3GPP TSG RAN WG1 Meeting #96	R1-1901501
Athens, Greece, February 25 – March 1, 2019

Agenda Item:	6.2.2
Source:	Huawei, HiSilicon
Title:	Revision of additional enhancements for NB-IoT work plan
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The Rel-16 additional enhancements for NB-IoT WI was approved at RAN#80 [1], and revised at RAN#81 [2] and at RAN#82 [3] with core part completion in December 2019 (RAN#86), and RAN4 performance part completion in June 2020 (RAN#88).
This contribution presents the rapporteur’s RAN work plan 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. This document is an update of the work plan provided at RAN1#94 in [4] and at RAN1#94b in [5], which takes into account the WID revision in RAN#82 and covers also RAN4 work. 
WID Objective
It is the Work Item objective to specify the following improvements for NB-IoT FDD [3]: 
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.

Network management tool enhancement:
· SON support for reporting of [RAN2, RAN3]
· Cell Global Identity and strongest measured cell(s) (ANR)
· Random access performance
· Radio link failure (RLF), if needed

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] 

Mobility enhancement:
· Specify power efficient NB-IoT mechanism which would assist idle mode inter-RAT cell selection for NB-IoT to and from LTE, LTE-MTC and GERAN [RAN2]

[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]

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 Inter-UE QoS for data over NAS (resource prioritisation between different NB-IoT UEs)
· 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

[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Work plan
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.

RAN2#103bis (2 TU)
· Initial discussions on MT Early Data transmission (MT-EDT). 
· Initial discussions on UE-Group wake-up signal (WUS). 
· Initial discussions on UL transmission in preconfigured resources in idle and/or connected mode. 
· Initial discussions on scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast
· Initial discussions on SON support for ANR, Random access performance and RLF report. 
· Initial discussions on support of MSG3 quality reporting for non-anchor access.
· Initial discussions on signaling 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 discussions on power efficient NB-IoT mechanism which would assist idle mode inter-RAT cell selection for NB-IoT to and from LTE, LTE-MTC and GERAN.

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. 
· 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 and/or RAN4 can be sent.

RAN2#104 (2 TU)
· Initial discussions on MT Early Data transmission (MT-EDT), agree on use cases and identify solutions.
· Initial discussions on UE-Group wake-up signal (WUS), agree on use cases and identify solutions for UE grouping.
· Initial discussions on UL transmission in preconfigured resources in idle and/or connected mode, agree on use cases and identify solutions.
· Initial discussions on scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast, agree on use cases and identify solutions.
· Initial discussions on SON support for ANR, Random access performance and RLF report, agree on use cases and identify solutions.
· Initial discussions on support of MSG3 quality reporting for non-anchor access, identify impact on RAN2.
· Initial discussions on signaling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted, identify impact on RAN2.
· Initial discussions on power efficient NB-IoT mechanism which would assist idle mode inter-RAT cell selection for NB-IoT to and from LTE, LTE-MTC and GERAN, agree on use cases and identify solutions.
· Handle any potential RAN1 LS.

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. 
· Continue discussion on coexistence of NB-IoT with NR. 

RAN2#105 (2 TU)
· Continue discussions on MT Early Data transmission (MT-EDT), discuss pros/cons of different solutions and down-select. Liaise with other working groups to request information if needed.
· Continue discussions on UE-Group wake-up signal (WUS), discuss pros/cons of UE-grouping options and down-select. Liaise with other working groups to request information if needed.
· Continue discussions on UL transmission in preconfigured resources in idle and/or connected mode, discuss pros/cons of different solutions and down-select. Liaise with other working groups to request information if needed.
· Continue discussions on scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast, discuss pros/cons of different solutions and down-select. Liaise with other working groups to request information if needed.
· Continue discussions on SON support for ANR, Random access performance and RLF report, discuss on pros/cons of different solutions and down-select. Liaise with other working groups to request information if needed.
· Progress technical details of RAN2 aspects for support of MSG3 quality reporting for non-anchor access.
· Progress technical details of RAN2 aspects on signaling 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 discussions on power efficient NB-IoT mechanism which would assist idle mode inter-RAT cell selection for NB-IoT to and from LTE, LTE-MTC and GERAN, discuss pros and cons of .different solution and down-select. 
· Discuss the SA2 Liaisons [6] [7] on connection to 5GC for NB-IoT.
· Start capturing RAN2 agreements on the different topics in a document to be used as input to the running CRs during a short e-mail discussion following the meeting.

RAN3#103 (0.5 TU)
· Initial discussions on MT Early Data transmission (MT-EDT): identify potential impacts (pending RAN2 progress).
· Initial discussions on SON support for ANR, Random access performance and RLF report: identify potential impacts (pending RAN2 progress).
· Initial discussion on connection to 5GC (pending RAN2 progress).

RAN4#90 (0.5 TU)
· Initial discussions on the R16 UE-group wake-up signal (WUS) support and identification of RRM core requirement impact.
· Initial discussions on the RRM core impact by preconfigured resources in idle/connected mode based on SC-FDMA waveform for UEs with a valid timing advance.
· Initial discussions on the RRM core impact by introducing improved multi-carrier operation in R16, which imposes NRS presence even when no paging NPDCCH is transmitted.

April 2019
RAN1#96bis (3 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. 

RAN2#105bis (2.5 TU)
· Progress the technical details of the agreed solutions of MT Early Data transmission (MT-EDT). 
· Agree on UE-grouping principles and progress on RAN2 aspects on UE-Group wake-up signal (WUS). Liaise with other groups to inform RAN2 progress and request information.
· Progress the technical details of the agreed solutions on UL transmission in preconfigured resources in idle and/or connected mode, taking into account any RAN1 inputs.
· Progress the technical details of the agreed solutions on scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast, taking into account any RAN1 inputs.
· Progress the technical details of the agreed solutions on SON support for ANR, Random access performance and RLF report.
· Agree detailed RAN2 aspects of support of MSG3 quality reporting for non-anchor access.
· Agree detailed RAN2 aspect on signaling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted.
· Progress the technical details of the agreed solutions on SON support for ANR, Random access performance and RLF report.
· Progress the technical details on power efficient NB-IoT mechanism which would assist idle mode inter-RAT cell selection for NB-IoT to and from LTE, LTE-MTC and GERAN. Liaise with other groups to inform RAN2 progress and request information as needed,
· Discussion on coexistence of NB-IoT with NR if information received from RAN1/4. 
· Discussion on connection to 5GC for NB-IoT.
· Update the document capturing the RAN2 agreements with the agreements of RAN2#105bis, during a short e-mail discussion following the meeting.

RAN3#103bis (0.5 TU)
· Continue discussions on MT Early Data transmission (MT-EDT), identify possible solutions.
· Continue discussions on SON support, identify possible solutions.
· Discuss connection to 5GC for NB-IoT, with consideration of RAN2 progress.

RAN4#90bis (0.5 TU)
· Continue discussions on the R16 UE-group wake-up signal (WUS) support and identification of RRM core requirement impact.
· Continue discussions on the RRM core impact by preconfigured resources in idle/connected mode based on SC-FDMA waveform for UEs with a valid timing advance.
· Continue discussions on the RRM core impact by introducing improved multi-carrier operation in R16, which imposes NRS presence even when no paging NPDCCH is transmitted.

May 2019
RAN1#97 (4 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. 

RAN2#106 (2.5 TU)
· Agree remaining details on MT Early Data transmission (MT-EDT). Liaise with other groups to inform RAN2 progress and request feedback as needed.
· Agree remaining details on RAN2 aspects on UE-Group wake-up signal (WUS), taking into account information from other groups if any.
· Continue work on the technical details on UL transmission in preconfigured resources in idle and/or connected mode. Liaise with other groups to inform RAN2 progress and request information as needed.
· Agree remaining details on scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast, taking into account any RAN1 inputs.
· Agree remaining details on SON support for ANR, Random access performance and RLF report. Liaise with other groups to inform RAN2 progress and request information as needed.
· Handle any information from other groups on support of MSG3 quality reporting for non-anchor access.
· Handle any information from other groups on signaling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted.
· Agree remaining details on power efficient NB-IoT mechanism which would assist idle mode inter-RAT cell selection for NB-IoT to and from LTE, LTE-MTC and GERAN. Liaise with other groups to inform RAN2 progress.
· Discussion on coexistence of NB-IoT with NR if information received from RAN1/4. 
· Progress the technical details on connection to 5GC for NB-IoT taking into account any SA2 inputs.
· Update the document capturing the RAN2 agreements with the agreements of RAN2#106, during a short e-mail discussion following the meeting.
· Start running CRs to capture RAN2 progress for the different topics and any potential RAN1 inputs in an e-mail discussion until the following meeting.

RAN3#104 (0.5 TU)
· Continue discussions on MT Early Data transmission (MT-EDT), select and agree the related solution.
· Continue discussions on SON support, select and agree the related solution. 
· Continue discussions on connection to 5GC, with consideration of RAN2 progress.

RAN4#91 (0.5 TU)
· Continue working on the R16 UE-group wake-up signal (WUS) support and identification of RRM core requirement impact.
· Continue working on the RRM core impact by preconfigured resources in idle/connected mode based on SC-FDMA waveform for UEs with a valid timing advance.
· Continue working on the RRM core impact by introducing improved multi-carrier operation in R16, which imposes NRS presence even when no paging NPDCCH is transmitted.

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.
· Agree 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.
· Finalize discussion on coexistence of NB-IoT with NR. 
· Provide L1 parameters to RAN2.

RAN2#107 (2.5 TU)
· Finalize any remaining details on MT Early Data transmission (MT-EDT). 
· Handle any information from other groups on UE-Group wake-up signal (WUS). 
· Agree on remaining RAN2 technical details on UL transmission in preconfigured resources in idle and/or connected mode take into account any RAN1 inputs.
· Agree on remaining RAN2 technical details on scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast.
· Finalize remaining details on SON support for ANR, Random access performance and RLF report. 
· Handle any information from other groups on support of MSG3 quality reporting for non-anchor access.
· Handle any information from other groups on signaling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted.
· Finalize remaining details on power efficient NB-IoT mechanism which would assist idle mode inter-RAT cell selection for NB-IoT to and from LTE, LTE-MTC and GERAN. 
· Handle any information received from other groups on coexistence of NB-IoT with NR. 
· Agree on RAN2 remaining details of connection to 5GC for NB-IoT taking into account any SA2 inputs.  Liaise with other WGs as necessary.
· Update the document capturing the RAN2 agreements with the agreements of RAN2#107, during a short e-mail discussion following the meeting.
· Update running CRs with agreements of the meeting, including RAN1 parameters if available, in an e-mail discussion following meeting.

RAN3#105 (1 TU)
· Agree solution on MT Early Data transmission (MT-EDT).
· Agree solution on SON support.
· Identify potential RAN3 impacts based on the progress of all the other topics, if any.
· Indentify the signalling for connection to 5GC for NB-IoT.

RAN4#92 (0.5 TU)
· Discuss RRM solutions to the R16 UE-group wake-up signal (WUS) support and identify RRM core requirement impact.
· Discuss solutions to the RRM core impact by preconfigured resources in idle/connected mode based on SC-FDMA waveform for UEs with a valid timing advance.
· Discuss solutions to the RRM core impact by introducing improved multi-carrier operation in R16, which imposes NRS presence even when no paging NPDCCH is transmitted.

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. 
· Finalize remaining details of scheduling multiple DL/UL transport blocks for SC-PTM and unicast if needed.
· 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. 
· Provide updated version of L1 parameters to RAN2 if needed.

RAN2#107bis (2.5 TU)
· Discuss and finalize RAN2 aspects based on RAN1 conclusion on UE-Group wake-up signal (WUS).
· Discuss and finalize RAN2 aspects based on RAN1 conclusion on UL transmission in preconfigured resources in idle and/or connected mode.
· Discuss and finalize RAN2 aspects based on RAN1 conclusion on scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast.
· Discuss and finalize RAN2 aspects based on RAN1 conclusion on support of MSG3 quality reporting for non-anchor access.
· Discuss and finalize RAN2 aspects based on RAN1 conclusion on signaling 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 and finalize RAN2 aspects based on RAN1 & RAN4 conclusion on coexistence of NB-IoT with NR. 
· Finalize remaining details of connection to 5GC for NB-IoT.
· Initiate discussion on optional/mandatory requirements and need for capability reporting for the various sub-topics.
· Update the document capturing the RAN2 agreements with the agreements of RAN2#107, during an e-mail discussion following the meeting.
· Update running CRs with agreements of the meeting, including any new RAN1 parameters list if available, in an e-mail discussion following meeting.

RAN3#105bis (1 TU)
· Endorse CRs on MT Early Data transmission (MT-EDT).
· Endorse CRs on SON support.
· Agree solutions related to all the other topics with RAN3 impacts, if any.
· Finalize the signalling for connection to 5GC for NB-IoT.

RAN4#92bis (0.5 TU)
· Continue discussions on the RRM solutions to the R16 UE-group wake-up signal (WUS) support and identify RRM core requirement impact.
· Continue discussions on the solutions to the RRM core impact by preconfigured resources in idle/connected mode based on SC-FDMA waveform for UEs with a valid timing advance.
· Continue discussions on the solutions to the RRM core impact by introducing improved multi-carrier operation in R16, which imposes NRS presence even when no paging NPDCCH is transmitted.

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.
 
RAN2#108 (2.5 TU)
· Finalize any RAN2 remaining issues.
· Discuss and finalize RAN2 aspects resulting from latest RAN1 & RAN4 agreements.
· Finalize discussion on optional/mandatory requirements and need for capability reporting.
· Update the document capturing the RAN2 agreements with the agreements of RAN2#107, during an e-mail discussion following the meeting.
· Finalize CRs with agreements of the meeting for submission to plenary. 

RAN3#106 (1 TU)
· Finalize and agree CRs on MT Early Data transmission (MT-EDT).
· Finalize and agree CRs on SON support.
· Finalize and agree CRs related to all the other topics with RAN3 impacts, if any.

RAN4#93 (0.5 TU)
· Finalize the discussions on RRM solutions to the R16 UE-group wake-up signal (WUS) support and agree on CRs for RRM core requirement impact.
· Finalize the discussions on the solutions to the RRM core impact by preconfigured resources in idle/connected mode based on SC-FDMA waveform for UEs with a valid timing advance.
· Finalize discussions on the solutions to the RRM core impact by introducing improved multi-carrier operation in R16, which imposes NRS presence even when no paging NPDCCH is transmitted.
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