3GPP TSG RAN WG2 Meeting #94    
                            R2-163940
Nanjing, China, 23 - 27 May 2016

Agenda Item:
9.4.3.1
Source: 
Sony
Title:
RRC states for LTE-NR tight integration
Document for:
Discussion 
1. Introduction 
At the 3GPP TSG RAN #71 meeting, the Study Item description on “New Radio Access Technology” was approved [1]. RAN aims at addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 [2].

The TR listed up the following KPIs, where RAN aims at improving.

7.12
UE energy efficiency

UE energy efficiency means the capability of a UE to sustain much better mobile broadband data rate while minimizing the UE modem energy consumption.
Qualitative KPI
The TR clause 8 defines a requirement;
· The RAN architecture shall support tight interworking between the new RAT and LTE.

As required in [1], the tight interworking shall be built on LTE dual connectivity based architecture for both collocated and non-collocated deployments In the Initial phase of New RAT development the tight integration approach would likely be the prodominant.

This document provides the Sony view on LTE and NR RRC state modelling taking into account the above mentioned requirements.
2. Background
As presented [3], LTE system has two RRC states; RRC_IDLE and RRC_CONNECTED. 

In Idle mode the UE is mainly:
· Monitoring broadcast channel

· Performing paging reception according to DRX configuration

· Idle mode measurements

· Cell reselection (autonomously)

In Connected mode the UE is mainly;

· Data can be sent and received continuously

· The mobility is controlled by the network

· Measurements are continuously done and reported

· Short DRX cycle means that the UE is mainly active

The LTE RRC state model has a number of problems, amongst others the UE battery consumption in RRC Connected mode due to e.g. continuous measurements and channel monitoring, as well as signalling overhead and delay performing RRC connection procedures to transition between Idle mode and Connected mode, in order to transit or receive data, irrespective of the amount of data.
These problems would need to be discussed both when defining new RRC states for NR, but also potentially for LTE. 5G timeframe. (E.g. some further enhancements to the state machine in relation the Suspend/Resume).  
3. Discussion

In the situation of LTE-NR tight integration, for example considering a dual connection to LTE and NR, there will be different use cases which put different requirements on a number of parameters such as, Latency, Data throughput and Reliability, as well as Mobility and UE power consumption.
These different examples of requirements would put different requirements on the state machines firstly when defining the New RAT, but also the existing LTE RRC state machine, might need some enhancements, in order for an efficient tight integration solution.

Proposal 1: We propose to not only discuss the state machine for the New RAT, but also to discuss enhancements to and NR interactions with the LTE state machine.
Proposal 2: Discuss requirements for new RRC states in NR.

Proposal 3: Discuss requirements for enhancements to and interactions with the LTE RRC state machine.
4. Conclusion
In this contribution we provided our view on the RRC state machine evolvement for both NR and LTE 
Proposal 1: We propose to not only discuss the state machine for the New RAT, but also to discuss enhancements to and NR interactions with the LTE state machine.
Proposal 2: Discuss requirements for new RRC states in NR.

Proposal 3: Discuss requirements for enhancements to and interactions with the LTE RRC state machine when operating in tight integration.
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