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1   Introduction
This paper discusses the RRC procedures and functionality for NR including identifying which are common to NSA and SA, and which are specific to NSA (NR as secondary node) or SA.  
2   Discussion 
As defined in section 4.4 within TS36.331, the list of functions of RRC protocol can be summarized as below: 
-
Broadcast of system information
-
Including NAS common information;

-
Information applicable for UEs in RRC_IDLE, e.g. cell (re-)selection parameters, neighbouring cell information and information (also) applicable for UEs in RRC_CONNECTED, e.g. common channel configuration information.

-
Including ETWS notification, CMAS notification (not applicable for NB-IoT);
-
RRC connection control
-
Paging;

-
Establishment/ modification/ suspension / resumption / release of RRC connection

-
Initial security activation

-
For RNs, configuration of AS integrity protection for DRBs
-
RRC connection mobility including e.g. intra-frequency and inter-frequency handover, associated security handling

-
Establishment/ modification/ release of RBs carrying user data (DRBs)
-
Radio configuration control including e.g. assignment/ modification of ARQ/HARQ/DRX configurations
-
For RNs, RN-specific radio configuration control for the radio interface between RN and E-UTRAN;

-
In case of CA, cell management including e.g. change of PCell

-
In case of DC, cell management including e.g. change of PSCell

-
QoS control including assignment/ modification of semi-persistent scheduling (SPS) configuration 

-
Recovery from radio link failure;

-
In case of LWA, RCLWI and LWIP, WLAN mobility set management

-
Inter-RAT mobility 

-
Measurement configuration and reporting
-
Establishment/ modification/ release of measurements

-
Setup and release of measurement gaps;

-
Measurement reporting;

-
Other functions including e.g. transfer of dedicated NAS information and non-3GPP dedicated information, transfer of UE radio access capability information, support for E-UTRAN sharing (multiple PLMN identities);

-
Generic protocol error handling;

-
Support of self-configuration and self-optimisation
-
Support of measurement logging and reporting for network performance optimisation
As the RRC protocol of NR functions should be the similar as LTE, the necessary RRC procedures for NR can include the following categories as defined for LTE as a baseline for RAN2 discussion. The measurement logging and reporting for network performance optimisation is not considered in the list as it is not in the scope of NR WI. 
· Broadcast of system information

· RRC connection control
· Inter-RAT mobility
· Measurement configuration and reporting
· Other functions
· Generic protocol error handling;

· Support of self-configuration and self-optimisation
Proposal 1: The categorization of the RRC protocol functions in LTE can be used as the baseline for NR RRC as follows: 

· Broadcast of system information

· RRC connection control
· Inter-RAT mobility
· Measurement configuration and reporting
· Other functions
· Generic protocol error handling;

· Support of self-configuration and self-optimisation
For SA (standalone) case, the following needs to be considered in the design of RRC procedures and functions according to the discussion in NR SI and the scope of NR WI:

· From Rel-15 perspective, the RN related RRC connection control functions are not needed. 
· From Rel-15 perspective, the LWA related RRC connection control functions are not needed.
· Paging needs to support both RAN and CN initiated triggering
· New RRC procedures needs to be defined for the transition between RRC-INNACTIVE and other RRC states 
· QoS control within NR needs to handle the mapping of RB and QoS Flow

· Slicing related configuration and handling;
 From NSA (Non-standalone) perspective, the following needs to be considered following the agreement made by RAN2 on LTE-NR tight interworking:

· RRC procedures to allow Secondary Node (SN) initiated SCell addition/removal/change
· RRC procedures to allow Secondary Node (SN) initiated SN release

· RRC procedures to allow Secondary Node (SN) initiated PSCell change
Based on the discussion, the necessary Rel-15 RRC functions can be listed in table 1 as below: 
Table 1: Common/specific RRC functions and procedures for NSA/SA (difference from LTE is highlighted)
	
	NSA NR
	SA NR

	Specific Procedures
	-
RRC connection control:
-
in case of LTE NR-DC, including :

- Direct SRB handling;

- SCG split bearer handling;

	-
Broadcast of system information:
-
Including NAS common information;
-
Information applicable for UEs in RRC_IDLE/ RRC_CONNECTED

-
Including PWS notification
-
RRC connection control

-
Paging(including RAN/CN initiated paging);
-
Initial security activation

-
Establishment/ Deactivation/ Reactivation of RRC connection 

-
RRC connection mobility

-
In case of NR-NR DC, cell management including e.g. master node related handling, e.g. bearer type management, SCG management, etc.

-
Recovery from radio link failure;

-
QoS control including QoS flow based management;
-    Slicing related configuration and handling
-
Inter-RAT mobility 

-
Other functions including e.g. transfer of dedicated NAS information and non-3GPP dedicated information, transfer of UE radio access capability information
-
  Support of self-configuration and self-optimisation (e.g. ANR)

	Common Procedures
	-
Broadcast of system information:

-
Including SFN broadcasting;
-
RRC connection control
- In case of Intra/Inter RAT DC, IE level for cell management including 
- change of PSCell, addition/ modification/ release of SCG cell(s) and addition/modification/release of SCG TAG(s).
- DC bearer handling, e.g. SCG bearer, SRB;
- Security handling for SRB/DRB;
-
Radio configuration control including e.g. assignment/modification of ARQ/HARQ/DRX
-

In case of CA, cell management including e.g. change of PCell, addition/ modification/ release of SCell(s) and addition/modification/release of STAG(s);

-
Measurement configuration and reporting

-
Establishment/ modification/ release of measurements

-
Setup and release of measurement gaps;

-
Measurement reporting;

-
Generic protocol error handling;




Proposal 2: It is proposed to discuss the common/specific RRC functions and procedures for NSA/SA based on Table 1.  
3   Conclusion
Proposal 1: The categorization of the RRC protocol functions can be used as the baseline for NR RRC as follows: 

· Broadcast of system information

· RRC connection control
· Inter-RAT mobility
· Measurement configuration and reporting
· Other functions
· Generic protocol error handling;

· Support of self-configuration and self-optimisation
Proposal 2: It is proposed to discuss the common/specific RRC functions and procedures for NSA/SA based on Table 1.
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