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1   Introduction
The guidelines for both control plane and user plane protocols are captured in TR 38.804 [1], one of which is listed as:

· LTE layer 2 and RRC functions are taken as a baseline for NR.

With respect to the RRC functions, in the related section, there is an editor’ note as following:

Editor’s note: intended to capture both tight interworking and standalone aspects.
In RAN#73 meeting, based on [2] it was confirmed that:

1. It is affirmed that there is strong industry interest in completing the NSA version of the NR specifications on the basis of architecture Option 3/3a by TBD (between Dec 2017 and March 2018)

2. It is also affirmed that there is a strong industry interest in completing the Standalone (SA) option 2 and option 4/4a/5/7/7a by the agreed deadline of June 2018

Therefore both evolved LTE and NR should be completed in the phase 1. In this contribution, we analyse the necessary RRC functions for both NR and evolved LTE based on LTE RRC design, and propose to capture the RRC function list for both evolved LTE and NR. 

2   Discussion 
The main services and functions of LTE RRC sublayer are specified in [3] as following:
-
Broadcast of System Information related to the non-access stratum (NAS);

-
Broadcast of System Information related to the access stratum (AS);

-
Paging;

-
Establishment, maintenance and release of an RRC connection between the UE and E-UTRAN including:

-
Allocation of temporary identifiers between UE and E-UTRAN;

-
Configuration of signalling radio bearer(s) for RRC connection:

-
Low priority SRB and high priority SRB;
-
For NB-IoT, a new UE dedicated SRB is supported before AS security is activated and only one UE dedicated SRB is supported after AS security is activated;
-
For a NB-IoT UE that supports User Plane CIoT EPS optimizations [20]:
-
Suspension/resuming of the RRC connection;
-
One DRB is supported by default and up to two DRBs are supported optionally;
-
Security functions including key management;

-
Establishment, configuration, maintenance and release of point to point Radio Bearers;

-
Mobility functions including:

-
UE measurement reporting and control of the reporting for inter-cell and inter-RAT mobility;

-
Handover;

-
UE cell selection and reselection and control of cell selection and reselection;

-
Context transfer at handover.

-
Notification and counting for MBMS services;

-
Establishment, configuration, maintenance and release of Radio Bearers for MBMS services;

-
QoS management functions;

-
UE measurement reporting and control of the reporting;

-
NAS direct message transfer to/from NAS from/to UE.

As discussed in [4], the NR RRC should support multiple numerologies, on-demand SI and the L1/L2 parameter configuration different from LTE. Based on this assumption, the SI and L1/L2 related RRC function for NR will be different from that for evolved LTE. In addition, considering both evolved LTE and NR should connected to NG-Core, the RRC function should be extended to support the NG-Core new features and the new functions for evolved LTE RRC and NR RRC, include support of network slicing, new security framework, new mobility framework and QoS framework. With respect to new mobility framework, considering the L1/L2 difference between evolved LTE and NR, it is also possible that the detailed design could be different. 
In addition, according to [5], following RRC functions related features have been postponed until after March 2017:

-
For NB-IoT, a new UE dedicated SRB is supported before AS security is activated and only one UE dedicated SRB is supported after AS security is activated;
-
For a NB-IoT UE that supports User Plane CIoT EPS optimizations [20]:
-
Suspension/resuming of the RRC connection;
-
One DRB is supported by default and up to two DRBs are supported optionally;
-
Establishment, configuration, maintenance and release of point to point Radio Bearers;

-
Notification and counting for MBMS services;

-
Establishment, configuration, maintenance and release of Radio Bearers for MBMS services;
Based on the analysis above,  the RRC functions for LTE, evolved LTE and NR are all listed in Table 1.

Table 1: Evolved LTE and NR RRC functions
	RRC functions
	evolved LTE RRC functions
	NR RRC functions
	Remark

	Broadcast of SI related to NAS
	( 
	(
	The details for NR depend on the on-demand SI design 

	Broadcast of SI related to AS
	(
	(
	The details for NR depend on the on-demand SI design

	Paging
	(
	(
	

	Establishment/ modification/ release of RRC connection 
	(
	(
	L1/L2 configuration is different between LTE and NR;

	Low priority SRB and high priority SBR
	(
	(
	

	UE dedicated SRB for NB-IoT
	(
	(
	Low priority

	UP CIoT EPC optimizations for NB-IoT
	(
	(
	Low priority

	Security functions including key management
	(
	(
	May be different from LTE because of new security framework

	Establishment, configuration, maintenance and release of point to point Radio Bearers
	(
	(
	Low priority

	Mobility functions
	(
	(
	The details depend on third state discussion and high frequency discussion, etc.

	Notification and counting for MBMS services
	(
	(
	Low priority

	Establishment, configuration, maintenance and release of Radio Bearers for MBMS services
	(
	(
	Low priority

	In case of DC, cell management
	(
	(
	both intra RAT/inter RAT DC should be considered

	QoS management functions
	(
	(
	May be different from LTE because of new QoS framework

	UE measurement reporting and control of the reporting
	(
	(
	The details depend on RAN2 mobility discussion and RAN1 reference signalling design

	NAS direct message transfer to/from NAS from/to UE
	(
	(
	

	Supporting of network slicing
	(
	(
	It is new RRC function


Based on the Table above, it could be noted that some RRC functions are common for LTE, evolved LTE and NR. The core network related functions should be enhanced both for evolved LTE and NR, and the   L1/L2 configuration management functions should be enhanced for NR since the L1/L2 design of NR is different from that of LTE and evolved LTE.
Proposal: RAN2 should capture the required functions in TR for both evolved LTE RRC and NR RRC.
3   Conclusion
In this contribution, we discuss the necessary RRC functions for LTE and NR for the phase 1 and propose:
Proposal: RAN2 should capture the required functions listed in the table 1in TR for both evolved LTE RRC and NR RRC.
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5   TP for TR 38.804

START OF SECOND CHANGES

5.5
RRC

Editor’s note: intended to capture both tight interworking and standalone aspects.
5.5.1
Functions
The main services and functions of the RRC sublayer for evolved LTE and NR are listed in Table 5.5.1-1. 
Table 5.5.1-1 Functions of evolved LTE RRC and NR RRC
	RRC functions
	evolved LTE RRC functions
	NR RRC functions
	Remark

	Broadcast of SI related to NAS
	( 
	(
	The details for NR depend on the on-demand SI design 

	Broadcast of SI related to AS
	(
	(
	The details for NR depend on the on-demand SI design

	Paging
	(
	(
	

	Establishment/ modification/ release of RRC connection 
	(
	(
	L1/L2 configuration is different between LTE and NR;

	Low priority SRB and high priority SBR
	(
	(
	

	UE dedicated SRB for NB-IoT
	(
	(
	Low priority

	UP CIoT EPC optimizations for NB-IoT
	(
	(
	Low priority

	Security functions including key management
	(
	(
	May be different from LTE because of new security framework

	Establishment, configuration, maintenance and release of point to point Radio Bearers
	(
	(
	Low priority

	Mobility functions
	(
	(
	The details depend on third state discussion and high frequency discussion, etc.

	Notification and counting for MBMS services
	(
	(
	Low priority

	Establishment, configuration, maintenance and release of Radio Bearers for MBMS services
	(
	(
	Low priority

	In case of DC, cell management
	(
	(
	both intra RAT/inter RAT DC should be considered

	QoS management functions
	(
	(
	May be different from LTE because of new QoS framework

	UE measurement reporting and control of the reporting
	(
	(
	The details depend on RAN2 mobility discussion and RAN1 reference signalling design

	NAS direct message transfer to/from NAS from/to UE
	(
	(
	

	Supporting of network slicing
	(
	(
	New RRC function
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