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Introduction

NR SI was approved at the last RAN plenary.  The aim is to the study NR access technology to meet a broad range of use cases including enhanced mobile broadband, massive MTC, critical MTC.   It includes both tight interworking and standalone as part of the study.   This document looks at the  NR in general and implications and work areas for RAN2
Discussion

The target of the study to a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 including

· Enhanced mobile broadband

· Massive machine-type-communications

· Ultra reliable and low latency communications 

But we may not include all the objectives in the first phase of the WI and it should be possible to have a smooth evolution to introduce other objectives in a later release.   This introduces a notion of forward compatibility.  While it is difficult to speculate and design for all future features, special attention should be paid at least to ensure forward compatibility to the currently known objectives.

From RAN2 perspective and work scope, this involves developing the radio related architecture, and radio protocol layers for the new RAT.  At a high level, two scenarios are included in the SID: tight integration with LTE and standalone.  
Tight integration with LTE is where LTE forms the anchor cell with new RAT providing supplementary resources.  LTE Rel-12 introduced Dual connectivity architecture to support aggregation of non-located eNBs.  This then forms the natural choice for such tight integration solution architecture.  In DC architecture, the MCG supports the RRC protocol layer and has overall control of the UE.  It also transports the SCG configuration to the UE.  However, this option could be re-evaluated for NR tight interworking.  LTE can provide the connectivity to CN (EPC or enhanced EPC) over a (possibly enhanced) S1 interface.  Multiple user plane options are supported and applicability should be discussed.
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Figure: Tight integration architecture
Irrespective of the choice of the user plane architecture, one can expect some control functionality in NR.   What control functions should reside in NR and LTE for tight integration and their details should be studied further.  The list below gives some potential functions that could be supported by NR RRC for tight integration (list from LTE RRC):
· NR “cell” management including e.g. change of PSCell, addition/ modification/ release of SCG cell(s) and addition/modification/release of SCG TAG(s).

· Radio configuration control including e.g. assignment/ modification of ARQ configuration, HARQ configuration, DRX configuration;

· Establishment/ modification/ release of RBs carrying user data (DRBs) through NR;
· assignment/ modification of semi-persistent scheduling (SPS) configuration information for DL and UL, 

· Measurement configuration and reporting:

The functionality and protocols to be supported over the user plane depends on the choice of the user plane architecture.  The protocol functions and layers should work jointly with the layers that might reside in LTE to provide a data transfer.  For example if 1A is used, data is sent entirely over NR protocol stack giving some autonomy to the design of NR protocol layers without considering the 4G protocol layers though NR SCG addition and deletion will need to considered.  The overall protocol stack should be able to provide (at least) the main functionalities such as security, header compression, lossless in sequence delivery.  Further, one can expect that (re)segmentation and concatenation functionality will be needed for efficient use of radio interface.  

On the other hand, if 3C was chosen, the PDCP will be the LTE PDCP.  In this case, the combination of RLC/MAC must provide a functionality that is similar to that provided by LTE today.  
MAC is quite closely connected to the physical layer.  Even if the functionality supported could be the same, one can expect differences in the way functions are implemented in NR compared to LTE.  

Additionally study on network architecture could impact the RAN architecture and functional split between the nodes.  While RAN3 leads this work, RAN2 should also consider these aspects as radio protocol design is closely related to what network architectures are feasible and vice versa.   
Summary and proposal

The document examined the NR SI objectives related to RAN2.   For tight integration:

Proposal #1: A DC based architecture is proposed for tight integration with LTE being the anchor.  Details of the DC architectural choices are FFS
Proposal #2: Some control function resides in NR in the form of NR RRC related functionality.  Transport of NR RRC signalling is FFS.  What functions are supported by NR RRC is FFS

Proposal #3: User plane should support the following functionality (if not supported already on LTE side as part of DC): security, header compression, lossless in sequence delivery, (re)segmentation and concatenation functionality.  Details of these functions and other functionality that is to be supported is FFS.
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