Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG3 Meeting #112-e	R3-211916
E-meeting, 17-28 May 2021

[bookmark: _GoBack]Title: 	Work plan of Rel-17 enhancements for NB-IoT and LTE-MTC
Source: 	Huawei, Ericsson
Agenda item:	12.1
Document Type:	Information
1	Introduction
The Rel-17 additional enhancements for NB-IoT and LTE-MTC WI was approved at RAN#86 and updated at RAN#88e, with RAN1 completion due by June 2021 (RAN#91) and overall core part completion due by September 2021 (RAN#92)[1]. 
In RAN#87e, a 3-month shift on Rel-17 timeline was endorsed [2]. A TU update was requested in [3] to align with this extension. In RAN#90e, a new timeline and corresponding TU was endorsed [4][5].
This contribution presents the rapporteurs’ work plan for the WI. It does not affect or limit the scope of the approved WID or the exchange of information the working groups can undertake. Note that there may be changes in the proposed work plan due to schedule updates in the responsible working groups.
2	WID Objectives
[bookmark: _Hlk32758715][bookmark: _Hlk4723545]It is the Work Item objective to specify the following improvements for NB-IoT and LTE-MTC [1]:
· Specify 16-QAM for unicast in UL and DL, including necessary changes to DL power allocation for NPDSCH and DL TBS. This is to be specified without a new NB-IoT UE category. For DL, increase in maximum TBS of e.g. 2x the Rel-16 maximum, and soft buffer size will be specified by modifying at least existing Category NB2. For UL, the maximum TBS is not increased. [NB-IoT] [RAN1, RAN4]
· Extend the NB-IoT channel quality reporting based on the framework of Rel-14—16, to support 16-QAM in DL. [NB-IoT] [RAN2, RAN1, RAN4] 
· Support additional PDSCH scheduling delay for introduction of 14-HARQ processes in DL, for HD-FDD Cat M1 UEs. [LTE-MTC] [RAN1]
· Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF, to reduce the time taken to RRC reestablishment to another cell, without defining specific gaps. [NB-IoT] [RAN2, RAN4].
· Introduce support for NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration (e.g. maximum repetitions UL/DL, DRX configurations, etc.). [NB-IoT] [RAN2, RAN3]
· For UEs supporting PUSCH sub-PRB resource allocation, study and if found feasible, specify support power reduction for PRACH, PUCCH, and full-PRB PUSCH, with a maximum reduction of e.g. 3 dB below sub-PRB PUSCH power. [LTE-MTC] [RAN4]
· Add a Rel-17 optional UE capability to support a maximum DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A only. [LTE-MTC] [RAN1, RAN2]
· Determine soft buffer size [RAN1]
· Capability signalling without introducing a new UE category [RAN2]
· There shall be no changes to: DCI formats, TBS tables, CQI tables
· This objective begins work from RAN#90, i.e. December 2020
3	Work Plan
The Work Item objective is to specify the following improvements for NB-IoT and LTE-MTC:
January - February 2021
RAN1#104e:
· Conclude on the design of TBS table to support 16-QAM for NB-IoT, continue the discussion on scheduling and MCS table.
· Continue discussion on power allocation for NPDSCH, and agree on list of the changes to power allocation and value range.
· Continue discussion on additional PDSCH scheduling delay to support 14-HARQ processes in DL, and agree on list of solutions for down-selection.
· Discussion on maximum DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A, and agree on list of options or FFS points. 
· Liaise with other working groups on the agreements achieved if necessary.

RAN2#113:
· Agree on the high level solution of signalling for neighbour cell measurements and corresponding measurement triggering before RLF. Liaise with other working groups as necessary.
· Agree on the high level solution of support for NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration. Liaise with other working groups as necessary
· Discussion on RAN2 aspects of support of 16QAM.
· Discussion on RAN2 aspects of additional PDSCH scheduling delay to support 14-HARQ processes in DL.

April 2021
RAN1#104bis-e:
· Continue discussion on scheduling and MCS table to support 16-QAM for NB-IoT.
· Conclude on the power allocation to support 16-QAM for NB-IoT.
· Discussion on the design of channel quality report for 16QAM.
· Continue discussion on additional PDSCH scheduling delay to support 14-HARQ processes in DL
· Continue discussion on the design of maximum DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A.

RAN2#113bis:
· Progress technical details of signaling for neighbor cell measurements and corresponding measurement triggering before RLF. 
· Progress technical details of support for NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration. 
· Continue discussion on RAN2 aspects of support of 16QAM.
· Continue discussion on RAN2 aspects of additional PDSCH scheduling delay to support 14-HARQ processes in DL.
· Discussion on RAN2 aspects of DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A (e.g. L2 buffer size).

RAN4#98bis:
· Start discussion on the feasibility of power reduction for PRACH, PUCCH, and full-PRB PUSCH for UEs supporting PUSCH sub-PRB resource allocation, align simulation assumptions if necessary
· Start discussion on UE RF impact on 16QAM for NB-IoT, including MPR, EVM, etc. Align simulation assumptions.
· Start discussion on BS RF impact on 16QAM for NB-IoT
May 2021
RAN1#105e:
· Conclude on scheduling and MCS table to support 16-QAM for NB-IoT.
· Continue discussion on channel quality report to support 16QAM, and agree on list of options for channel quality reporting for 16QAM.
· Conclude on additional PDSCH scheduling delay to support 14-HARQ processes in DL
· Continue discussion on the design of maximum DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A.
· Note: The main parts of 16-QAM for NB-IoT and 14 HARQ processes for LTE-MTC are expected to be finalized in May 2021, whereas remaining work may span till October 2021.

RAN2#114:
· Agree on technical details of signaling for neighbor cell measurements and corresponding measurement triggering before RLF. 
· Agree on technical details of support for NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration. 
· Continue on technical details of RAN2 aspects of support of 16QAM, taking into account any input from RAN1.
· Continue on technical details of RAN2 aspects of additional PDSCH scheduling delay to support 14-HARQ processes in DL, taking into account any input from RAN1.
· Progress technical details of RAN2 aspects of DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A (e.g. L2 buffer size).
· Kick-off running CRs with the agreements from the meeting in an e-mail discussion following meeting.

RAN3#112:
· Discussion on potential solutions and RAN3 impacts to support for NB-IoT carrier selection, take RAN2 progress into account.
· Discussion on other RAN3 impacts of other topics, if any.
· Start baseline CRs to capture the RAN3 impacts.

RAN4#99:
· Continue discussion on the feasibility of power reduction for PRACH, PUCCH, and full-PRB PUSCH for UEs supporting PUSCH sub-PRB resource allocation
· Continue discussion on UE RF impact on 16QAM for NB-IoT.
· Continue discussion on BS RF impact on 16QAM for NB-IoT.
· Start discussing the RAN4 related aspects on how to specify the new signaling for neighbor cell measurements and corresponding measurement triggering before RLF.
August 2021
RAN1#106:
· Conclude on channel quality report to support 16QAM.
· Conclude on the design of maximum DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A.
· Discuss the soft buffer size of Cat. NB2 to support 16QAM.
· Discuss the soft buffer size of HD-FDD Cat. M1 in CE mode A to support a maximum DL TBS of 1736 bits.

RAN2#115:
· Finalize technical details of signaling for neighbor cell measurements and corresponding measurement triggering before RLF. 
· Finalize technical details of support for NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration. 
· Continue on technical details of RAN2 aspects of support of 16QAM, taking into account any input from RAN1.
· Continue on technical details of RAN2 aspects of additional PDSCH scheduling delay to support 14-HARQ processes in DL, taking into account any input from RAN1.
· Continue on technical details of RAN2 aspects of DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A (e.g. L2 buffer size).
· Update running CRs with the agreements from the meeting.

RAN3#113:
· Continue the discussion on RAN3 impacts of the NB-IoT carrier selection and other topics (if any).
· Update baseline CRs according to the discussion.

RAN4#100:
· Continue discussion on the feasibility of power reduction for PRACH, PUCCH, and full-PRB PUSCH for UEs supporting PUSCH sub-PRB resource allocation
· Align the MPR simulation results for NB-IoT UL 16QAM and agree on the MPR values
· Continue to discuss any other UE RF or BS RF issues in the support of 16QAM for NB-IoT 
· Continue the discussion on specifying the requirements for the new signaling for neighbor cell measurements before RLF

October 2021
RAN1#106bis:
· Conclude on the soft buffer size of Cat. NB2 to support 16QAM.
· Conclude on the soft buffer size of HD-FDD Cat. M1 in CE mode A to support a maximum DL TBS of 1736 bits.
· First version of RAN1 parameters list, and liaise with other working groups on the parameter list and agreements achieved if necessary.
· Discussion of remaining issues.

RAN2#115bis:
· Finalize any remaining issues of signaling for neighbor cell measurements and corresponding measurement triggering before RLF. 
· Finalize any remaining issues of support for NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration. 
· Agree on technical details of RAN2 aspects of support of 16QAM, taking into account any input from RAN1.
· Agree on technical details of RAN2 aspects of additional PDSCH scheduling delay to support 14-HARQ processes in DL, taking into account any input from RAN1.
· Agree on technical details of RAN2 aspects of DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A (e.g. L2 buffer size).
· Discussion on optional/mandatory requirements and need for capability reporting.
· Update running CRs with the agreements from the meeting, including RAN1 parameters list if available, in an e-mail discussion following meeting.

RAN3#113bis:
· Continue the discussion on RAN3 impacts of the NB-IoT carrier selection and other topics (if any).
· Update baseline CRs according to the discussion.

RAN4#100bis:
· Continue discussion on the feasibility of power reduction for PRACH, PUCCH, and full-PRB PUSCH for UEs supporting PUSCH sub-PRB resource allocation
· Continue to discuss any remaining UE RF or BS RF issues in the support of 16QAM for NB-IoT 
· Continue the discussion on specifying the requirements for the new signaling for neighbor cell measurements before RLF

November 2021
RAN1#107:
· Update of the RAN1 parameter list, and liaise with other working groups on the parameter list and agreements achieved if necessary.
· Discussion of remaining issues.

RAN2#116:
· Finalize technical details of RAN2 aspects of support of 16QAM, taking into account any input from RAN1.
· Finalize technical details of RAN2 aspects of additional PDSCH scheduling delay to support 14-HARQ processes in DL, taking into account any input from RAN1.
· Finalize technical details of RAN2 aspects of DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A (e.g. L2 buffer size).
· Continue discussion on optional/mandatory requirements and need for capability reporting.
· Update running CRs with the agreements from the meeting, including update RAN1 parameters list if available, in an e-mail discussion following meeting.

RAN3#114:
· Finalize the discussion on RAN3 impacts of the NB-IoT carrier selection and other topics (if any).
· Update baseline CRs according to the discussion.

RAN4#101:
· Discuss any remaining issues in RF and RRM core requirements
· Start discussion on the demod performance requirements for NB-IoT DL/UL 16QAM as well as 14-HARQ for LTE-MTC DL, align simulation assumptions if necessary
· Start discussion on extending the NB-IoT channel quality reporting based on the framework of Rel-14-16, to support 16-QAM in DL

February 2022
RAN2#117:
· Finalize any RAN2 remaining issues.
· Discuss and finalize RAN2 aspects resulting from latest RAN1, RAN3 & RAN4 agreements.
· Finalize discussion on optional/mandatory requirements and need for capability reporting.
· Finalize the CRs based on the agreements from the meetings for RAN plenary submission. 

RAN3#115:
· Finalize the baseline CRs, complete the work in RAN3.

RAN4#102:
· Finalize the core parts CRs
· Continue the discussion on the demod performance requirements for NB-IoT DL/UL 16QAM as well as 14-HARQ for LTE-MTC DL
· Continue the discussion on extending the NB-IoT channel quality reporting based on the framework of Rel-14-16, to support 16-QAM in DL
April 2022
RAN4#102bis:
· Continue the discussion on the demod performance requirements for NB-IoT DL/UL 16QAM as well as 14-HARQ for LTE-MTC DL
· Continue the discussion on extending the NB-IoT channel quality reporting based on the framework of Rel-14-16, to support 16-QAM in DL

May 2022
RAN4#103:
· Discuss any remaining issues in the demod performance requirements

August 2022
RAN4#104:
· Finalize the performance parts CRs, complete the work in RAN4
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