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Abstract of the contribution: This contribution provides a list of functions allocated to UE, RAN and CN respectively.
Introduction
Ericsson Paper S2-161804 introduces the topic of functional allocation. We agree this is an important topic and we would like to build and expand on that by not only identifying a broader set of functions and grouping them logically around the main framework/functional sets of the system, but also where appropriate highlighting possible areas for further investigation where a firm position is difficult to be reached at this stage of the work progress within NextGen. This allocation shall be updated as new solutions are documented or agreements are reached so that it provides a good synopsis of the progress of work and it can also be used as a tool to trigger inter TSG coordination.
Proposal

The following is proposed to be added to the solution to Key Issue 8.

* * * Start of changes * * * *

6.8
Solutions for Key Issue 8: Next Generation core and access - functional division and interface
6.8.2
Solution 8.2: Logical function allocation between CN / RAN

6.8.2.1
Functional allocation in CN / RAN
The table in figure 6.8.2-1 lists the functions that are included in the TR and that share the same logical function allocation in UE, CN or RAN respectively.
	Function
	UE
	RAN
	CN
	Comments

	QoS framework
	 
	 
	 
	 

	Subscription /operator policy based QoS control (this is control plane function)
	 
	 
	X
	 

	Admission control
	 
	X
	FFS
	this function is part of RAN. There may be some CN aspects to be investigated. 

	Application aware QoS classification (i.e. classification of packets) for QoS purposes
	x
	x
	x
	RAN could perform application classification for radio QoS.

	UL UE Max Bit rate enforcement
	(*)
	x
	 
	(*)should shape UL

	UL Per PDU session Max Bit rate enforcement
	x
	FFS
	x
	 UEs expected to be cooperating. If multi-homing is supported RAN has to participate.

	UL traffic profile conformance enforcement (e.g. for MTC/low bit rate verticals)
	FFS
	FFS
	FFS
	This is a traffic profile enforcement function that is used to make sure UEs can share the link fairly especially on a NB wireless link. This is Work in progress in NB-IoT related work in SA2 in rel-13. The Core already today may enforce this but this improves the situation as the UE is implementing the function in UL. Topic for further study, UEs expected to be cooperating.

	DL UE Max Bit rate enforcement
	 
	x
	 
	 

	DL per PDU Session Max Bit rate enforcement
	 
	FFS
	x
	FFS on RAN is due to possible impact of multi-homing

	DL traffic profile conformance enforcement  (e.g. for MTC/low bit rate verticals)
	 
	FFS
	FFS
	 Whether it is needed is FFS
this is work in progress in rel-13 also.

	IP/SDU/packet level classification and prioritization. Classification may be at IP layer and scheduling below IP
	x
	FFS
	x
	The Need of IP layer classification in RAN is directly dependent on removal of the concept of "Dedicated EPS bearers" 

	 
	 
	 
	 
	 

	Charging
	 
	 
	 
	 

	Charging policy control (per application/flow)
	 
	FFS
	x
	Some assistance by RAN can be envisaged to support e.g. per RAT volume reporting (e.g. for Unlicensed vs. licensed)

	Charging
	 
	FFS
	x
	RAT info may need to be provided from RAN to CN in order to determine over which RAT traffic has been transported and whether it was licensed or unlicensed. The actual charging functions are though located in CN

	 
	 
	 
	 
	 

	Mobility Framework
	 
	 
	 
	 

	Network/Access network selection
	x
	x
	x
	This is PLMN selection/RAT selection (3GPP access) but also now expanding to non 3GPP access selection. Core e.g. may indicate to UE which PDU Sessions are subject for offload to a certain WLAN

	UE registration (incl. subscriber level Authentication and Authorization)
	x
	 
	x
	 

	UE context storage in a certain power saving state
	x
	x
	x
	RAN UE context storage in SUSPEND/RESUME is already a possible feature. 
To be studied whether the UE is perceived always connected by CORE or whether there is power saving state at AS and one in NAS layer. Depending on the definition of the state the context is retained or not in the RAN. 
This line may be broken down when we have defined the power saving states in detail and if applicable which one applies to core and RAN.

	Reachability Management and detection (paging) for UE in idle mode. This includes location updates from the UE
	x
	
	x
	

	Reachability Management and detection (paging) for UE in inactive connected mode. This includes location updates from the UE
	x
	x
	
	

	Paging optimization and repetition
	 
	FFS
	FFS
	 Depending on the definition of the power saving state and decisions we take on reachability management.

	Area Registration
	x
	FFS
	FFS
	Hierarchical Area registration is a topic for discussion (vs. area registration in AS or NAS only)

	Connected state mobility
	x
	x
	x
	 

	Mobility restrictions
	x
	x
	x
	 

	Handover or mobility support trigger/control
	x
	x
	x
	UE triggered mobility needs to be provided.

	Mobility anchor
	 
	x
	x
	 

	Radio Resource Management
	x
	x
	x
	Core provides the RAN with steering type of information

	 
	 
	 
	 
	 

	Session/Connectivity Management
	 
	 
	 
	 

	Session Control (incl. Connectivity Authentication and Authorization if applicable)

Here the authorization/authentication is for both APN based and external PDN access related (extra level of authentication if needed) 
	x
	 
	x
	 

	UE IP Address Allocation 
	x
	 
	x
	UE stateless address allocation/link local address

	Interface to (packet) data network
	 
	 
	x
	 any termination in the RAN is still considered based on a CORE function located at RAN. 

	Traffic offload/local switching
	(*)
	FFS
	x
	(*)UE is involved in selection of the local versus non local termination of traffic. E.g. in NSWO type of behavior.
FFS in RAN depends on how this is modeled (ToF v.s. IP termination)

	IP header compression function
	x
	x
	FFS
	TBD if compression is always in RAN, or can be in both RAN and core depending on slice, or only core.

Issue to be discussed: is control plane type of optimization going to be supported also in NextGen?
Is an alternative support of this function in the CN user plane?

	 
	 
	 
	 
	 

	Network Slicing/Network function selection
	 
	 
	 
	 

	RAN slice selection
	x
	FFS(*)
	FFS
	Definition of RAN slice TBD. Could be for instance the RAN behavior (context / reachability management kept in RAN or not? Need of DRB or not etc..)
(*) e.g. RAN may indicate available RAN slices.

	Network slice selection
	x
	x(*)
	x
	UE may indicate in RRC connection info directly used to select a slice.
(*) e.g. RAN may indicate available RAN slices

	Core Control plane network function selection
	 
	x
	x
	 selection is a network function (even though UE provided info assists)

	User plane anchor selection
	 
	FFS(*)
	x
	(*) is there a RAN level anchor?

	Security
	 
	 
	 
	 

	Data encryption
	x
	x
	FFS
	TBD if always in RAN, or can be in both RAN and core. Similar handling to compression.
Issue to be discussed: is control plane type of optimization going to be supported also in NextGen?
Is an alternative support of this function in the CN user plane?

	Data integrity protection
	FFS
	FFS
	FFS
	CN data integrity protection depends on whether we support in 5G solution similar to CP optimization.
Seems an Important function for small data IoT applications.

	Control Encryption
	x
	x
	x
	Security of control is important whichever function is using it. FFS if mandatory for all signaling or just for some IEs in some messages.

	Control Integrity Protection
	x
	x
	x
	Security of control is important whichever function is using it. FFS if mandatory for all signaling or just for some IEs in some messages.

	 
	 
	 
	 
	 

	Broadcast/multicast
	 
	 
	 
	 

	Cell broadcasting
	x
	x
	x
	for PWS/ETWS. FFS if we could harmonize with MBMS broadcast

	Broadcasting (a la eMBMS)
	x
	x
	FFS
	Should the core be involved in broadcasting (e.g. for IP-multicasting from GW towards RAN)?

	Others
	 
	 
	 
	 

	System Capabilities exposure (APIs to application layer)
	 
	x
	x
	drivers for location of APIs in the RAN may be e.g. some Ultra Low latency services, MEC.

	Support for Dual Connectivity using 3GPP accesses only

This may include support of dual anchoring based mobility and Dual Connectivity,
	x
	x
	x
	Dual connectivity: still supported by the system and will have similarly to EPS impacts on all entities.

For the case of mobility support based on anchoring to different core nodes via different RAN nodes or same RAN node.

	Support for Dual Connectivity incl. non 3GPP access
	x
	x
	x
	interworking options with non 3GPP access should be minimized in the NEXGEN system


Figure 6.8.1-1: Logical function allocation
6.8.1.2
Function description
Editor's Note: This clause will contain function descriptions and the interactions among the network functions.

6.8.1.3
Solution evaluation

Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
* * * End of Changes * * * *
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