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Abstract of the contribution: This paper proposes NG policy control function does not need to be involved for mobility management.

Discussion

In clause 6.3.9, Solution 3.9 proposed NG Policy Control possibly adjust the subscribed mobility level due to varying condition e.g., geographical location, time and date. 

/*excerpted from the solution description*/

As individual UEs may have different levels of mobility support the subscribed base level(s) is defined in a subscriber database, NG Subscriber Data Management, and is possible to adjust (e.g. due to varying conditions such as UE's location, UE capabilities, application in use, time and date) by NG Policy Control. 
6.3.14 Solution 3.14 also proposed PCF to provide UE mobility information to the MMF. 

/* excerpted from the solution description*/

The policy control function may receive UE mobility information from application layer. UE mobility information can be predictable UE mobility behaviours, e.g. UE mobility pattern or possible UE mobility level(s). If UE mobility behaviours was indicated, the policy control function needs to interpret it to the possible UE mobility level(s). Based on the possible UE mobility level and current UE information, such as UE capabilities, UE location, date and time, the policy control function can determine current UE mobility level(s) , and send it to the MLD function, so that the MLD can update the UE mobility level if necessary.
According to the interim agreement on SA2#117, mobility level is a concept which is applicable on the NG-CN. Mobility level is not a subscription data rather internal concept to optimize mobility management for the UE.
Also in the ongoing overall architecture agreement, there is no direct interface between MMF and PCF, which means PCF needs to update mobility related information in the subscription data server (e.g., SDM) and then MMF retrieves the information from the server. It is undesirable operation since there is no parameter as “mobility level” in the subscription data and all necessary information such as UE’ location, UE capability, subscription, UE preference, or UE’s trajectory would be managed by MMF via signalling with UE and SDM. It does not have to be provided from the PCF to MMF though SDM.
It hasn’t been agreed in the interim agreement on Policy Framework to handle mobility information:
Interim agreements on the Policy Framework key issue:

1.
The PCC framework defined in TS 23.203 is generic and the relevant parts is applicable to NextGen, including: 

a.
The PCC Framework in NextGen includes the following Functional elements: The NG Policy Function that interfaces to the Session Management, the Application Function, and the Online Charging System.
b.
The NG Policy Function evaluates operator policies that are triggered by events received from the Application Function, the Session Management, and the Online Charging System.

c.
The NG Policy Function provides Rules for application and service data flow detection, gating, QoS and flow based charging to the Session Management.

According to the current EPC architecture, PCRF manages session related part not a mobility specific one. Also it hasn’t been proved what a benefit is if NG-PCF provides or manages mobility management related information to the MM function. But it is time to conclude work scope on overall mobility management feature.

Therefore it is proposed NG Policy Function should not exchange any kinds of mobility management related information with MM function to handle mobility pattern.
Related question has been included in the question for conclusion, key issue #3 part.
Proposal
Interim agreements for mobility on demand are as follows:

Interim agreements for mobility on demand aspects related to mobility restrictions are as follows:
1.
The subscription data may include information which can be used to determine the UE mobility restrictions.
2.
UE mobility restrictions are determined by core network based on information such as UE subscription, UE capabilities, UE location, and/or network policies.
Editor's note: What UE capabilities, if any, that are used to determine UE mobility restrictions is FFS.
3.
UE mobility restrictions can be changed due to, e.g., subscription, location, and/or policy change. In addition, UE mobility restrictions can be updated during a mobility management procedure.
4.
Mobility pattern a.k.a mobility level need not be defined as a parameter that is signaled via standardized interface.
5. The mobility pattern is a concept used by the core network to characterize the expected UE mobility.
6. The core network can determine mobility pattern based on following information, e.g.:
A.
UE subscription, e.g. the size of mobility restriction area;
B.
Network policies, e.g. the criteria to quantify mobility pattern;
C.
Statistic UE mobility information, e.g. historical/predictable UE moving trajectory; and/or
D.
UE assisted mobility information, including UE location, UE capabilities, etc.
7. UE mobility pattern can be used by the core network as an input to optimize mobility support provided to the UE, e.g.:
A. Optimizing the allocating CN registration area list;
B. Optimizing UE mobility restriction area provided to the UE (if mobility restrictions to be applied for the UE);
C. Selecting UP functions;
D. Determining whether to keep the UE in CN_CONNECTED mode;
E. Determining the CN assisted information to help RAN level paging.
Editor’s note: The details of the CN assistance for RAN paging will be developed in coordination with the RAN WGs
Editor’s note: If per-Node level NG3 tunnel is supported, it is FFS whether UE mobility pattern needs to be considered to determine the tunnel type, i.e. per-Node or per-Session tunnel.
Interim agreements for mobility restrictions are as follows:
1.  For the mobility restriction “area” aspects, the following applies:

A.  The core network may configure an "allowed area", "non-allowed area" and "forbidden area"  to a UE. At least a granularity of these areas per the TA level is to be supported.
Editor's note:
Whether  finer granularity than per TA level is to be supported 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. 
Editor’s note: How allowed area relates to the core network registration area is FFS.
C.
In a "forbidden area", the UE is not permitted to initiate any (neither CP nor UP) communication with the network.
Editor’s note: Whether the UE will respond to core network paging is FFS.
D.
In a "non-allowed area" the UE is not allowed to initiate Service Request or SM signalling to obtain user services, but even in “non-allowed” area, the UE will perform periodic registration update signalling (due to periodic registration update timer expiration) and regular registration update (due to mobility outside of the TAI list).
Editor’s note: Whether the UE will respond to core network paging is FFS.
NOTE:
How to minimize registration updates due to mobility within a “non-allowed area” is to be determined during normative phase.
E.  If the UE has been provided with overlapping areas then the following applies for the UE logic:
1.
The evaluation of  forbidden area has precedence over the evaluation of  allowed area and the non-allowed area.
2.
The evaluation of non-allowed area has precedence over the evaluation of allowed area.
F.
A UE accessing the network for regulatory prioritized services like Emergency services and MPS overrides any "non-allowed area" and "forbidden area" restrictions.
2.
It has been agreed to specify a geographic subscription parameter to restrict the (service) area within which a UE (e.g. for fixed access) may obtain services from the network.
Interim agreements for reachability and MO only are as follows: 

1. Based on UE indicated preferences, UE subscription data and network policies, or any combination of them, the NG CN determines whether MO only mode is applied for the UE and indicates it to the UE during registration signaling. The UE and core network re-initiates (or exits) the MO only mode at subsequent registration signalling. 
2. A UE in MO only mode is characterized by the UE performing periodic registration (with potentially a very long periodic registration timer), but not listening to CN paging. 
NOTE: 
Even for periodic registration the UE needs to ensure that the UE is properly registered.

3. The core network does not attempt to page a UE in MO only mode and hence the UE is only reachable from the core network when the UE initiates communication during the time the UE stays in CN connected mode. 
Editor’s note: For a UE in CN idle, it is FFS whether MT data is stored/buffered in the core network, and whether additional functionality e.g. equivalent to an active time is required.

4. For a UE in MO only mode the core network determines the frequency of periodic registration.
NOTE : 
The network may need to track the device e.g. due to the need to track a stolen UE. The UE behavior and configuration from the network when tracking is needed is FFS.
Interim agreements for Mobility Management Parameters and their usage:
1.
Table 8.3-1 shows a guidance on what Mobility Management parameters are to be specified, how they are determined, used and by which entity. 
	Parameter Name
	Content
	Example Possible values (*)
	How/Where is used, who provides value and which procedures are affected by parameter (*)

	Mobility Pattern 

(a.k.a. UE Mobility Level in some solutions)
	Expected UE mobility. 
	· TBD 


	· Provided by:

· Subscription assisted (e.g. via Mobility Restriction), , optionally UE assisted, Statistics captured in CN.

· Used in:

· Any decision where mobility pattern might be useful. 

·  Affects triggering of procedure:

· FFS.

	UE Mobility Restriction 
	Defines different types of allowed communication per area.
	· Allowed: Signaling/Data

· Non-allowed: MM Signaling only without Service Request. EMC and MPS is allowed.

· Forbidden: only EMC and MPS is allowed.
	· Provided by:

· CN to UE and RAN in connected mode.

· Input possible from SDM 
· Used in:

· UE to apply allowed type of communication

· CN and RAN to enforce.

· Affects triggering of procedure:

· Service request and SM signaling,  

· MM signaling.

	UE Reachability

(Paging and idle mode parameters, MO only)
	When, Where and How the UE needs to become reachable for MT data or NW originated CP procedures.
	· When: Paging windows, No UE reachability (MO only). 
	· Provided by:

· UE may indicate preference, CN provides to UE and RAN final values

· Used in:

·  UE, CN and RAN. 

· Affects triggering of procedure:

· Regular TAU.

· Paging

	UE Registration Keep-Alive Timer – Periodic TAU.
	Timer for UE to update registration if no signaling has occurred.
	· 0 (no need for keep-alive) to months?
	· Provided by:

· CN to UE (UE may request preference)

· Used by:

· UE to trigger registration keep-alive.

· CN to implicitly detach after safeguard time

· Affects triggering of procedure:

· Periodic TAU.


NOTE (*):  These columns are meant as guidance and to reach a common understanding. The detailed interim agreements of each parameter are captured separately in this section.
X. Mobility management related parameters shall not be exchanged between NG Policy Function and MM function.
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