SA WG2 Temporary Document

Page 5

SA WG2 Meeting #116bis
S2-164400
29 Aug – 2 Sep 2016, Sanya, P.R. China

Source:
Ericsson
Title:
Solution on UE reachability
Document for:
Approval
Agenda Item:
6.10.3
Work Item / Release:
FS_NextGen / Rel-14
Abstract of the contribution: UE reachability solution for devices with MO-communication behaviour only
Introduction

In 3GPP TR 22.864 chapter 5.3 “Mobility support” it is stated:

 5.3.2
Potential Requirements

[PR 5.3.2-001] The 3GPP system shall enable operators to define different levels of mobility support for different UEs. An operator can choose to support none, any one or some combination of the following:

-
The 3GPP system shall enable mobility support where packet loss is minimized during inter- and/or intra-RAT cell changes for some or all packet data connections (e.g., APNs) associated with a UE.

-
The 3GPP system shall enable mobility support where IP address assigned to a UE is maintained across different cells and RATs for some or all packet data connections (e.g., APNs) associated with a UE.

-
The 3GPP system shall enable mobility support where the impact to the user experience is minimized (e.g., minimization of interruption time) when changing the IP address and IP anchoring point for some or all packet data connections (e.g., APNs) associated with a UE.

[PR 5.3.2-002] The 3GPP system shall support service continuity when changing the IP address and/or IP anchoring point for some or all packet data connections associated with a UE.
[PR 5.3.2-003] The 3GPP system shall enable operators to update the level of mobility support provided for a UE (e.g., during packet data connection establishment).
[PR 5.3.2-004] The 3GPP system shall minimize the signaling needed for mobility management of stationary UEs.
[PR 5.3.2-005] The 3GPP system shall minimize the signaling needed for mobility management of UEs that participate in mobile-originated communication scenarios only.
In 3GPP TR 23.799 chapter 5.3 “Key Issue 3: Mobility management framework” these aspects are covered by work tasks 2 and 3:

	MM_WT_#2
	UE reachability management 
  
	1. Means for reaching the UE to enable mobile terminated communication, specifically during the various power saving means, like DRX or idle mode

2. Connection state model
3. Detection of UEs no longer reachable 

	MM_WT_#3
	UE Mobility levels
	1. What type of resources will be saved both on the network and the UE?

2. Define the different UE mobility levels (e.g. high, medium, low, or none) to be supported on the NextGen system.

3. How to determine the level of mobility support required e.g. by what characteristics/method, which criteria, and how to transition between different levels?

4. How to obtain the information in order to determine the appropriate level of mobility of the UE?

5. What criteria will be used to transition between the different mobility levels?

6. How to save resources for UEs that do not require full mobility? 

7. How to enable operators to update the level of mobility support provided for UE?

NOTE: There may be interactions with the RAN working groups.


NG UEs are expected to have different characteristics and service needs where even NG UEs of similar types can differ in behavior that will influence the level of mobility management signaling required. It may be beneficial to control certain mobility management aspects to optimize the resource utilization based on the characteristics of the UE and its application. Such performance and application service requirements can change over time for a given NG UE, and change of the mobility management behavior can be needed.
Mobility management behavior that impact performance and resource utilization can include:

1. Idle mode vs deregistered state;

2. Connected mode frequency;

3. Paging possible or not.
An NG UE that relies on mobile originated communication (either no mobile terminated communication needed or mobile terminated communication limited to times of mobile originated communication initiated) does not need to be tracked during the periods between communications. Therefore, de-registration and re-registration instead of idle mode can be a strategy that limits signaling, as no location updating will be needed during these periods of inactivity. While in idle mode the system will need to perform location updates due to mobility and also periodically if idle mode long periods in idle mode are needed. However, devices that are (more or less) stationary and that need communication more frequently than periodic location updates are needed, will use very little resources between times of communication. For such devices de-registration and re-registration will result in unnecessary signaling and resource utilization compared to operation with idle mode.
A device that relies on mobile originated communication can additionally be configured to omit mobility triggered location updates and will only perform location updates in conjunction with a trigger of mobile originated communication. If devices are configured to apply such idle mode modification it is possible to reduce power consumption in idle mode to a level equal to, or comparable with, a deregistered device.
As the wish to control the possible variations in mobility management behavior can depend on different characteristics where the performance can vary within wide ranges, a flexible solution should be attempted. The possible applied behavior can be selected based on both operator control via subscription and functionality support in the device and network. It is therefore proposed that a solution should allow these aspects be taken into account at negotiation of applied mobility management behavior.
An NG UE not preferring paging will not respond to either CN triggered paging or RAN initiated paging and therefore CN and RAN need to be coordinated on whether paging is applied or not. An NG UE changing from RRC Connected would then either move to Idle mode or to deregistered and a UE initiated action is required to trigger a change to RRC Connected.

To allow control of the mobility management behavior, the CN) and the NG UE need to coordinate the supported and applied functionality. To support the flexibility as discussed above, the two parameters “Paging” and “Idle mode” have been identified as sufficient to specify.
Additionally, a third parameter to control mobile terminated communication can be considered. However, little value can be seen for such parameter, as it would overlap with the “paging” parameter. A device that does not use mobile terminated communication could possibly use such indicator to indicate to the network that it does not support mobile terminated communication in connected mode as the paging preference indicator will cover the case of the NG UE not being reachable for mobile terminated communication in idle mode. The benefit would then be that the UE can indicate preference for mobile originate communication only, and that the NG UE can initiate the deregistration if Idle mode is not applied without allowing time for the network to perform mobile terminated communication. For the NG UE explicitly preferring mobile terminated communication it should be the responsibility of the network to trigger deregistration at the end of connected mode.

This will result in the following matrix of functionality control: 
	Parameters
	NG UE
	Subscription/Configuration
	NG CN/NG UE behavior

	IDLE mode 
	Preferred or not preferred
	allowed or not allowed
	applied or not applied (see table 2 for details)

	Paging
	Preferred or not preferred
	allowed or not allowed
	applied or not applied (see table 2 for details)

	MT Communication 
	Preferred or not preferred
	allowed or not allowed
	applied or not applied (see table 2 for details)


Table 1: Preference, subscription/configuration based mobility management behavior control matrix
The following behavior will be the result of the applied parameter setting: 
	Parameters

in use
	NG UE behavior
	NG CN behavior

	IDLE mode applied
	IDLE mode at end of CONNECTED mode. 

See parameter Paging below for further behavior.
	IDLE mode at end of CONNECTED mode.
See parameter Paging below for further behavior

	IDLE mode 
not applied
	Deregistration at end of CONNECTED mode.

	Supervise or trigger UE deregistration.

	Paging 

Applied
(Note 1)
	Listen for paging in IDLE mode.

Mobility triggered location update in IDLE mode.

Periodic triggered location update in IDLE mode.
	Paging request (i.e. signaling or traffic) when UE in IDLE mode.

	Paging 

not applied
	Periodic triggered location update in IDLE mode.

Optional mobility triggered location update in IDLE mode.
	Paging not allowed.
Supervise CN-RAN interface release.

	MT Communication applied 
(Note 2)
	Supports MT-communication reception in CONNECTED mode

See parameter IDLE mode above at the end of CONNECTED mode
	Supports MT-communication delivery in CONNECTED mode.
See parameter IDLE mode above at the end of CONNECTED mode

	MT Communication not applied 
(Note 2)
	No MT-communication support in CONNECTED mode.

See parameter IDLE mode above for description of leaving CONNECTED mode.
	No MT-communication delivery in CONNECTED mode.

See parameter IDLE mode above for description of leaving CONNECTED mode

	Note 1: RAN handles UE as normal when NG UE is in CONNECTED mode (e.g. including the activation of the RRC inactive state).

Note 2: MT Communication parameter is only applicable in CONNECTED mode.


Table 2: NG UE and NG CN detailed mobility behaviors based on negotiated parameters

Based on the above justification it is proposed to add support for the identified mobility management behavior parameters for the NG UE and the NG CN as applicable.

Proposal

It is proposed to capture the following updates in TR 23.799.
***** First Change *****
6.3.x
Solution 3.x: Solution for UE reachability for devices with only MO-communication
This solution addresses the Key Issue #3, in particular MM_WT_#2 (UE reachability management) and MM_WT_#3 (UE Mobility levels).

6.3.x.1
Architecture description

NG UEs are expected to have different characteristics and service needs that will influence the level of mobility management signaling required. Such characteristic and application service requirements can change over time for a given NG UE, and the change of the mobility management behavior can be needed.

An NG UE that relies on mobile originated communication (either no MT-service needed or MT-service limited to the time of UE initiated MO-communication) can either deregister from network after communication, or does not need to listen to paging during the periods between communications if it remains in IDLE mode. And the network does not need to track such NG UE. 

Further, mobility triggered location updates for such NG UE can also be omitted and will only be needed in conjunction with a trigger of mobile originated communication. 

To control possible variations of the mobility management behavior, the NG CN and the NG UE need to coordinate the supported and applied functionality. Additionally, the MT-communication support preference during CONNECTED mode in the NG UE may also be negotiated between the network and the NG UE for the network to have a proper control of the MT-service.
6.3.x.2
Function description

An NG UE, especially when it relies on mobile originated communication, shall communicates its idle mode preference and paging preference to network during registration procedure. Additionally, the MT communication -service preference during CONNECTED mode may also be communicated to network.

The network shall apply proper mobility behavior based on preferences from NG UE, UE subscription and network configuration. The following tables describe the possible mobility behavior result matrix (table 1) and the detailed behavior of the NG CN and the NG UE (table 2) 
	Parameters
	NG UE
	Subscription/Configuration
	NG CN/NG UE behavior

	IDLE mode 
	Preferred or not preferred
	allowed or not allowed
	applied or not applied (see table 2 for details)

	Paging
	Preferred or not preferred
	allowed or not allowed
	applied or not applied (see table 2 for details)

	MT Communication 
	Preferred or not preferred
	allowed or not allowed
	applied or not applied (see table 2 for details)


Table 1: Preference, subscription/configuration based mobility management behavior control matrix
	Parameters

in use
	NG UE behavior
	NG CN behavior

	IDLE mode applied
	IDLE mode at end of CONNECTED mode. 

See parameter Paging below for further behavior.
	IDLE mode at end of CONNECTED mode.
See parameter Paging below for further behavior

	IDLE mode 

not applied
	Deregistration at end of CONNECTED mode.

	Supervise or trigger UE deregistration.

	Paging 

Applied
(Note 1)
	Listen for paging in IDLE mode.

Mobility triggered location update in IDLE mode.

Periodic triggered location update in IDLE mode.
	Paging request (i.e. signaling or traffic) when UE in IDLE mode.

	Paging 

not applied
	Periodic triggered location update in IDLE mode.

Optional mobility triggered location update in IDLE mode.
	Paging not allowed.
Supervise CN-RAN interface release.

	MT Communication applied 
(Note 2)
	Supports MT-communication reception in CONNECTED mode

See parameter IDLE mode above at the end of CONNECTED mode
	Supports MT-communication delivery in CONNECTED mode.
See parameter IDLE mode above at the end of CONNECTED mode

	MT Communication not applied 
(Note 2)
	No MT-communication support in CONNECTED mode.

See parameter IDLE mode above for description of leaving CONNECTED mode.
	No MT-communication delivery in CONNECTED mode.

See parameter IDLE mode above for description of leaving CONNECTED mode

	Note 1: RAN handles UE as normal when NG UE is in CONNECTED mode (e.g. including the activation of the RRC inactive state).

Note 2: MT Communication parameter is only applicable in CONNECTED mode.


Table 2: NG UE and NG CN detailed mobility behaviors based on negotiated parameters
The network shall also inform the NG UE the conclusion of the UE preference.

6.3.x.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 Change *****
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