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1	Introduction
NR WID [1] targets to complete specifications towards December 2017 for NR non-standalone (NSA) operation and June 2018 for NR standalone (SA) operation. The NR non-standalone operation also focuses on supporting eMBB services by December 2017. During RAN#77, some aspects in the NR system design and operation had been prioritized for RAN1/RAN4 and RAN2 in order to successfully complete NR NSA specifications on schedule as shown in [2] and [3].   Some aspects of system design and operation are deferred after December 2017. This paper discusses the remaining works in NR to be done in Rel-15.  
2.		Discussion of Remaining Work in Rel-15
The remaining NR work in Rel-15 is to complete the objective of NR work item [1], which is to specify the NR functionalities for enhanced mobile broadband (eMBB) and ultra-reliable low-latency-communication (URLLC). NR functionalities supporting eMBB services has been the target with forward compatible to allow smooth introduction of additional technologies and support new use cases.  Some elements of NR functionalities to support URLLC services, such as frame structucture and UE processing time for UL transmission and HARQ operations, had been taken into account in the NR system design. The acceleration of NR system design is to complete the functional specifications for non-standalone (NSA) operation by December 2017 to allow early deployment of NR. The remaining NR functionalities for NR standalone (SA) operation and complete the functions to support URLLC would be the focus of the remaining NR works in Rel-15.   

During NR work prioritization discussion in RAN#77, several functions had been deprioritized in order to complete the NR functionalities for NSA operations.  Some deprioritized functions were outlined not to be supported in Rel-15.  The other deprioritized functions were decided in RAN#77 to be further discussed to support in Rel-15 in RAN#78.

2.1  Remaining Rel-15 Work in RAN1
The NR functionalities in supporting URLLC service with the strigent reliability and latency requirements had been incorporated in part or taken into consideration in NR system design.  Current design of NR functionalities could meet most of URLLC latency requirements.  The completion of mini-slot based DM RS design, scheduling and HARQ operation with mini-slot length other than 2, 4, and 7 symbols would support the URLLC operation in different environments.  The details and optimization of resource utilization of grant free operation would need to be further discussed in Rel-15.  The channel coding scheme for URLLC data transport needs to be studied and finalized in Rel-15.  Further study of false alarm and BLER performance of the DL/UL control channels to meet URLLC reliability requirements are needed.  Additional studies of RS and RRM/RLM for URLLC are needed to meet both latency and reliability requirements.    


The list of functionalities that are considered to be essential to support the NSA and SA operations for RAN1 are captured [2].  The essential functionalities for NSA operation had been completed by December 2017.  The remaining functionalities aiming to complete beyond December 2017 would be discussed at RAN#78 case-by-case basis.  Items to be completed beyond December 2017 and still to be considered in Rel-15 in [2] are as follows,

Duplexing air-interface support
· FDD half duplexing
· Interference measurement related to dynamic TDD

Initial access and mobility 
MIMO
· RS design for mini-slot with mini-slot other than 7, 4 and 2 OFDM symbols 
· Multiple TRP/panel/beam transmission/reception at gNB for PDSCH/PUSCH
· RLF connected to beam management

Channel coding and Modulation 
Power control
· Power control for NR-NR DC

Scheduling/HARQ aspects
· Mini-slot based scheduling and HARQ with mini-slot length other than 7, 4 and 2 OFDM symbols
· Multi-beam/panel/TRP PDCCH 

NR-LTE Coexistence
· Completion of standalone NR has priority until June 2018

NR CA/DC
· NR-NR DC

The deprioritized functionalities in RAN#77 are all essential functionalities for SA operations to support eMBB and URLLC services in Rel-15 except the general function and power control for NR-NR DC.   Thus, we propose to support all deprioritized NR functionalities in RAN1 except NR-NR DC. 

2.2 Remaining Rel-15 Works in RAN2
The essential functionalities for NSA operation for RAN2 part had been completed by December 2017.  The remaining functionalities are essential for SA operations and listed below:
Mobility
· Enhancements for handover, e.g. to meet 0ms handover interruption time

System information
· Content of RMSI and other SI
· Remained issues for on-demand SI
· Indexed SI

Inactive state
· UE behaviors in inactive state
· Related procedures
· Small data transfer for UL/DL

Access Control
· Details of unified access control

Idle/inactive mode procedures
· Selection/reselection
· Paging

Duplication function
· MAC duplication mechanism in DC/CA
· Related L2 behaviors
· Duplication considering new features (e.g. SUL, BWP)

DRX enhancements
· DRX mechanism for NR-NR DC
· Multiple DRX

RACH
· RACH procedure due to diversity services
· RACH enhancements due to BWP, SUL

Scheduling and HARQ
· HARQ modeling and operation due to new features such as multiple active BWP, etc.
· Enhancements of SPS/GF

Beam management
· Beam management enhancement in NR-NR DC

Latency reduction in UP
· Satisfy specific service requirements in UP
· CP latency reduction enhancement

SDAP
· Header format
· Reflective mapping function
· QoS related issues in special scenarios, e.g. DC, handover

The deprioritized functionalities in RAN#77 are all essential functionalities for SA operations in Rel-15 except the general function for NR-NR DC, which is not essential to introduce in the phase of NR SA operations.   Thus, we propose to support all deprioritized NR functionalities in RAN2 except NR-NR DC. 

2.3 Remaining Rel-15 Works in RAN3
The essential functionalities for NSA operation for RAN3 part had been completed by December 2017.  The remaining functionalities for SA operations aiming to complete beyond December 2017 would be discussed at RAN#78 case by case.   

2.4 Remaining Rel-15 Works in RAN4
The current design of NR functionalities to support URLLC had been discussed in RAN1, and most of URLLC latency requirement were completed, e.g. the mini-slot based DM RS, scheduling and HARQ with mini-slot length other than 2, 4, and 7 symbols would be supported in URLLC operation in different scenarios.  Further RAN1 will continue the work on reliability within Rel-15 timeframe.  From RAN4’s perspective, the corresponding RF and RRM requirements to support URLLC should be completed in Rel-15, e.g. BS/UE RF requirements.  RRM/RLM requirements for URLLC are needed to meet both latency and reliability requirements. 

The list of functionalities that are considered to be essential to support the NSA and SAoperations for RAN4 are captured [2]. RAN1 had completed the essential functionalities for NSA operation by December 2017, however from RAN4’s perspective, although the structure of NSA specification had been completed, RAN4 still has tremendous TBDs work in NSA specification left.   RAN4 should proriotize the left over works in furure meeting in Rel-15.
  
The remaining functionalities aiming to complete beyond December 2017 would be discussed at RAN#78 case-by-case basis.  We list the following items to be completed beyond Decomber 2017 and still to be considered in Rel-15:
NSA remaining issue
· Completion of remaining issues for NSA
URLLC related work
· BS/UE RF requirements
· RRM/RLM requirements
Duplexing air-interface support
· Interference measurement related to dynamic TDD

LTE-NR DC
· There is no NR L1/L2 impact after Dec 2017
· Completion of standalone NR has priority until June 2018

NR CA/DC
· NR-NR CA support related with SUL, if any
UL resource allocations
· Relaxed resource allocations including non-contigous allcoation for PUSCH
RRM/RLM
· CSI-RS based RRM/RLM
· RRM requirements for RRC_IDLE state in stand-alone operation
· RRM requirements for RRC_INACTIVE state in stand-alone operation

The remaining functionalities deprioritized in RAN#77 are all essential functionalities for SA operations in Rel-15 except the general function for NR-NR DC.   Thus, we propose to support all deprioritized NR functionalities in RAN2 except NR-NR DC. 

3	Conclusion
In this contribution, we provide CATT view on the remaining NR works in Rel-15. We propose to complete the NR functionalities for standalone operation, completion of functionalities to meet URLLC reliability and latency requirements, and all remaining functionalities deprioritized but remained in Rel-15 decided in RAN#77 except all works related to NR-NR DC. 
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