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Abstract of the contribution: Provides some clarification and proposes a way forward on Mobility Management Parameters definitions 
1.
Discussion

1.1
Background 
As part of Key Issue #3, Section 8.4 introduces the concepts of Mobility Level and Mobility Restriction with the following agreements:

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.
However, the concept of Mobility Level is not clearly defined, and several solutions define give it different meanings and uses. 

	Solution
	Definition (very brief summary)

	Solution 3.9
	Defines Mobility Class (no mobility, low mobility, unlimited/high mobility), which impact provision of allowed areas, and Session Class.

	Solution 3.14
	Defines Mobility level as: 

· No mobility: the UE is static or quasi-static and can only access the network via a fixed access point, which implies no TA change.

· Low mobility: the UE is expected to move within a designated/expected geographical area, e.g. a list of TAs for a campus.

· Full mobility: the UE moves across geographic areas randomly.

	Solution 3.15
	Similar to Solution 3.14, main difference is it includes UL only part, where UE does not provide updates due to mobility.

· Stationary (Uplink (UL)/Bidirectional (BD)) , Limited  (Uplink (UL)/Bidirectional (BD)) and Full (UL/Bidirectional)

	Solution 3.16
	Provides only limited and unlimited mobility levels.

	Solution 3.17
	Idle but not tracked- When UE is in level 1, it is neither tracked nor reachable by the Network. Similar to the UL of Solution 3.15 without differentiating between stationary, limited or full. 

Limited Idle Mode Mobility – fixed tracking area, full idle mode mobility.

	Solution 3.20
	Doesn’t provide a definition of Mobility level explicitly but limits solution to case of MO data only.

	Solution 3.22
	Provides customized MM states for no mobility, or MO only or MT only 

NOTE: Given interim agreement of one MM state model, this solution should not be considered further.


1.2
Observations and Proposed ways forward
From the existing solutions, the following observations and proposals can be made:

1.2.1
Mobility Pattern and Mobility Restriction

Observation 1: Many proposed definitions mix “Mobility level” with “Mobility restriction”, i.e. use the Mobility level value as means to restrict UE service in some areas. 
This is problematic as Mobility Restriction already does that, therefore these two values, if both needed, should have clearly separate meanings. 

From UE and NW perspective the only information that should actually affect whether MM/SM signalling and/or data transmission is possible depending on location is Mobility Restriction not mobility level: 

· This is decided by VPLMN CN based on many factors (consistent interim agreement).

· This is only value that has any meaning in UE in terms of signalling/data communication initiation.

· Mobility Restriction also can be considered for paging strategy and paging area creation when it applies.

The Mobility Level, if needed, is not useful in the UE that eventually applies a given Mobility Restriction, hence shall not be informed to the UE. It could only be a parameter set and used in the Network.

· It is an “informative” parameter that can be used in CN for making a variety of decisions, e.g.:
· Whether to keep UE idle in case of high mobility (similar as Rel-12 CN assistance information) or connected in case of low mobility frequent data, etc.
· To set up “non-allowed” areas or “forbidden” areas. 
· (Potentially for Monitoring events if this feature is added to NG CN)
· Mobility level can be set in the CN considering one or more of:
· “HSS”: subscription information
· Policy Function

· Statistics captured in  the NW
· UE assistance: e.g. UE provides some expected mobility based on own statistics or context awareness (in the house/office, in a car, etc)
NOTE: The details of the Mobility Level determination are FFS.
	Proposal 1:  Mobility Level and Mobility Restriction should be completely separate in meaning

· Mobility level only provides information on mobility and is used in the network to make decisions on e.g. Mobility Restriction, whether to keep UEs connected, etc. 
· The mobility level shall not be informed to the UE. This value is not used in UE. 

· In that sense, a more accurate name is Mobility Pattern.
· Mobility Restriction is decided at CN and provided to UE. This parameter affects UE in terms of signalling/data communication initiation as per interim conclusions in 8.4.


Proposal 1a: The different “values” of Mobility Pattern need not be specified (e.g. ‘no/low/high’) but should be left network implementation specific. However it is FFS whether a specific “fixed access” subscription need to be characterized and if so how.
1.2.2
Mobility Pattern and MO-only concept: UE reachability

Observation 2: Some solutions include the values “UL” or “MO only” as part of the Mobility Level. However, UL only or MO only is related to the reachability, i.e. such UE is never assumed reachable in idle. It is independent of the actual UE mobility pattern. 

Instead of mixing Mobility Pattern with reachability, reachability should be a standalone parameter. Negotiation for reachability should contain the following concepts:
· When:
· For regular DRX: Always
· For power saving (e.g. eDRX, PSM) the UE becomes reachable at certain periods of times. 
· For “MO only”: Never. 
· How:
· Via paging (Negotiation of when UE is reachable for paging needs to be determined)
· E.g.: PSM->active time in idle, eDRX -> PTW.
· By UE connecting and then going to idle (e.g. PSM)
· …
· Where: 
· Reachability area, i.e. paging area (e.g. TAI list)
· ‘MME’ may decide on when, how and where the UE becomes reachable based on UE Mobility Pattern, but UE reachability information should be a separate value from UE Mobility Pattern.
· One possible UE reachability value is never reachable for paging, i.e. MO only.
· UE reachability actually has UE impact and actions based on it.
One thing to clarify is the relationship between the UE reachability value “MO only” (or “Never reachable for paging”) and the need for tracking area updates.

There are (mainly) two types of registration update triggers:
· Trigger type 1: Mobility – (Regular TAU):
· Triggered when the UE steps out of the “reachability area” (aka paging area).
· This TAU trigger does not apply to MO only as there is no reachability area concept in that case.
· Trigger type 2: Registration “keep alive” (Periodic TAU):
· This is orthogonal to whether the UE needs to update the network or not based on reachability area.
· Therefore, it is orthogonal to MO only. An MO only device (who would not perform TAU due to mobility) can still be configured to perform periodic keep alives, i.e. periodic TAUs.
To sum up, there are two independent concepts:
· Whether the UE needs to be reachable: 
· Governed by UE reachability -> MO only is captured in this parameter.
· Affects regular TAU due to mobility (One possible value is “UE non-reachable in idle mode” or “MO only” )
· Whether and after how long the UE needs to send “registration keep-alive”
· Governed by periodic TAU timer (this value could be made large e.g. in the order of month/year). 
· An “MO only” device can also be required to provide “registration keep-alives”.
	Proposal 2: Mobility Pattern and MO only are two separate values. MO only is a value of the UE reachability.

· Mobility Pattern: indicates mobility of the device

· UE reachability: indicates when, where and how the UE becomes reachable. MO only is a particular value of UE reachability where the UE is never reachable unless UE initiates communication.

· In MO only, the UE is still subject to periodic TAU (periodic keep alive). The MO only is not subject to TAU due to mobility.
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It is proposed that this table is captured in TR as guidance for way forward in the interim agreements section. 

3.
Proposed text in TR 23.799

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 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), Policy Function assisted, 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 and possibly adjusted by NG PCF

· 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.
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