR, including timing advance
· Frequency band support in LTE-MTC and NR
· Testability applicability
· Compatibility for Rel-15 NR and Rel-13/14/15 LTE-MTC
· The case of NR configured with 15 kHz SS block SCS and the case of 30 kHz SS block SCS as specified in 38.101-1 are included in the study.
Note: After RAN1 concludes the objective on R16 LTE-MTC coexistence aspects, evaluate coexistence between R15 NR and R16 LTE-MTC.

Connection to 5GC:
· Specify support for the following features [RAN2, RAN3]
· Support of extended DRX in CM-IDLE
· Support of extended DRX in CM-CONNECTED with RRC_INACTIVE (support of sleep cycles up to the NAS and SMS retransmission timers)
· Support of EDT for Data over NAS and UP solution (see Note)
· Support of restriction of use of Enhanced Coverage
· Delivery of Expected UE Behaviour information to the RAN
· Additional information in SIB to indicate supported CIoT features; indication of CIoT features supported by the UE in RRC

Note: Based on the outcome of RAN2/SA2 liaison exchanges, UP solution to be supported for connection to 5G-CN may be later updated.

Objective of Performance part WI
Specify necessary performance requirements, measurement accuracy requirements and test cases related to the above-mentioned enhancements and core requirements.



The RAN2/3/4 core work and the RAN4 performance work have been extended by one meeting cycle. This contribution presents the WI rapporteur’s updated view of the work plan for the WI.
August 2018
RAN1:
· Initial discussions/agreements
October 2018
RAN1:
· Further discussions/agreements
· If needed, discuss and agree evaluation assumptions
RAN2:
· Initial discussions/agreements
November 2018
RAN1:
· Further discussions/agreements
RAN2:
· Further discussions/agreements
February 2019
RAN1:
· Further discussions/agreements
RAN2:
· Further discussions/agreements
RAN3:
· Initial discussions/agreements
RAN4 core part:
· Initial discussions/agreements
April 2019
RAN1:
· Further discussions/agreements
RAN2:
· Further discussions/agreements
RAN3:
· Further discussions/agreements
RAN4 core part:
· Further discussions/agreements
May 2019
RAN1:
· Further discussions/agreements
RAN2:
· Further discussions/agreements
RAN3:
· Further discussions/agreements
RAN4 core part:
· Further discussions/agreements
August 2019
RAN1:
· Further discussions/agreements
RAN2:
· Further discussions/agreements
RAN3:
· Further discussions/agreements
RAN4 core part:
· Further discussions/agreements
October 2019
RAN1:
· Further discussions/agreements
· Provide initial input to 36.300, 36.306 and 36.331 to RAN2
· Provide initial input to Rel-16 UE feature list
RAN2:
· Further discussions/agreements
RAN3:
· Further discussions/agreements
RAN4 core part:
· Further discussions/agreements
November 2019
RAN1:
· Resolve remaining issues
· Provide final input to 36.300, 36.306 and 36.331 to RAN2
· Provide final input to Rel-16 UE feature list
· Produce editor CRs
RAN2:
· Resolve remaining issues
RAN3:
· Resolve remaining issues
RAN4 core part:
· Agree requirements
RAN4 performance part:
· Initial discussions/agreements
February 2020
RAN2:
· Rel-16 ASN.1 review
· Agree final CRs
RAN3:
· Agree final CRs
RAN4 core part:
· Agree final CRs
· Agree final TR on coexistence for LTE-MTC with NR
RAN4 performance part:
· Further discussions/agreements
March 2020
RAN:
· Approve CRs for core part
· Approve TR on coexistence for LTE-MTC with NR
April 2020
RAN4 performance part:
· Further discussions/agreements
May 2020
RAN4 performance part:
· [bookmark: _In-sequence_SDU_delivery]Further discussions/agreements
August 2020
RAN4 performance part:
· Agree final CRs
September 2020
RAN:
· Approve CRs for performance part
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