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Abstract of the contribution: This contribution aims at resolving the open issues on Detach capability configuration exchange between the UE and the network and how to sync the implicit Detach triggers between the UE and the network.
1. Discussion
This contribution addresses the FFS statements in clause 7.1.3.4.3.3 of TR23.887 – Keeping UEs in detached state when not communicating solution. There is an Editor’s Note in the explicit Detach section which says:
Editor's Note: It is FFS how the network learns 1) about the UE configuration to perform Detach procedure and 2) about the end of communication.

And another one in the implicit Detach section:

Editor's Note: It is FFS how the network and UE negotiate the implicit detach parameters (timer and start point) for the implicit Detach procedure.

It is clear that there are two issues to be clarified:
1) How the network knows whether the UE is configured for explicit/implicit detach? For this it is proposed that when the UE is configured for implicit or explicit Detach:
· either the UE shall indicate its detach capability configuration to the network (in NAS signalling for example); or
· The MME can get the UE’s detach capability configuration from its subscription information.
2) How the implicit Detach timer triggers in the UE and the network are synchronised?  This depends on the adopted solution (as shown in the solution examples for implicit detach in the already agreed solution). It is clarified that the implicit Detach timer value is either exchanged between the network and the UE or it takes the value of the Periodic Update timer. In the latter case the network can take into account the subscription information and/or how long the communication would last when allocating the Periodic TAU Timer to an UE that is configured for Implicit Detach.
2. Proposal

It is proposed to add the following updates to the solution description and evaluation sections in TS23.887. 
* * * * Start of Changes * * * *
7.1.3.4.3.3
Solution: Keeping UEs in detached state when not communicating

7.1.3.4.3.3.1
General

See clause 7.1 "Key Issue - UE Power Consumption Optimizations".
NOTE:
This solution has no relation to other solutions for detaching an UE related to the monitoring action "detaching" described in the Building Block MTCe-MONTE in clause 6 of this TR.
This solution proposes that a UE is kept in detached (aka deregistered) state when no communication from the application point of view is needed. This solution is preferably applicable for scenarios where the UEs perform infrequent mobile originated (MO) communication. For instance, a battery driven UE exchange data with SCS/AS once a day and the power consumption for the Attach procedure is much lower than the consumption needed when the UE stays in idle state (taking into consideration idle procedures like periodic updates TAU/RAU, cell reselection and monitoring to paging channel).

NOTE:
The MO communication means that either 1) the UE's application generates uplink data only to be sent to SCS/AS, or 2) the UE's application polls the SCS/AS for waiting messages.

The network or UE should be configured to perform the detach procedure (implicit or explicit) after the communication is completed. For example this configuration can be stored in the UE's subscription data or the UE can be configured via OMA-DM.
When an UE is configured for Implicit or Explicit Detach:

- Either the UE shall indicate its detach capability configuration to the network (in NAS signalling for example); or

- The MME can get the UE’s detach capability configuration from its subscription information (e.g. provisioned by the M2M service capability layer from SCS).
 
Explicit Detach

The Detach procedure can be performed explicitly initiated by the UE or initiated by the network. 

A UE configured for Explicit Detach after the communication completed shall initiate the explicit detach procedure accordingly.  

If the network operator is aware about the end of communication via means to M2M service capability layer (e.g. from SCS), then the network initiated Detach procedure should be performed. 

Implicit Detach
Currently the implicit Detach procedure is performed internally in the network in failure conditions after expiry of reachability and implicit detach timer in MME/SGSN. The proposed implicit Detach solution herewith is based on the coordinated (i.e. synchronized) transition from attached to detached state in both network and UE without explicit signalling. The implicit Detach is performed soon after communication is completed in order to avoid long idle state period as it is required today (e.g. periodic TAU period + reachability + detach timer, which is in order of hours). The coordinated implicit Detach is advantageous in order to avoid performing specific procedures when the states are not synchronized (e.g. the network runs timers or pages the UE during the UE has transferred to detached state).

Generally to assure the coordinated implicit transition to Detached state, the configuration of 2 main parameters in the network and in the UE is required: 1) a certain implicit detach time and 2) the event/point when this implicit detach timer starts. The term "implicit detach time" refers to the time duration from a certain event (start point) until the UE and network implicitly transfer to detached state.


Several examples are listed below for the applicability of implicit Detach solution:

-
Start the implicit detach timer when the UE transfers to idle state. The implicit detach timer can be set to e.g. 10 min, i.e. the network and the UE perform implicit Detach after being 10 minutes in idle state without actions. The Implicit Detach time is either exchanged between the network and the UE or it takes the value of the Periodic Update timer. In the latter case the network can take into account the subscription information and/or how long the communication would last when allocating the Periodic TAU Timer to an UE that is configured for Implicit Detach.
-
If time-controlled communication is configured, the implicit detach timer would be equal to the "grant time interval" or the "communication window" (please refer to TR23.888 v1.7.0, subclause 5.9). When the "grant time interval" or the "communication window" expire, the UE and the network perform implicit Detach procedure. In this case the Implicit Detach timer takes the value of the ‘grant time interval’ or the ‘communication window’.
-
In the solution for Dormant state as described in this TR subclause 7.1.3.3, the UE and the SGSN/MME can negotiate to transfer to detached state after a particular implicit detach timer expires, as this implicit detach timer starts when the UE does not perform the periodic registration procedure in Dormant state.
7.1.3.4.3.3.2
Impacts on existing nodes and functionality

The list below attempts to summarize the main enhancements: 

-
MME/SGSN should be capable of:
-
in case of explicit Detach: to initiated the Detach procedure when the communication is completed;

-
in case of implicit Detach: to perform Implicit Detach at expiry of the Implicit Detach timer.
-
UE should be capable of:

-
in case of UE initiated explicit Detach: to configure the UE to start detach procedure;

-
in case of implicit Detach: needs to be configured for Implicit Detach and to perform Implicit Detach at expiry of the Implicit Detach timer.
7.1.3.4.3.3.3
Solution evaluation

The implicit Detach procedure has a major benefit compared to explicit Detach in saving the signalling for Detach procedure when the UE is in idle mode (i.e. paging from the network, service request from the UE, detach procedure signalling). For both solutions of explicit and implicit Detach the exchange capabilities and/or configuration of detach parameters between the UE and network is required.
* * * * End of Changes * * * *
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