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Abstract of the contribution: This paper propose Way Forwards on UE reachablity management.
1.
Discussion
The work task#2 of MM is cut-pasted below: 
	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 


Solutions related to UE reachability management were analysed in the table below: 
	Section
	Name of the solution
	Basic Idea and brief description
	Initial Analyses

	6.3.10
	RAN Specific paging for UE in CN connected mode
	For UE in CN_CONNECTED mode, RAN level paging is needed if UE is in RRC_IDLE or RRC_IN_ACTIVE state.
RAN level paging is triggered by DL data/MT signalling arrived at RAN node.
How RAN does the paging is left to RAN WGs.
	For UE in CN_CONNECTED, how to buffer the MT DATA and triggering the RAN level paging is proposed.

	6.3.12
	Solution for UE reachability in power saving state
	This solution similar to the ePSM solution described in TR 23.709 clause 5.8.
The UE can alternate between successive Reachability interval (TReach) and Power Saving Mode (PSM) interval (TPSM) that are repeated periodically.
When Applied to "Connected Inactive", MT data is buffered in RAN if UE is in PSM state, and RAN initiate paging when UE become reachable for paging 
When Applied to "CN_Idle", MT data is buffered in CN if UE is in PSM state, and CN initiate paging when UE become reachable for paging 
Some RAN parameters e.g. RP cycle parameters, is decide by RAN WG and NG CN for above two applied cases.
	PSM state in LTE is proposed, seems both RAN and CN knows UE is in this PSM state.
How to handle MT data when UE is in CN_CONNECTED and CN_IDLE is proposed.


	6.3.13
	Solution for mobility framework with split Location Tracking Function
	Location Tracking (LT) functionality is separated into RAN LT function and CN LT function. 
Besides the CN level UE location tracking, i.e. the location tracking via the NAS message, the CN LT function maintains RAN LT function ID, UE RAN anchor, and set the RAN Tracking policy (e.g., acceptable delays for DL reachability, etc.) as well as UE Location Update policy (e.g., RAN LR area, etc.). 
The RAN LT function performs RAN level UE location tracking in its coverage area, e.g. calculate the UE location by processing the received radio signal. It reports UE location related information to the CN LT function when it is need. Triggers for the reports can be the changes of the UE RAN anchor point, UE moving out of coverage, etc.
	CN level and RAN Level tracking is introduced.
Interactions on Location Tracking related in details between UE, RAN and CN are defined, e.g. detailed functions and procedures.


	6.3.17
	Support for Idle Mode Mobility capabilities
	Three levels for NextGen Idle Mode Mobility (IMM) capabilities have been defined, and how to determine UE’s IMM mobility capabilities is also defined, also UE can transits among those three levels
For each IMM mobility capability levels, following aspects, e,g. UE-NW connections, TAU, Paging, and Reachability are discussed.
	This Solution target for WT #3, however, also addresses some aspects of WT#2.
UE may within one of the three IMM mobility capability levels, and the handling of UE-NW connections, TAU, Paging, and Reachability are different within different level.

	6.3.20
	Solution for UE reachability for devices with only MO-communication
	For MO communication only UE, UE and network negotiated whether (IDLE MODE, Paging, MT communicatios) are applied or not, based on UE preference, Subscription, and Configuration. 
Based on the result of the negotiation, the mobility related behaviours are clarified.
	Focus on customizing mobility behaviours of UE and NW based on UE preference, subscription and configurations. 

	6.3.21
	Solution for explicit signaling to limit idle mode procedures
	In order to reduce signaling in the network and power optimization in the UE, this solution propose that UE explicitly request stop sending TAU and stop listen for page whenever feasible, e.g the UE do not always require MT services
	Focus on how to remove TAU/Paging procedure for UEs that does not requires such procedures.

	6.3.23
	Two layers Tracking Area handling
	The two layers tracking area handling allows efficient paging area management mechanism for both stationary device and normal mobility device. Two type of TA are introduced, namely, 1)  no/low mobility TA is relatively small (e.g. one cell or a few number of cells) and suitable for no/low mobility UE and 2) the second tracking area ‘Normal mobility TA” is relatively large and suitable for the medium/high mobility UE/application.
The UE could be configured with Normal mobility or No/Low mobility. 
A cell belongs to two different tracking areas. 
The procedure that how to configure two level tracking is also defined.
	Two types of TACs are defined, which with different tracking area size. 
Also two kind of UE mobility configuration, which denotes different mobility.
This solution increase tracking area management complexity.


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

Based on above analyse, there are following commonalities among existing solutions:
1. In CN CONNECT mode or using enhanced Power Saving Mode, RAN level paging is needed. (This is derived from solution 6.3.10, and 6.3.12 ). However, how to manage RAN level paging areas is left to RAN WGs.
2. Two level location management (tracking area) are needed to saving resources, and adopt to different UE mobility patter. (This is derived from solution 6.3.13, and 6.3.23 ). 
a) Since RAN WG has already agreed to introduced RRC_IN-ACTIVE to reduce power comsuption, it is proposed to use CN level tracking and RAN level tracking as way forward; 
b) How RAN level tracking works is left to RAN WG mainly, if cooperation between CN and RAN is needed, SA2 should be involved, 
For Q #2. Connection state model, following commonalities among existing solutions:
1. Some UEs may only have the CN-CONNECTED mode at CN level. (from solution 6.3.10, 6.3.17 and 6.3.20) ;
2. The UE may provide preference to NW, and NW decides on which mobility procedure should be used or not. based on subscription and local policy. (from solution 6.3.17; 6.3.20 and 6.3.21 );
For Q #3. Detection of UEs no longer reachable, don’t find any solution explicitly address this, so this paper does not touch this. Further, we think it is would be good if we can discuss Q#3 later after agreements is reached on Q#1,and Q2. 
Base on above discussion, we propose way forward on UE reachability management, as follow.
1. Capture above solution commonalities (if agreeable) as interim agreements for Q#1 and Q#2
2. Discuss Q#3 after that agreements is reached on Q#1,and Q2. 
2
Proposal
It is proposed to update the Section 8.3 of TR 23.799 to include above commonalities as interim agreements.
* * * Start of changes * * * *

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 UE reachability management are as follows:

1. The RAN-level paging maybe triggered by RAN while UE is in CN-CONNECTED mode.
2. Upon successful registration, the network may keep the UE in CN-CONNECTED mode.
3. The NW decides on which mobility procedure (e.g. paging) should be used or not based on received preferences from the UE on requested features, and also based on subscription and local policy.
* * * End of changes * * * *
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