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Abstract of the contribution: This paper analysed the proposed solutions which are related mobility management parameters to saving CN/RAN resources and also UE power consumption in regard to different UE service characteristics. Consequently, the interim agreement is proposed for mobility management parameters to control efficient UE's mobility.
1 Discussion

This paper analysed the proposed solutions (6.3.19, 6.3.20, 6.3.21, 6.3.22, 6.3.24) which are related mobility management parameters to saving CN/AN resources and also UE power consumption in regard to different UE service types. Consequently, the interim agreement is proposed for mobility management parameters to control efficient UE's mobility.
Table 1, the characteristics, analysis points have been depicted and also conclusion is provided.
Table 1 Solution evaluation on mobility related resource handling

	Solutions
	Characteristics
	Analysis
	Conclusion

	6.3.19 Solution to activate RRC inactive state
	UE provides the preference of Long NG Connected Indicator and also Intended Area to CN.  So CN take into help CN c
	Whether the Long NG Connected is desirable for a UE is not deterministic. Since the gain of Long NG Connected is signaling reduction in network side rather than UE power consumption.
	UE may provide intended area but should not indicate the preference of Long NG connected since no enough clue that a UE can determine the preference of Long NG Connected.

	6.3.20 Solution for UE reachability for devices with only MO-communication
	Three parameters have been proposed to control mobility management in regard to MO-communication as below.
- IDLE mode

- Paging

- MT communication
	- IDLE mode (i.e. UE should be detached during inactivity period of the UE) is valuable parameter to avoid unnecessary registration handling especially for infrequent MO only communication.
- Paging is valuable parameter to avoid unnecessary paging procedure and can save UE/RAN/CN resources.
	Adopting proposed parameters "IDLE mode and Paging" for normative work but UE should not be involved,
The necessity of 'MT communication' is FFS.

	6.3.21 Solution for explicit signalling to limit idle mode procedures
	UE indicate to CN that the whether UE want MO only mode or not, and also P-TAU on/off
	- UE is not a right place determining of necessity of P-TAU and also MO only mode.
- the decision should be based on UE's subscription info, Slice characteristics  and also Network resource situation.
	Do not select for further work

	6.3.22 Applying customized NextGen mobility states
	Similar to 6.3.20 three parameter is proposed,
- IDLE mode

- Paging

- RRC_Connected_inactive
	- Defined mobility parameter is similar to 6.3.20 except RRC_Connected_inactive.
- UE indicates specific resource handling parameter (i.e. idle mode preference/ paging preference) is not deterministic
	RRC_Connected_inactive also should be adopted with "Idle mode" and "Paging".

	6.3. 24 Mobility pattern based mobility management
	MPU (Mobility Pattern Update) procedure has been proposed. Via MPU procedure, location area optimization and also MM state adaptation is available. 

	Overall procedure is not mature for further work and other solution already cover some part of this proposal.
	Do not select for further work


Proposal 1. The mobility management parameters should be specified and consisted of 'Active mode mobility', 'Preferred inactivity state', and 'Paging support' as in Table 2.
1) Active mode mobility: If an AN is informed the activating of Handover then the AN will configure measurement report of the UE. If the AN is informed the activating of UE's cell reselection in active state then the AN will inform UE to perform UE autonomous cell reselection.

2) Preferred inactivity state: 
If a 'detachment' is preferred then either implicit detach or explicit detach is available. For implicit detach, CN may provide to UE the time value of implicit detach while UE's inactivity period. So if a UE receives implicit detach timer from NG CN then the UE runes this timer after completion of data receiving/transmission. If an explicit detachment is preferred, CN can perform detach procedure after completion of data communication of the UE.
If a CN Idle or RAN Inactive is preferred, CN should indicate to AN. Then AN can decide UE's state during UE inactivity period. For example, if a UE's inactivity timer is expired then the RAN can determine performing of release procedure (CN Idle) or resume (or RAN inactive transition) procedure.

3) Paging support:
This is only valid if the 'Preferred inactivity state' is configured as CN Idle or RAN Inactive. If paging is required, CN/RAN should buffer incoming DL data of the UE and also execute DRX negotiation procedure. The UE should also know the paging is active or not.
Table 2 Parameters for mobility management handling

	
	Parameters
	Value
	Determined by
	Known to

	While UE is active
	Active mode mobility
	- Handover
- Cell reselection
	CN
	CN/RAN/UE

	While UE is inactivity
	Preferred inactivity state:
	- CN Idle

- RAN Inactive

- Detach
	CN
	CN/RAN
(If a Detach is preferred CN can 

	
	Paging support
	- Yes

- No
	CN
	CN/RAN/UE


Proposal 2. These mobility management parameters should be determined by NG CN based on the importations such as subscriptions, network slice(s) what the UE belongs to, information provided by UE/application server
Parameters to handle mobility management of a UE during UE's Inactivity and also Activity period should be determined in regard to the necessity of mobile terminated service and also UE's communication frequency. The decision of the parameters should be done by NG CN based on the importations such as subscriptions, network slice(s) what the UE belongs to, information provided by UE/application server
Proposal 3. UE may provide preferred information such as low power preference and also latency of service but shall not indicate any usage of mobility parameters.

Some solutions in TR 23.799, it is proposed that a UE shall indicate mobility usage preference or explicitly requires activating or deactivating reachability handling procedure and also Terminated procedure including paging is required or not. However sourcing company considers these explicitly usage of mobility management cannot effectively determined by UE and only increase the complexity of UE implementation. Therefore it is proposed that a UE shall not indicated explicit mobility management handling preference. However UE may provide implicit usage preference such as low power preference.
2 Proposal

It is proposed to capture the following solution to FS_NextGen TR 23.799.
* * * * Start of Change * * * *
8.3
Interim Agreements on Key Issue #3: Mobility management
Interim agreements for CN/NAS state model on Key issue #3 Mobility Management are as follows:

1.
A single MM state model shall be specified consisting of

-
An MM De-registered state, in which the UE is not attached to the network; and

-
An MM Registered state, in which the UE is attached to the network. While MM Registered, the UE may be either

-
in a CN Idle state, in which the UE may only be tracked at CN location area level and may achieve at least a comparable power efficiency to that of LTE’s ECM IDLE state; or

-
in a CN Connected state, in which the UE location is known on the level of the serving RAN node.
2.
NextGen Core shall be able to optimize the MM procedures of a UE within the single MM state model.

3.
RAN2 is expected to define means for a UE in MM Registered CN Connected state not transmitting or receiving data to achieve a comparable power efficiency to that of a UE in CN Idle state. 
4.
The network shall be able to control whether a UE in MM Registered/CN Connected state uses handover or cell reselection.
Interim agreements for mobility on demand are as follows:

1.
The subscription data may include information which can be used to determine the UE mobility level.
2.
UE mobility level is determined by core network based on information such as UE subscription, UE capabilities, UE location, and/or network policies.
3.
UE mobility level can be changed, if it is allowed (e.g. the UE supports this change), due to, e.g., subscription, location, and/or policy change. In addition, UE mobility level can be updated during a mobility management procedure.
4.  For the mobility restriction aspects, the following applies:

A.  The core network may configure an “allowed area”, “non-allowed area” and “forbidden area” to a UE.

Editor's note:
The finest granularity of the areas above is FFS.

Editor's note:
Further details of what is allowed and not allowed in a “non-allowed area” and “forbidden area” e.g. emergency services is FFS.

B.
In an “allowed area”, the UE is permitted to initiate communication (using CP and UP) with the network as allowed by the subscription. 

C.
In a “forbidden area”, the UE is not permitted to initiate any (neither CP nor UP) communication with the network.

D.
In a “non-allowed area” the UE is not allowed to initiate SM signalling to obtain user services, but the UE can initiate mobility management signalling (e.g. in order for the network to be able to update the allowed area list, forbidden area list, track stolen equipment etc…).

E.  The forbidden area has precedence over both the allowed area and the non-allowed area.
Interim agreements for mobility management parameters:
1.  Mobility management parameters should be specified and consisted of 'Active mode mobility', 'Preferred inactivity state', and 'Paging support' as below.

A. Active mode mobility: Whether Handover is required or UE autonomous cell reselection is required while the UE's active state (i.e. CN connected/RRC connected).
B. Preferred inactivity state: Whether detachment is required, CN-Idle is required or RAN Inactive is required. If a 'detachment' is required then either implicit detach or explicit detach is available.
C. Paging support: This is only valid if the 'Preferred inactivity state' is configured as CN Idle or RAN Inactive. If paging is required, CN/RAN should buffer incoming DL data of the UE and also execute DRX negotiation procedure. The UE should also know whether the paging is active or not.
2. 
The parameters to handle mobility management of a NG UE should be determined by NG CN based on the importations such as subscriptions, network slice(s) what the UE belongs to, information provided by UE/Application server. The parameters should be informed to AN.
3. UE may provide preferred information (e.g. low power preference, latency of service) but shall not indicate any preference of mobility management parameters directly.
* * * * End of Change * * * *
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