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Abstract of the contribution:

This contribution proposes a solution for dynamically managing idle-mode mobility for devices that do not have an active session, based on mobility on-demand concept. 
Discussion

The mobility on-demand concept for 5G will allow operators to offer different levels of mobility control for UEs in idle-mode and be able to change the mobility levels dynamically. This will provide efficiency in use of network and UE resources.
Excerpts from clause 5.3 of Stage 1 NEO TR 22.864 on mobility support:

NextGen systems are expected to address very different requirements on UE mobility support – at high speed, nomadic, stationary, application dependent, etc. MM must be optimized for NextGen to handle multitude of UEs (both IoT and non IoT devices).

   Potential Requirements
· Enable operators to define different levels of mobility support for different UEs. 
· Mobility support consists of providing none, any one or some combination of the following:
· minimizing packet loss during inter- and/or intra-RAT cell changes, 
· maintaining the same IP address assigned to a UE across different cells and,
· minimizing impact to the user experience (e.g. minimization of interruption time) when changing the IP address and IP anchoring point.
· Support service continuity when changing the IP address and/or IP anchoring point.
· Enable operators to update the level of mobility support provided for a UE, e.g. during packet data connection establishment.
· Minimize the signaling needed for mobility management of stationary UEs.
· Minimize the signaling needed for mobility management of UEs that participate in mobile-originated communication scenarios only.
This contribution addresses the stage 1 requirements for NextGen mobility framework calling for support of different levels mobility support for different UEs and these levels can be dynamically updated based on UE location change, time duration, type of UE, etc. The focus of this contribution is on treatment of UEs that are in idle mode (i.e., have no active session). It proposes the decision criteria for dynamically applying different levels of idle-mode mobility (IMM) for the target UE that is connected to the network but is idle, i.e., has no active ongoing session. Such a UE can be stationary or moving. The solution describes how the network decides which mobility treatment is required for such a UE (e.g. no idle-mode mobility, low idle-mode mobility, fast idle-mode mobility) dynamically. The decision criteria will be based on UE type, current idle-mode level, and location change.
Proposal
It is proposed to include the following solution in TR 23.799 clause 6.3 - Solutions for Key Issue 3: Mobility framework.
***** Start of Changes *****
6.3.x
Solution 3.x: Dynamic control of UE idle-mode mobility

6.3.x.1
Architecture Description

The UE and the network may support a range of NextGen Idle Mode Mobility (IMM) capabilities, as follows:

· Idle but not reachable (level 1) – When UE goes idle it is neither tracked nor reachable by NW. The UE is reachable only for a period after it awakens, enters the Connected State and engages in a transaction with the network. The UE performs periodic TAUs and hence is reachable from the network at periodic intervals. (This UE is treated similar to a UE in Power Saving Mode in LTE)

· Limited IMM (level 2) – UE is in a fixed tracking area (consisting of a list of cells, e.g. provisioned by network). The UE does not monitor TA boundaries and hence it does not send TA Updates when it crosses boundaries. If the UE moves beyond the fixed Tracking Area, it cannot be reached. Therefore, it can only be served within the fixed tracking area.

· Full IMM (level 3) - UE is tracked across tracking areas which may consist of many cells. If UE moves beyond the tracking area, it performs tracking area update to allow it to be reached by the network when paged.
Additional details about the different idle-mode mobility levels are as follows:

	IMM Level
	Type
	NW-UE data connection
	Network tracking supported
	Network paging supported

	1
	Idle but not reachable
	Yes
	No
	No

	2
	Limited

IMM
	Yes
	Yes
	Yes (in fixed tracking area)

	3
	Full IMM
	Yes
	Yes
	Yes (in multiple tracking areas)


6.3.x.2
Function description

The high-level call flow for idle mode mobility level solution is provided in the figures below, for dynamically changing from IMM Level 3 to 1, and then from IMM level 1 to 3.
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Figure 6.3.x.2-1: Change of UE IMM level from 1 to 3 based on location

Pre-condition: UE is already provisioned with the network and in IMM level 1. It is not being tracked by the network.
1) When UE wakes up to do periodic TAU, the UE realizes that it has changed location from a fixed location to a moving vehicle. UE connects to a new Access network (different cell id than current TA).

2) New Access network forwards the TAU to the core network.

3) CN-CP determines (e.g. based on point of registration) that the mobility mode of the UE should be changed to IMM level 3 (Full mobility) and decides to initiate the change. CN-CP sends message to UE to determine is UE can support IMM level 3.
4) UE sends ACK back to CN-CP informing it that the UE is capable for handling IMM level 3, and expects full mobility support.

5) CN-CP stores UE’s new IMM level, and location change with time history in subscriber data. Historical location change data is useful in determining how often UE is moving across different TAs.
6) UE is now in IMM level 3 and is being tracked by the Network.

Post-condition: UE is now reachable and fully tracked by the network in multiple tracking areas.
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Figure 6.3.x.2-2: Change of UE IMM level from 3 to 1 based on no location change for long duration
Pre-condition: UE is in IMM level 3.

1) Network detects UE location is not changing for long time duration by checking historical location change data.

2) CN-CP sends message to UE if it can support IMM level 1 (no mobility).

3) UE sends ACK back to CN CP.

4) CN-CP stores UE’s new IMM level in subscriber data.
5) UE is now in IMM level 1 and is not being tracked by the NW, thus saving network resources and UE battery life
Post-condition: UE is in IMM level 1.
6.5.x.3
Solution Evaluation
Editor's Note: This clause will contain evaluation on the system impacts.

***** End of Changes *****
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