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1	Introduction
According to the NR WID [1], RAN WGs 1 and 4 are working on NR specification towards Dec. 2017 for NR non-standalone (NSA) operation and June 2018 for NR standalone (SA) operation. For the successful completion of NR NSA/SA specifications on schedule, an update of the work plan is necessary to focus only on the functionalities that are essential for NSA and SA specifications. In this contribution, we provide the updated work plan of RAN WGs 1 and 4.
2.		Discussion
The list of functionalities that are considered to be essential to support the NSA and SAoperations are provided in this section for RAN WGs 1 and 4. Items not on the list below that are deemed essential by RAN1 for Dec. 2017 release should be completed by Dec. 2017.

2.1	RAN1
Duplexing air-interface support
· Aiming December 2017 completion:
· Dynamic TDD scheduling/HARQ framework
· Semi-static TDD
· FDD full duplexing

· Aiming completion beyond December 2017, exact completion target (June/2018 or other) to be re-discussed at RAN#78 on a case-by-case basis:
· FDD half duplexing
· Interference measurement related to dynamic TDD

Initial access and mobility 
· Aiming December 2017 completion:
· SS/PBCH block based cell/beam detection
· Random access channel design
· Contention based RACH procedure based on single Msg.1
· Contention free RACH procedure based on single Msg.1
· RRM/RLM measurement
· Remaining minimum system information (RMSI) delivery
· Broadcast other system information (OSI) delivery
· Paging design

MIMO
· Aiming December 2017 completion:
· RE mapping
· CW mapping
· Codebook based transmission for UL
· PRB bundling
· Rate matching
· Framework for CSI acquisition including DL reciprocity and
· CSI measurement
· CSI reporting
· CQI/MCS table
· Framework for beam management
· Beam measurement
· Beam recovery
· Beam reporting
· Beam indication
· CSI-RS for both CSI acquisition and beam management
· DM-RS incl. high-speed scenarios and limited support of mini-slot (7, 4, and 2 OFDM symbols)
· PT-RS
· SRS
· TRS (single-port) incl. high-speed scenarios
· QCL
· Non-codebook based transmission for UL

· Aiming completion beyond December 2017, exact completion target (June/2018 or other) to be re-discussed at RAN#78 on a case-by-case basis:
· RS design for mini-slot beyond what is covered in Dec. ’17 
· Multiple TRP/panel/beam transmission/reception at gNB for PDSCH/PUSCH
· RLF connected to beam management

Channel coding and Modulation 
· Aiming December 2017 completion:
· Channel coding accroding to RAN1 decisions
· Modulation accroding to RAN1 decisions

Power control
· Aiming December 2017 completion:
· NR power control framework
· LTE-NR power sharing according to existing RAN1 agreements at RAN1#90
· Power control for NR-NR CA
· Power control for SUL

· Aiming completion beyond December 2017, exact completion target (June/2018 or other) to be re-discussed at RAN#78 on a case-by-case basis:
· Power control for NR-NR DC

Scheduling/HARQ aspects
· Aiming December 2017 completion:
· Basic DL/UL control channels
· PDCCH
· Long/Short PUCCH
· Contiguous PRB allocation for PUCCH with and without hopping
· HARQ
· SR
· Aperiodic/periodic CSI feedback reporting
· UCI on PUSCH
· Slot-based scheduling for FDD/TDD/dynamic TDD
· Slot-based HARQ for FDD/TDD/dynamic TDD
· CBG-based re-transmission
· UL grant-free for slot-based and mini-slot based
· Semi-static and dynamic resource reservation
· Control/data within CC/BWP with same numerology
· Numerology is the same between DL and UL at least without SUL
· [bookmark: _GoBack]BWP according to RAN1 agreement
· NR-NR CA with the same and different numerologies
· Same numerology within the same PUCCH group, including both DL and UL
· Strive for support of preemption indication at least for downlink 
· Mini-slot (7, 4, and 2 OFDM symbols) based scheduling and HARQ

· Aiming completion beyond December 2017, exact completion target (June/2018 or other) to be re-discussed at RAN#78 on a case-by-case basis:
· Mini-slot based scheduling beyond what is covered in Dec. ’17
· Multi-beam/panel/TRP PDCCH 
· Transmit diversity for PUCCH (Rel-16)
· Simultaneous transmission of PUSCH and PUCCH (not in Rel-15) 

NR-LTE Coexistence
· Aiming December 2017 completion:
· DL NR-LTE coexistence based on 15kHz numerology for control/data
· UL NR-LTE coexistence, i.e., UL sharing from network perspective
· Single UL Tx accoding to RAN1 decisions
· Solution to harmonic issue
· Supplementary UL

· Aiming completion beyond December 2017, exact completion target (June/2018 or other) to be re-discussed at RAN#78 on a case-by-case basis: 
· Single UL Tx with further optimization, etc. To be updated after uplink sharing discussion

NR CA/DC
· Aiming December 2017 completion:
· Basic NR-NR CA support

· Aiming completion beyond December 2017, exact completion target (June/2018 or other) to be re-discussed at RAN#78 on a case-by-case basis: 
· NR-NR DC

2.4	RAN4
Note: Importance for RAN4 to focus on basic functionality of likely commercial choices. Specific examples for RF and RRM core parts follow:
Duplexing air-interface support
· Aiming December 2017 completion:
· Focus on only FDD and synchronized TDD (no requirements for unsynchoniezed cases)

· Aiming June 2018 completion:
· Interference measurement related to dynamic TDD

LTE-NR DC
· Aiming December 2017 completion:
· Focus on LTE-NR DC for 2UL without NR-LTE coxistence and supplementary UL
· LTE - NR (sub6) DC
· Note that analysis for 2UL can cover that for single UL Tx for RF part (FFS: RRM and demodulation parts)
· LTE - NR (above 24) DC

· Aiming June 2018 completion
· UL sharing from UE perspective

NR CA/DC

· Aiming December 2017 completion:
· NR-NR CA for 1UL support (intra-band contiguous, non-contiguous and inter band band)
· LTE-NR DC with NR-NR CA for 1UL

· Aiming June 2018 completion:
· NR-NR CA support related with UL sharing and supplementary UL if any

Suplementary UL
· Aiming December 2017 completion:
· Supplemental UL
· UL NR-LTE coexistence from network perspective

UL resource allocations
· Aiming December 2017 completion:
· Specify the requirements for DFTS OFDM and CP-OFDM for PUSCH
 
· Aiming June 2018 completion:
· Relaxed resource allocations including non-contigous allcoation for PUSCH

RRM/RLM
· Aiming December 2017 completion:
· SS Block based RRM/RLMGap pattern design should be forwared compabible to CSI-RS based measurement

· Aiming June 2018 completion:
· CSI-RS based RRM/RLM

3	Conclusion
In this contribution, we provided the updated work plan of RAN WGs 1 and 4. We suggest RAN WGs 1 and 4 focus on the list of functionalities provided in Section 2 to achieve successful completion of NSA and SA specifiations. 
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