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1 Introduction

3GPP RAN is facing a challenging task for specifying the 5G system in Rel-15 with the additional constraint of an accelerated specification schedule for the non-standalone deployment of NR. While the final submission of the 5G system will be based on Rel-16 specifications, Rel-15 should also be an attractive release for 5G not only based on eMBB services, but should also provide sufficient support for vertical markets. Rel-15 should allow the concept submission to ITU to meet all the five IMT-2020 test environments. This will require careful planning of the split of features specified in the NR Rel-15 WI and those studied during Rel-15, leading to technical reports allowing the self-evaluation of these features at the end of Rel-15 and their specification in Rel-16 for the final submission to ITU.
2 Scope of Rel-15 specification work for NR
The work on eMBB for NR should target meeting the 5G objectives of 3GPP [1], which encompass the eMBB IMT-2020 requirements, while providing forward compatibility to future services and systems that 3GPP may develop after Rel-15. It is important that NR also provides support for vertical services from its very first release. Support for URLLC in the Rel-14 study [2] has progressed well and can target specification in Rel-15 even though it may start with an independent study to complete the aspects of reliability. While it is recognized that the study on non-orthogonal multiplex access has not gone far enough, it would be important to continue studying No-Ma in Rel-15 for possible specification in Rel-16.

Following the conclusion of the Rel-14 SI on NR, the following components are expected to be specified in Rel-15:
· Support for eMBB: support up to 52.6 GHz with spectrally confined OFDM-based waveform, slot-based scheduling, scalable numerologies, mixed numerologies, channel coding for eMBB, physical channels and signals, MIMO, initial access and mobility, etc. Forward compatible support of multiplexing eMBB and URLLC services needs to be specified in the basic PHY layer design.

· Support for URLLC: short latency is specified by Dec 2017, then reliability is specified by June 2018 following a study item continuing the reliability study started in the Rel-14 NR SI. Support of grant-free and grant-based uplink should be done by Dec 2017, as well as the support of short slots with 60 kHz subcarrier spacing with normal and extended CP, and mini-slot based transmissions.
· Flexible duplex: PHY layer and protocols are common to flexible duplex of paired spectrum and unpaired spectrum (i.e. dynamic TDD), as concluded by RAN1. This impact should be specified in Rel-15 along with the cross-link mitigation techniques, as this is basic system design. RF requirements would ideally also be specified in Rel-15 for targeted scenarios (e.g. SRS in DL bands).
· 5G bands: support for non-standalone NR by dual connectivity with LTE should be specified by Dec 2017, while support for standalone NR operation should be specified by June 2018, along with other non-standalone options 4/5/7. LTE/NR coexistence scenarios, including dynamic UL spectrum sharing, should be specified in Rel-15, including spectrum and RF aspects with flexible pairing of DL and UL frequencies. Rel-15 should support intra-band carrier aggregation and dual connectivity within NR.
· UL data transmission in INACTIVE state

· Mobility in CONNECTED state: including support of DL/UL measurements and NR DC 
· Architecture split: 
· Higher layer: A single split option to be specified. RAN3 recommends split below PDCP, but final selection of split will be done in next RAN3 meeting. 
· Lower layer: Study is not completed in RAN3. Further study is needed to determine feasibility. HW prefers to start this study after Rel-15 when NR is mature and to reduce the risk for completion of the NR WI
3 Phasing of the work

Phasing of the work may be planned as shown below.

· Targets until Dec 2017
· Full L1/L2 impact of EN-DC and standalone NR for eMBB, and the short latency part of URLLC
· Waveform (spectrally confined with f-OFDM)
· Scaled numerologies (incl. mixed with FDM)
· Support for extended CP at 60 kHz spacing
· Slot-based frame structure, mini-slot
· Channel coding for eMBB
· Physical channels and RS design, incl. PBCH
· HARQ/scheduling (grant-free UL, 2-step DCI)
· NR CA & DC, and & LTE/NR DC
· Initial Access
· RRM / Beam Management
· Basic MIMO (type I and type II CSI)
· Interference mitigation for handling cross-link interference (e.g. with SRS in SDL/DL band
· Forward compatibility (reserved resources)
· LTE-NR coexistence with UL sharing
· Initial 5G bands, band combinations for LTE/NR DC, band packages for LTE/NR coexistence, and RAN4 RF, RRM and demodulation requirements for above features and support of NSA
· General part of RF including Spectrum utilization, Bandwidth and etc 

· Base station radio Tx and Rx  requirement, incl. conductive/OTA and EMC tests
· UE radio Tx and Rx requirements

· RRM core requirement where the support of idle mode and mobility on NR carrier will be de-prioritized
· Performance requirements
· Radio Access Network architecture, Xx interface protocol specifications, to enable EN-DC via EPC.
· Targets until June 2018
· Additional L1/L2 impact for NR URLLC (reliability) as outcome of a Rel-15 SI
· Additional L1/L2 features
· Multi TRP & CoMP
· Advanced MIMO
· Full support for standalone NR
· Idle and inactive states

· UL data transmission in inactive state

· DL-based mobility in idle, inactive and connected states
· UL-based mobility in connected state
· NR DC 

· Full support of eNB connected to 5G-Core

· LTE/NR coexistence with DL sharing
· Continue working on 5G bands, band combinations for LTE/NR DC, band packages for LTE/NR coexistence, and RAN4 RF, RRM and demodulation requirements for both NSA and SA corresponding to the above features
· Base station radio Tx and Rx  requirement, incl. conductive/OTA and EMC tests
· UE radio Tx and Rx requirements

· RRM core requirement covering both NSA and SA
· Performance requirements

· Radio Access Network architecture, interface protocols, functions and procedures for functional split between central and distributed units, covering:

· Normative stage-2/3 specification of higher layer split.

· Radio Access Network architecture, NG-RAN interfaces (Xn, NG) interface protocol specifications to enable:
· NR standalone access

· DC and EN-DC in NG-RAN i.e. gNB-gNB, gNB-eNBs, etc..
· Support for network slicing;

· NR parts of inter-RAT mobility involving NR;

4 Summary
This document highlighted the goals in Rel-15 for NR to support eMBB services up to 52.6 GHz as well as URLLC services meeting the URLLC requirements, and the goal to continue the study on non-orthogonal multiple access schemes in Rel-15 targeting specification in Rel-16. This document also highlighted more detailed aspects on specific features that we believe are important for the success of the first release of NR, including LTE/NR coexistence with sharing of uplink spectrum, and native support for flexible duplex. Views on the specification work plan were also provided.
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