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1. Introduction
This document discusses the C-plane architecture for NR, in particular clarifying the motivation if new RRC is needed, taking into consideration the NR deployment and migration scenarios and also future functionalities and services aspect. 
2. Discussion
In the previous meetings, most of the tdocs on C-plane architecture for NR assumes that there will be new RRC for NR. We think it would be a good exercise to discuss whether NR RRC is realized as LTE RRC enhancement or new RRC (made from scratch) and to clarify the motivations of new RRC for NR.

Figure 1a and 1b show an illustration of  NR RRC defined as LTE RRC enhancements  and as new RRC, respectively. 
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Figure 1a: Enhanced LTE RRC for NR






Figure 1b: New RRC for NR

The following viewpoints should be considered when designing RRC for NR:

a. NR Physical layer. 

One of the RRC’s main functionality is to configure radio resource parameter which contents depend on L1 specification of that RAT. It is the understanding that the Physical Layer design, signalling structure and parameter for NR may be different from that of LTE.
However, we think that this is not the main reason to define NR RRC from scratch, since LTE RRC already support extension mechanism that can be used to convey configuration of new L1 parameters.
b. Tight interaction between NR and LTE

The requirement “tight interaction to realize high performing inter-RAT mobility and aggregation of data flow between LTE and NR utilizing Dual Connectivity or CA” is also not a decisive factor for defining new NR RRC since the configuration for SCG in NR-NB configuration can be defined as normal extension as it was for Rel-12 SCG Configuration.
c. Deployment and migration scenario
In email discussion 93bis#23[1], most companies foresee that main scenarios that need to be supported are as follows: (1) standalone (2) NR tightly integrated in LTE (3) LTE tightly integrated in NR, with variants of U-plane flow (e.g., RAN split, CN split). 

Migration scenario may be different between operators. One operator may think that standalone operation is not needed for day 1 of NR deployment and instead “NR tightly integrated in LTE” option is foreseen in early NR deployment, but others may think that standalone operation is necessary. However, even if the standalone scenario needs to be supported from day 1, this is still not a decisive factor to support new RRC since for basic standalone operation, since basic standalone functionality for NR should be similar to that of LTE (e.g., RRC connection establishment and release, measurement configuration, radio resource configuration) which can be supported using enhanced LTE RRC. 

d. Future functionality and service 
The SID [x] indicates that NR work will have phase approached. It also indicates that scenarios of eMBB, mMTC and URLCC would be addressed as one technical framework. It is not clear yet which functionalities/services should be addressed in Phase 1 and which can be addressed later, but one thing for sure, new functions and service will surely come up in the future.
From operator’s perspective, we would like to avoid a situation where in new RRC is not needed and not specified in Phase 1, but is needed and defined in the later phase. This will create burden in investment of NR network. From this aspect, defining new RRC for NR from the beginning of NR specification release would make some sense.

On the other hand, the SID[x] indicates that NR specifications should be forward compatible. 
Ensuring a “forward compatible” RRC specification is very difficult. This is because it is difficult to correctly foresee and predict what kind of functionality and service demanded in the future. In Rel-8, we were sure that RRC was defined as such that it can support future functionality enhancements. At that time, one of the main focuses was to simplify RRC specification compare to UMTS. RAN2 was successful in creating a simple RRC protocol. But with the evolution of LTE over time and the various requirements that need to be supported in RRC, RRC becomes bigger in size and cannot be considered simple anymore. RRC features that were meant for simplifications become a restriction for a certain functionality support. For example, NB-IoT discussion concluded that separate ASN.1 file is needed because there is no automatic way to separate messages/IEs that needs to be applied to NB-IoT function from those applied for non-NB-IoT function if NB-IoT functionalities is defined according to LTE RRC extension rule. This creates a situation where there are 2 different ASN.1 files for one RRC protocol specification. 
Other alternative could be separate RRC specification for NB-IoT and non-NB-IoT. This is not a good approach either since it would means that there will be one RRC for each different service. 
Therefore, if new RRC for NR is going to be defined, we think that mechanism to support “forward compatibility” in RRC NR should be discussed and clarified. Specifically RAN2 should discuss mechanism to allow flexible usage of part of NR RRC functionality (including ASN.1 file) for different services (eMBB, mMTC, URLLC) support.

Observation 1:
Motivation to define new RRC NR from Phase1 is mainly to avoid situation where the operator has to double invest for NR network supporting different C-plane architecture approach for different service.
Proposal 1: 
If new RRC for NR is defined, RAN2 should discuss how to realize “forward compatibility” in RRC NR to maintain single RRC for NR that can support different kind of services. 

Proposal 2:
RAN2 should discuss mechanism to allow flexible usage of part of one-common NR RRC functionality (including ASN.1 file) for different services (eMBB, mMTC, URLLC) support.
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