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Abstract of the contribution: In this paper, handling of registration area update and reachability update procedure in regard to UE mobility level (i.e. limited mobility area, unlimited mobility area) and the necessity of mobile terminated service is described. Also, how to handle service request procedure if neither registration area update nor reachability update is executed for MO only commination type.

1. Discussion & Analysis
EPS (Evolved Packet System) has been developed assuming that whole UEs requires unlimited service area and both mobile originated service and mobile terminated service are required. However for NextGen, we are now discussing about resource saving in regard to different UE's mobility level and different traffic pattern (e.g. MO only/MT is not required). 
So we proposes two level of UE mobility level which is comprised of "Limited service area" and "Unlimited service area". Then the relationship this mobility level with the necessity of mobile terminated service is described.
Table 1 depicts which idle mode procedure is required for each mobility level and necessity of mobile terminated service combination.
Table 1 UE idle mode behaviour in regard to Mobility restriction level and MT capability requirement
	Mobility level (mobility restriction level)
	MT required
	MT is not required

	Limited
	- Periodic TAU
- Paging
	Nothing

	Unlimited
	- Normal TAU

- Periodic TAU
- Paging
	Nothing


To maximize resource efficiency both for UE and network, we propose the UE which does not require Mobile terminated service shall not perform any TAU procedure and also paging procedure. For UE which requires mobile terminated service but with limited mobility level, we propose only periodic TAU is necessary with paging procedure.
Accordingly, we proposes splitting TAU procedure into "Registration Area update" and "Reachability update" procedure for the efficient handling of idle mode mobility as depicted in Table 2.
Table 2 UE idle mode behaviour in regard to Mobility restriction level and MT capability requirement for NextGen

	MT service

Mobility level 
	MT required


	MT is not required

	Limited
	- Reachability Update
	Nothing

	Unlimited
	- Registration Area Update

- Reachability Update
	Nothing


Besides, we propose how the NextGen CN configures Limited mobility level and how to support UE which does not perform Registration Area Update and Reachability Update procedure.
2. Proposal
It is proposed to capture following solution 'UE requested resource usage preference' to TR 23.799.

* * * * Start of Change * * * *
All new text to TR 23.799

6.3
Solutions for Key Issue 3: Mobility framework
6.3.X
Solution 3.X: Limited & Unlimited UE mobility level
This solution is applicable to Key Issue 3 – Mobility Framework aiming to address WT#2 and WT#3. This solution proposes splitting TAU procedures into registration area update procedure and reachability update procedure reflecting its own purposes. Thus the handling of registration area update and reachability update procedure in regard to UE mobility level (i.e. limited mobility area, unlimited mobility area) and the necessity of mobile terminated service is described. Also, how to handle service request procedure if neither registration area update nor reachability update is executed for mobile originated only commination type.

6.3.X.1
Architecture description

Editor's note: This clause will contain e.g. terminology, overview, architecture description of the solution.

Splitting TAU procedure into Registration Area Update and Reachability Update:
It is proposed splitting TAU procedure into Registration Area Update and Reachability Update procedure based on its own purpose. Table 6.3.X.1-1 depicts which procedure is required depending on UE mobility level and whether Mobile Terminated service is required or not. 
- Registration area update procedure: this is same as TAU procedure which is triggered when a UE detects it has entered a new TA that is not in the list of TAIs that the UE registered with the network.

- Reachability update procedure: this is same as periodic TAU procedure which is triggered when the P-TAU timer has expired.
Table 6.3.X.1-1 Required Idle mode behaviour regarding Mobility level and MT capability requirement

	MT service

Mobility level 
	MT required


	MT is not required

	Limited
	- Reachability Update
	Nothing

	Unlimited
	- Registration Area Update

- Reachability Update
	Nothing


To maximize resource efficiency both for UE and network, UE which does not require mobile terminated service shall not perform Registration Area Update and Reachability Update procedure including paging procedure. For UE which requires mobile terminated service but with limited mobility level, only Reachability Update procedure is required with paging procedure.
6.3.X.2
Function description
Editor's Note: This clause will contain function descriptions and the interactions among the network functions.
Support of UE which does not required mobile terminated service:
For a UE which does not require mobile terminated service, neither Registration Area Update procedure nor Reachability Request procedure is required. However the NextGen CN (i.e. CP-MM) need to handle the registration validity. During Attach procedure, if a UE does not require mobile terminated service then CP-MM may include Attach valid Time to Attach Accept message depicted in Figure 6.3.X.2-1. If a UE receives Attach Valid Time during Attach procedure, the UE uses this Attach Valid Time to determine whether to perform Service Request or Attach procedure for the next mobile originated service request. If the Attach Valid Time is exceeded then the UE shall perform Attach procedure instead of Service Request procedure. If the Attach Valid Time is still valid then the UE still can perform service request procedure.
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Figure 6.3.X.2-1 Attach procedure for MO only communication (No Mobile terminated service is required)
Since the UE does not perform Registration Area Update and Reachability Update procedure even in 'Unlimited mobility level', AN can fail to find serving CP-MM of the UE. Therefore UE should include CP-MM identification in RRC message which related to Service Request message as depicted in Figure 6.3.X.2-2. Accordingly CP-MM can trigger relocation procedure conjunction with Service Request procedure.
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Figure 6.3.X.2-2 CN relocation procedure triggered by service request
Support of Limited mobility level by providing Allowed TA(s):
Based on subscribed information, a CP-MM determines the UE mobility level is Limited then the CP-MM should include Allowed TA(s) for this UE in Attach Accept message as depicted in Figure 6.3.X.2-3.
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Figure 6.3.X.2-3 Attach procedure for limited mobility level

If a UE receives Allowed TA(s) during Attach procedure, then the UE shall not perform Registration Area Update. If terminated service is required for this UE, the UE only performs Reachability Update procedure. If the UE moves out of allowed TA(s) the UE shall not request any service request procedure. CP-MM consider the UE is implicitly detached when the UE does not perform Reachability Update procedure and/or the UE does not reply to paging request. 
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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