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Abstract of the contribution: This contribution introduces changes to the TR based on the email discussion on MM WT1 access control / registration management in the context of Key Issue 3: Mobility Framework.
Introduction

Prior to SA2#16 an email discussion took place on MM WT1 access control / registration management in the context of Key Issue 3: Mobility Framework. This contribution introduces changes to the affected sections in the TR in 23.799.
Discussion

As the outcome of this email discussion the following proposals are introduced:

Proposal 1: Clarify in the TR sub-clause 8.1 Interim Agreements on NextGen RAN and NextGen Core functional allocation that NG CN IDLE state is supported.
Proposal 2: Clarify in the TR sub-clause 8.1 Interim Agreements on NextGen RAN and NextGen Core functional allocation that NG CN managed paging is supported.
Proposal 3: Clarify in the TR sub-clause 8.1 Interim Agreements on NextGen RAN and NextGen Core functional allocation that NG CN level area UE tracking be for a UE in NG CN Idle state be supported is supported
Proposal 4: Clarify in the TR sub-clause 8.1 Interim Agreements on NextGen RAN and NextGen Core functional allocation that NG CN level area UE tracking for a UE in NG CN Connected state, i.e. NG2 and NG3 connections for that UE are established is supported.
Proposal 5: Document in the TR that the decision for the need and the means for tracking of UEs on NG RAN level is considered to be outside of SA2 scope.
Proposal 6: Document in the TR the decision to not work on a state modelling of power save/efficient operation.
Proposal

The following modifications are proposed.

* * * Start of first changes * * * *

8.1
Interim Agreements on NextGen RAN and NextGen Core functional allocation

The following table documents the current status of agreements on the CN-RAN functional allocation:

Table 8.1-1: 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 signaling.

	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.


* * * Begin of next changes * * * *

6.3.6
Solution 3.6: Mobility states for UE with power consumption optimization

This solution addresses key issue #3, especially for the definition of mobility states and how to transition between the states. And a mobility state model of core network is proposed to meet the requirement for UE with power consumption optimization in the Next Generation Systems, e.g. wide area sensor monitoring and event driven alarms, Bio-connectivity devices and massive IoT devices.

6.3.6.1
Architecture description

A mobility state model of core network is proposed for UE with power consumption optimization, including the following states:

-
NG_IDLE state: the UE is in NG_IDLE state when no signalling connection between UE and network exists. The UE performs cell selection/reselection and PLMN selection, monitors paging, and initiates mobile originating services or location update if necessary.

-
NG_CONNECTED state: the UE establishes a signalling connection between the UE and the network, and performs location update and handover if necessary.

-
NG_POWER-SAVING state: the UE deactivates its Access Stratum functions, and stops all idle mode procedures, but continues to run timers that may apply, e.g. the periodic timer for location update.

Editor's note:
Whether the NG_POWER-SAVING state shall be considered as a substate of NG_IDLE state is FFS.

Editor's note:
This solution focuses on the states assuming UE is registered to the network. States needed when the UE is deregistered is FFS.

Editor's note:
The relation between RRC states, and the added "MM" states is FFS.

Editor's note:
The relation to power saving mechanisms similar to extended DRX is FFS.
Editor's note:
Whether a specific state such as the NG_POWER-SAVING is required to model and specify a power efficient operation will be determined during stage 3 work by CT and RAN groups.

6.3.6.2
Function description

The mobility states and state transitions of core network for UE with power consumption optimization are modelled as shown below.
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Figure 6.3.6.2-1: Mobility states and state transitions

If a UE is capable of adopting a NG_POWER-SAVING state and it wants to use the NG_POWER-SAVING state, it shall negotiate the related parameters with Control plane functions, e.g. MM function. And the parameters applied to NG_POWER-SAVING state maybe include the Active Time for entering NG_POWER-SAVING state and periodic timer for location update.

Editor's note:
It is FFS how and when such parameters are negotiated.

When the UE-RAN connection is released, the state changes from connected state to NG_IDLE state, and the UE and the Control plane functions start the Active Timer with the Active Time value. When the Active Timer expires in the UE, the UE deactivates its Access Stratum function and enters the NG_POWER-SAVING state, only running the necessary timers. And if the Active Timer expires in the Control plane functions, the Control plane functions know that the UE entered NG_POWER-SAVING state and is not available for paging. When mobile originated events like data transfer or signalling happens, the UE can return from NG_POWER-SAVING state to NG_CONNECTED state after the CN-RAN connection is established.

6.3.6.3
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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