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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The Rel-16 additional enhancements for NB-IoT WI was approved at RAN#80, with core part completion due by December 2019 (RAN#86), and the RAN4 performance part by June 2020 (RAN#88) [1].
This contribution presents the rapporteur’s RAN1 workplan for the WI. It does not affect or limit the scope of the approved WID nor the exchanges of information the working groups can undertake. The rapporteur intends to provide workplans for RAN2,3,4 when work starts in such groups. 
WID Objective
It is RAN1’s objective to specify the following improvements for NB-IoT FDD [1]: 

Improved DL transmission efficiency and/or UE power consumption:
· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]
· [bookmark: _Hlk515907437]Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]

[bookmark: _Hlk515906322]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.

Improved multi-carrier operation:
· Specify support of Msg3 quality reporting for non-anchor access [RAN1, RAN2]
· Specify signalling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted [RAN1, RAN2, RAN4] 

[bookmark: _Hlk516692042]Coexistence with NR
· [bookmark: _Hlk516784255]Study NR and LTE specifications to identify possible issues related to coexistence of NB-IoT with NR [RAN4, RAN1, RAN2]
RAN1 Workplan
August 2018, RAN1#94 (2 TU)
· Initial discussion on UE-group wake-up signal (WUS). 
· Initial discussion on transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance. 
· Initial discussion on scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast.
· Initial discussion on Msg3 quality reporting for non-anchor access, and on signalling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted.
· Initial discussion on coexistence of NB-IoT with NR.
· If inputs are sufficient, an LS sending/requesting information to/from RAN2 can be sent.

October 2018, RAN1#94bis (2.5 TU)
· Agree initial framework design of UE-group WUS and evaluation assumptions. 
· Prioritize UL transmission configuration, discuss solutions and agree on the evaluation methodology for UL transmission in preconfigured resources.
· Prioritize solutions  (w/wo DCI) for scheduling multiple DL/UL transport blocks for SC-PTM and unicast, and agree on evaluation methodology.
· Discuss initial design for Msg3 quality reporting for non-anchor access, and for signalling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted.
· Discuss coexistence of NB-IoT with NR.

November 2018, RAN1#95 (2.5 TU)
· Down-select solutions of UE-group WUS, and refine evaluation assumptions.
· Down-select solutions for further evaluation, and refine evaluation assumptions.
· Down-select solutions for scheduling multiple DL/UL transport blocks for SC-PTM and unicast, and refine evaluation assumptions.
· Continue work on Msg3 quality reporting and signaling to indicate the presence of NRS for non-anchor access. If inputs are sufficient, an LS sending/requesting information to/from RAN4 can be sent.
· Agree if there is any impact on RAN1 specification for coexistence of NB-IoT with NR.
· If inputs are sufficient, an LS sending/requesting information to/from RAN2 can be sent.

February 2019, RAN1#96 (3 TU)
· Discuss solutions and evaluation for UE-group WUS.
· Discuss solutions for all selected UL transmission configurations.
· Discuss solutions and evaluation for scheduling multiple DL/UL transport blocks for SC-PTM and unicast.
· Continue work on Msg3 quality reporting and signaling to indicate the presence of NRS for non-anchor access. 
· Finalize coexistence study of NB-IoT with NR. An LS informing RAN4,2 of the progress  can be sent. 

April 2019, RAN1#96bis (3.5 TU)
· Discuss solutions and evaluation for UE-group WUS.
· Continue work on solutions to support transmission in preconfigured resources.
· Agree detailed solutions on scheduling multiple DL/UL transport blocks for SC-PTM and unicast. 
· Continue work on Msg3 quality reporting and signaling to indicate the presence of NRS for non-anchor access.
· Continue discussion on coexistence of NB-IoT with NR if needed. 

May 2019, RAN1#97 (3.5 TU)
· Continue work on UE-group WUS.
· Continue work on solutions to support transmission in preconfigured resources.
· Agree remaining details of scheduling multiple DL/UL transport blocks for SC-PTM and unicast.
· Continue work on Msg3 quality reporting and signaling to indicate the presence of NRS for non-anchor access.
· Continue discussion on coexistence of NB-IoT with NR if needed. 

August 2019, RAN1#98 (4 TU)
· Agree detailed solution for UE-group wake-up signal (WUS).
· Agree detailed solutions to support transmission in preconfigured resources.
· Finalize remaining details of scheduling multiple DL/UL transport blocks for SC-PTM and unicast. An LS informing RAN2 of the progress can be sent. 
· Agree detailed solution of Msg3 quality reporting for non-anchor access.
· Agree detailed signalling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted.
· Continue discussion on coexistence of NB-IoT with NR if needed. 
· Provide first version of L1 parameters to RAN2.

October 2019 RAN1#98bis (4 TU)
· Agree remaining details of the design of UE-group wake-up signal (WUS).
· Agree remaining details of support for transmission in preconfigured resources.
· Agree remaining details of Msg3 quality reporting for non-anchor access.
· Agree remaining details of signalling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted. 
· Continue discussion on scheduling multiple DL/UL transport blocks for SC-PTM and unicast if needed.
· Continue discussion on coexistence of NB-IoT with NR if needed. 
· Provide updated version of L1 parameters to RAN2.

November 2019 RAN1#99 (4 TU)
· Finalize remaining details of the design of UE-group wake-up signal (WUS).
· Finalize remaining details of support for transmission in preconfigured resources.
· Finalize remaining details of Msg3 quality reporting for non-anchor access.
· Finalize remaining details of signalling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted.
· Continue discussion on scheduling multiple DL/UL transport blocks for SC-PTM and unicast if needed.
· Continue discussion on coexistence of NB-IoT with NR if needed. 
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