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1. Introduction
This paper provides TP for NR function split based on SA2 agreement (refer to appendix) and RAN2 TR 38.801.
2. Text Proposal
4.1   Functional Split

The gNB hosts the following functions: 

-
Functions for Radio Resource Management: Radio Bearer Control, Flow QoS Control, Radio Admission Control, RRC Connection Control, Mobility Control, Dynamic allocation of resources to UEs in uplink and downlink;

-
IP header compression and encryption of user data stream; [TBD: RAN2]
-
Selection of an AMF at UE attachment when no routing to an AMF can be determined from the information provided by the UE;

-
Routing of User Plane data towards UPF(s);

-
Scheduling and transmission of paging messages;

-
Scheduling and transmission of broadcast information (originated from the AMF);

-
Measurement and measurement reporting configuration for mobility and scheduling;

-
Scheduling and transmission of PWS (which includes ETWS and CMAS) messages (originated from the AMF); [TBD: SA2]
-
CSG handling; [TBD: RAN3]
-
Transport level packet marking in the uplink; 
-
RRC_INACTIVE Functions, including

-
RAN Notification Area tracking 
-
RAN UE unreachability detection
-
Paging initiation and control in RAN Inactive state
-
Access Stratum UE Context storage
-
UP buffer for UE in RAN Inactive state.
The AMF hosts the following functions (see 3GPP TS 23.501 [xx]):

-
NAS signalling termination;

-
NAS signalling security;

-
AS Security control;
-
Inter CN node signalling for mobility between 3GPP access networks;

-
Idle mode UE Reachability (including control and execution of paging retransmission);

-
Tracking Area list management (for UE in idle and active mode);

-
Network slice and UPF/SMF selection;

-
AMF selection for handovers with AMF change;

-
MME selection for handovers to E-UTRA;

-
Roaming;

-
Access Authentication;
-
Access Authorization including check of roaming rights;
-
Flow QoS management functions including PDU Session management;

-
Support for PWS (which includes ETWS and CMAS) message transmission;
-
Optionally performing paging optimisation;

-
Mobility management control, (Subscription and Policies); 

-
UE registration, area tracking, mobility restriction and unreachability detection. 
The UPF hosts the following functions (see 3GPP TS 23.501 [xx]):

-
Anchor point for Intra-/Inter-RAT mobility (when applicable);
-
External PDU session point of interconnect to Data Network;
-
Packet routing & forwarding;

-
Packet inspection and User plane part of Policy rule enforcement;
-
Traffic usage reporting;
-
Uplink classifier to support routing traffic flows to a data network;
-
Branching point to support multi-homed PDU session;
-
QoS handling for user plane, e.g. packet filtering, gating, UL/DL rate enforcement;
-
Uplink Traffic verification (SDF to QoS flow mapping);
-
Transport level packet marking in the uplink and downlink;
-
Downlink packet buffering and downlink data notification triggering.
The Session Management function (SMF) hosts the following main functions (see 3GPP TS 23.501 [17]):
-
Session Management;
-
UE IP address allocation and management;
-
Selection and control of UP function;
-
Configures traffic steering at UPF to route traffic to proper destination;
-
Control part of policy enforcement and QoS;
-
Downlink Data Notification.
This is summarized on the figure below where yellow boxes depict the logical nodes, white boxes depict the functional entities of the control plane and blue boxes depict the radio protocol layers.
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Figure X.1-1: Functional Split between 5G-RAN and NGC
Appendix
Table 1: Logical function allocation

	Location:

Function:
	NextGen RAN
	NextGen CN
	Comments

	Key Issue #1 - Network Slicing
	
	
	

	CN instance selection when UE attach to a CN network slice
	FFS
	FFS
	

	Key Issue #3 - Mobility Management
	
	
	

	Mobility management control, (Subscription and Policies) 
	
	X
	

	Determination of mobility restriction
	
	X
	

	Roaming restrictions execution
	
	X
	

	Mobility restrictions execution, [CN Connected]
	X
	
	

	Mobility restrictions execution, [CN Idle]
	
	X
	It is expected that the RAN design will enable minimization of CN-initiated paging and UE associated CN/RAN signalling

	UE registration
	
	X
	

	Area tracking
	FFS
	X
	 The need for RAN level area tracking is for RAN WGs to determine.

	UE unreachability detection
	
	X
	Assumed to be supported in CN for UEs in CN Idle state.

	RAN UE unreachability detection
	X
	
	Assumed to be supported in RAN for UEs in RAN Inactive state. If RAN inactive state exists.

	NAS state transitions
	
	X
	

	RRC state transitions
	X
	
	

	Paging initiation and control in RAN Inactive state
	X
	
	RAN Inactive state is RAN state that corresponds to CN connected state. If RAN inactive state exists.

	Paging initiation in CN Idle state
	
	X
	

	Access Stratum UE Context storage in RAN Inactive state
	X
	
	If RAN inactive state exists.

	Control of connected state mobility
	X
	X
	

	UP buffer for UE in CN Idle state
	
	X
	

	UP buffer for UE in RAN Inactive state
	X
	
	If RAN inactive state exists.

	Key Issue #4 - Session Management
	
	
	

	PDU Session address allocation
	
	X
	FFS for non-IP PDU Sessions

	PDU Session Termination Point
	
	X
	Note that this refers to the ownership of the specification for the function supporting the termination point. In a NW deployment this function may be deployed on or close to a RAN site.

	Session Management
	
	X
	

	Termination of UP security
	FFS
	FFS
	FFS

	Subscription Data Handling (incl. default QoS profile)
	
	X
	

	Key issue #12
	
	
	

	Authentication and Key Agreement
	
	X
	

	Key Issue #2 QoS
	
	
	

	Radio Resource Admission Control
	X
	
	

	Radio Resource management (QoS attributes)
	X
	
	Packet scheduling with regards to resource utilization and availability (RRM)

	Max rate control
	X
	X
	Maximum bitrate policing in the CN and RAN in UL and DL.

	QoS Policy Control
	
	X
	

	Transport marking
	X
	X
	Used for prioritization in the transport network.

	Charging Data Collection
	
	X
	

	Packet classification of DL packets for QoS differentiation on the Radio
	FFS
	FFS
	Some companies think the QoS classification for QoS differentiation of DL packets is performed in RAN.

	QoS differentiation and verification for UL packets
	FFS
	FFS
	Some companies think the QoS verification for UL packets is performed in RAN and/or CN.
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