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Introduction
At the RAN plenary #75 meeting, the new WID “New WID on New Radio Access Technology” [1] has been approved. In order to improve its progress, we try to identify RRC procedures and functionality, including identifying which are common to for NSA and SA, and which are specific to NAS or SA.
It is worth noting that the NSA refers to option 3/3a/3x and 7/7a/7x only.
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2.1 RRC functions
[bookmark: OLE_LINK4][bookmark: OLE_LINK3]In TR38.804 V100 [2], the main services and functions of the NR-RRC sub-layer are listed as following
	-	Broadcast of System Information related to AS and NAS;
-	Paging initiated by CN or RAN;
-	Establishment, maintenance and release of an RRC connection between the UE and NR RAN including:
-	Addition, modification and release of carrier aggregation;
-	Addition, modification and release of Dual Connectivity in NR or between LTE and NR [FFS: or between NR and WLAN];
-	Security functions including key management;
-	Establishment, configuration, maintenance and release of signalling radio bearers and data radio bearers;
-	Mobility functions including:
-	Handover;
-	UE cell selection and reselection and control of cell selection and reselection;
-	Context transfer at handover.
-	QoS management functions;
-	UE measurement reporting and control of the reporting;
-	NAS message transfer to/from NAS from/to UE.



· Broadcast of System Information related to AS and NAS
In TR38.804 [2], it is said that for DC between LTE and NR where MCG comprises LTE cell(s) and SCG comprises NR cell(s), the gNB as the secondary node is not required to broadcast system information other than for radio frame timing and SFN. In this case, the UE acquires, at least, radio frame timing and SFN of SCG from the NR-PSS/SSS and PBCH of NR PSCell. For the other system information (for initial configuration) is provided for the UE by dedicated RRC signalling via LTE eNB as the master node.
Considering system information can be divided into two parts, i.e., Minimum SI and other SI, and Minimum SI is further divided into MIB and remaining minimal SI (similar as SIB1 in LTE), the MIB should be common for both NAS and SA, and the remaining minimal SI and other SI should be SA specific.
Observation1: The MIB is Common-RRC function. The remaining minimal SI (similar as SIB1 in LTE) and other SI is SA only-RRC function

· Paging initiated by CN or RAN
In TR38.804 [2], it is said that the UE in RRC_IDLE and RRC_INACTIVE states may use Discontinuous Reception (DRX) in order to reduce power consumption. While in RRC_IDLE the UE monitors CN-initiated paging, in RRC_INACTIVE the UE is reachable via RAN-initiated paging and CN-initiated paging. RAN and CN paging occasions overlap and same paging mechanism is used.
Considering the paging can always been carried on LTE/eLTE branch in case the LTE/eLTE is the master node in NSA and the RRC_INACTIVE is not expected in the NR branch in the NSA operation, the both the CN initiated paging and RAN initiated paging should be considered as SA only RRC function.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Observation2: Both the CN-initiated paging and RAN-initiated paging should be considered as SA only RRC function.

· Establishment, and release of an RRC connection between the UE and RAN
In NSA operation, the “SCG addition”/”SCG release” similar procedure, which is imitated by the MeNB and carried by LTE RRC message, will be used to establish the NR RRC connection between UE and NR gNB, instead of the RRC establishment/release procedure. However, even the RRC establishment/release procedure is not required in NSA operation, considering we still have two separate RRC entity in LTE and NR, the RRC establishment/release function is still required on the NR side.
Observation3: Even the RRC establishment/release procedure is not required in NSA operation, the RRC establishment/release function is still required on the NR side in the NSA operation. And the function “Establishment, and release of an RRC connection” in NR RRC should be considered as common for both SA and NSA.

· Addition, modification and release of carrier aggregation;
In TR38.804 [2], it is said that “Addition/Release of SCell within the secondary node triggered by the secondary node”, so the “Addition, modification and release of carrier aggregation” should be considered as common for both SA and NSA;
Observation4: The function “Addition, modification and release of carrier aggregation” in NR RRC should be considered as common for both SA and NSA.

· Addition, modification and release of Dual Connectivity in NR or between LTE and NR [FFS: or between NR and WLAN];
For the “Addition, modification and release of Dual Connectivity in NR”, since the SgNB in LTE/NR tight interworking is not expected to add another cascade NR SgNB, the “Addition, modification and release of Dual Connectivity in NR” should be considered as SA only.
For the Addition, modification and release of Dual Connectivity between LTE and NR, according different scenario, this function can be divided into two part:
· Addition, modification and release of Dual Connectivity between LTE and NR, in case NR gNB is the master node
· Addition, modification and release of Dual Connectivity between LTE and NR, in case the LTE/eLTE eNB is the master node.
Since the NSA operation discussed in this paper is limited to option 3/3a/3x and option 7/7a/7x, the former one should be considered as SA only. For the second one, since the function is for NSA scenario specifically, it should be considered as NSA only.
Observation5: The function “Addition, modification and release of Dual Connectivity in NR, or between LTE and NR where NR is the master node” in NR RRC should be considered as SA only.  And the function “Addition, modification and release of Dual Connectivity between LTE and NR, where LTE/eLTE eNB is the master node” should be considered as NSA only.

· Security functions including key management
In TR38.804 [2], it is said that for DC between LTE and NR where the master RAT is LTE, S-KeNB is derived from KeNB of the master node. So, even the security command procedure is not required in NSA operation, the security function is still required in NSA.
Observation6: “Security functions including key management” is common for NSA and SA.

· Establishment, configuration, maintenance and release of signalling radio bearers and data radio bearers;
In TR38.804 [2], it is said that In NR, the data radio bearer (DRB) defines the packet treatment on the radio interface (Uu).  A DRB serves packets with the same packet forwarding treatment. Separate DRBs may be established for QoS flows requiring different packet forwarding treatment. 
In NSA scenario, Common-RRC can use RRC connect reconfiguration procedure to change DRC to support e.g., SCG addition and release. 
Observation7: Establishment, configuration, maintenance and release of signaling radio bearers and data radio bearers is common for NSA and SA.

· Mobility functions
· Handover
In TR38.804 [2], it is said that intra-secondary node mobility should be managed by the secondary node itself. PSCell change and SCell addition/release are regarded as the part of the intra-secondary node mobility. At least in some cases, the master node needs to be informed of the occurrence of the intra-secondary node mobility. The master node is involved and takes the final decision before the secondary node change occurs in some cases. So common-RRC should support intra RAT handover (e.g., SgNB addition) in NSA deployment. So, Intra-RAN mobility is Common-RRC function and inter-RAN mobility is SA only-RRC function
· UE cell selection and reselection and control of cell selection and reselection
Because cell (re) selection is only existed in Master node in NSA case, so this function is SA only-RRC function.
·  Context transfer at handover
In NSA case, context transfer at handover is existed from MN to NN.
Observation8: Handover and Context transfer at handover is Common-RRC function but UE cell selection and reselection and related operation is SA-only RRC function.

· QoS management functions
In TR38.804 [2], it is said that for the User Plane of E-UTRA with NextGen Core, the LTE UP should be used as baseline and some enhancements (e.g. new QoS related UP operation) will be introduced to support the NextGen Core. In particular, the new user plane AS protocol layer above PDCP, accommodating all the functions introduced in AS for the new QoS framework, will also be applicable for E-UTRA with NextGen Core. So, for the option 3/3a/3x, in which case the EPC is used, the QoS management functions defined in LTE will be used; otherwise, for the option 7/7a/7x, the new QoS management function required required.
Observation9: For the option 3/3a/3x, in which case the EPC is used, the QoS management functions defined in LTE will be used; otherwise, for the option 7/7a/7x, the new QoS management function will be required.

· UE measurement reporting and control of the reporting
In TR38.804 [2], it is said that if the measurement is configured to the UE in preparation for the Secondary Node Addition procedure described in sub-clause 10.3, the master node should configure the measurement to the UE. In case of the intra-secondary node mobility described in sub-clause 10.3, the secondary node should configure the measurement to the UE in coordination with the master node, if required. For the secondary node change procedure described in sub-clause 10.3, the RRM measurement configuration is maintained by the secondary node which also processes measurement reporting.
Observation10: UE measurement reporting and control of the reporting is Common-RRC function.

· NAS message transfer to/from NAS from/to UE
In NSA scenario where the S1/NG-C is terminated at LTE eNB/eLTE eNB, the NAS message will be carried on the SRB of MeNB, and the function “NAS message transfer to/from NAS from/to UE” is not required on NR side.
Observation11: NAS message transfer to/from NAS from/to UE is SA only.

Besides the RRC function listed in the section 5.5.1 in TR38.804 [2], we add other two RRC functions (i.e., access control and QoS control), then based on the above observation, we provide follow Table 1(Common: RRC functions are common to NSA and SA, NSA: RRC functions are specific to NSA, SA: RRC functions are specific to SA).
Table 1: RRC Functions
	RRC Procedures
	Common
	NSA(3/3a/3x,7/7a/7x)
	SA Only
	Remark

	MIB in minimal SI
	X
	
	
	Only NR cell timing information should be broadcasted in MIB.

	Remaining minimal SI (similar as SIB1 in LTE) and other SI
	
	
	X
	

	Paging initiated by CN or RAN
	
	
	X
	RAN-initiated paging and RRC_INACTIVE state are used for SA only.

	Establishment/ release of an RRC connection
	X
	
	
	Even the RRC establishment/release procedure is not required in NSA operation, the RRC establishment/release function is still required on the NR side in the NSA operation

	Re-establishment of RRC connection
	
	
	X
	SCG addition/release can be used in NSA operation instead of Re-establishment of RRC connection in NR.

	Addition, modification and release of carrier aggregation;
	X
	
	
	

	Addition, modification and release of Dual Connectivity in NR or between LTE and NR (where NR is the master) 

	
	
	X
	

	Addition, modification and release of Dual Connectivity between LTE and NR, where LTE/eLTE is the master
	
	X
	
	

	Security functions including key management
	X
	
	
	Even the security mode command procedure defined in NR RRC is not required in NSA, the security function, at least part of the security function, is still required. 

	Establishment, configuration, maintenance and release of signaling radio bearers and data radio bearers
	X
	
	
	

	Handover
	X
	
	
	In NSA case, Intra-RAT handover

	UE cell selection and reselection and control of cell selection and reselection
	
	
	X
	It is only existed in current cell.

	Context transfer at handover
	X
	
	
	In NSA case, it can be transferred from MN to SN.

	QoS management functions
	X 

	
	
	For the option 3/3a/3x, the QoS framework and related signaling defined in LTE will be used. For the option 7/7a/7x, the newly defined QoS framework will be used instead.

	UE measurement reporting and control of the reporting
	X
	
	
	

	NAS message transfer to/from NAS from/to UE
	
	
	X
	

	Access Control 
	
	
	X
	The NR system should support overload and access control functionality such as RACH backoff, RRC Connection Reject, RRC Connection Release and UE based access barring mechanisms.




Proposal 1: The following RRC function in NR RRC should be considered as common for NSA/SA or NSA only, and the work on the following RRC functions in NR should be high prioritized:
NSA/SA common function
· MIB in minimal SI
· Establishment/ release of an RRC connection
· Addition, modification and release of carrier aggregation;
· Security functions including key management
· Establishment, configuration, maintenance and release of signaling radio bearers and data radio bearers
· Handover
· Context transfer at handover
· QoS management functions
· UE measurement reporting and control of the reporting
NSA only function
· Addition, modification and release of Dual Connectivity between LTE and NR, where LTE/eLTE is the master

Proposal 2: The following RRC function in NR should be considered as SA only and the work on the following function can be postponed:
SA only function
· Remaining minimal SI (similar as SIB1 in LTE) and other SI
· Paging initiated by CN or RAN
· Re-establishment of RRC connection
· Addition, modification and release of Dual Connectivity in NR or between LTE and NR (where NR is the master) 
· UE cell selection and reselection and control of cell selection and reselection
· NAS message transfer to/from NAS from/to UE
· Access Control

2.2 RRC procedures
Referred to TS36.331 [3] and TR38.804 [2], we list all the main RRC procedures in the Table 2 below and give a initial thought on the requirement on the RRC procedure in NSA and SA operation.
Table 2: RRC procedures
	RRC Procedures
	Common
	NSA(3/3a/3x,7/7a/7x)
	SA Only
	Remark

	MIB
	X
	
	
	MIB in Min SI should be supported by Common-RRC.

	System information for remaining minimal SI and other SI
	
	
	X
	

	Paging
	
	
	X
	RAN paging area and RRC_INACIVE mode should be supported by NR-RRC.

	RRC connection establishment
	
	
	X
	

	RRC connection re-establishment
	
	
	X
	

	RRC connection release
	
	
	X
	

	RRC connection reconfiguration
	X
	
	
	Intra-NR DC related function can be postponed.

	SCG failure information
	
	
	X
	The SCG failure information defined in NR RRC is mainly used for the intra-NR multiple connectivity and LTE/NR tight interworking when NR is the master.

	Security mode command
	
	
	X
	Security mode command maybe node required in the NSA operation.

	Inter-RAT mobility related procedure (e.g.
Handover to E-UTRA
Mobility from E-UTRA)
	
	
	X
	

	Measurement report
	X
	
	
	

	UECapabilityEnquiry
UECapabilityInformation
	X (FFS)

	
	
	Even the intial UE capability can be received from master node, it is FFS whether the NR SgNB can initiate the UE capability enquire procedure to receive more capability (e.g. Maybe only part of band combination is reported at the very beginning).

	Counter check
	X
	
	
	

	RRC_INACTIVE stage related signaling
	
	
	X
	Signaling related to RRC_INACTIVE, may include the signaling for state transition, RAN based paging area update, etc

	InDeviceCoexIndication
	
	
	X
	The IDC indication can be report in LTE MeNB



According to above Table 2, majority RRC procedures are common to NSA and SA case, none RRC procedure is specific to NSA only, and several RRC procedures are specific to SA. The requirement on the UE capability related procedure is FFS.
Proposal 3: The following NR RRC procedure should be considered as common for SA/NSA and the work on the following NR RRC procedure should be high prioritized:
SA/NSA common NR RRC procedure
· MIB
· RRC connection reconfiguration
· Measurement report
· Counter check
· UE capability related procedure is FFS

Proposal 4: The following NR RRC procedure should be considered as SA only and the work on the following NR RRC procedure can be postponed:
SA only RRC procedure
· RRC connection establishment
· RRC connection re-establishment
· RRC connection release
· SCG failure information
· Security mode command
· Inter-RAT mobility related procedure (e.g. Handover to E-UTRA, Mobility from E-UTRA)
· RRC_INACTIVE stage related signaling
· InDeviceCoexIndication
Conclusion
RAN2 is kindly asked to discuss and adopt the following observations and conclusions:
Proposal 1: The following RRC function in NR RRC should be considered as common for NSA/SA or NSA only, and the work on the following RRC functions in NR should be high prioritized:
NSA/SA common NR RRC function
· MIB in minimal SI
· Establishment/ release of an RRC connection
· Addition, modification and release of carrier aggregation;
· Security functions including key management
· Establishment, configuration, maintenance and release of signaling radio bearers and data radio bearers
· Handover
· Context transfer at handover
· QoS management functions
· UE measurement reporting and control of the reporting
NSA only NR RRC function
· Addition, modification and release of Dual Connectivity between LTE and NR, where LTE/eLTE is the master

Proposal 2: The following RRC function in NR should be considered as SA only and the work on the following function can be postponed:
SA only NR RRC function
· Remaining minimal SI (similar as SIB1 in LTE) and other SI
· Paging initiated by CN or RAN
· Re-establishment of RRC connection
· Addition, modification and release of Dual Connectivity in NR or between LTE and NR (where NR is the master) 
· UE cell selection and reselection and control of cell selection and reselection
· NAS message transfer to/from NAS from/to UE
· Access Control

Proposal 3: The following NR RRC procedure should be considered as common for SA/NSA and the work on the following NR RRC procedure should be high prioritized:
SA/NSA common NR RRC procedure
· MIB
· RRC connection reconfiguration
· Measurement report
· [bookmark: OLE_LINK18][bookmark: OLE_LINK19]Counter check
· UE capability related procedure is FFS

Proposal 4: The following NR RRC procedure should be considered as SA only and the work on the following NR RRC procedure can be postponed:
SA only NR RRC procedure
· RRC connection establishment
· RRC connection re-establishment
· RRC connection release
· SCG failure information
· Security mode command related procedure
· Inter-RAT mobility related procedure (e.g. Handover to E-UTRA, Mobility from E-UTRA)
· RRC_INACTIVE stage related signaling
· InDeviceCoexIndication
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