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Abstract of the contribution: This PCR proposes to resolve two FFSs in clause 3.1.3.4.3.3. 
Discussion
For UEPCOP feature in TR 23.887, this paper provides solutions to resolve the following two FFSs in clause 3.1.3.4.3.3 for coordinating implicit/explicit detach on both of network and UE sides:
[Explicit detach]:

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.

The purposes to perform explicit detach procedure by the UE or the network is different. 

· For the UE, the explicit detach procedure is used to disconnect communication with the network and inform the network to release network resource for the UE. Further, the detach procedure can be for switching off, in which the UE does not need to get detach acceptance by the network after sending detach request. However the network can eventually implicit detach the UE when a pre-configured time, implicit detach timer, is due. 
· For the network, the explicit detach procedure maybe for resolving network congestion situations or releasing network resources from the UE that is no longer requiring communication, e.g. UE disconnects the last PDN connection. Without knowing the UE configuration and the end of communication, network-initiated detach procedure may result in extra signalling overheads and dissatisfaction of the UEs. 
Proposal#1: For UEPCOP, the network-initiated detach procedure can only apply for the MTC device which MO communication is always triggered/scheduled by the network. 
· If coordination can be made between the network and the UE, implicit detach is used.
[Implicit detach]:

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.
Practically, the value of the implicit detach timer is network dependent, which is configured by network operators. Only for some scenarios the value of the implicit detach timer is set with a specific value, e.g. the UE is ISR activated, emergency attached, or with MM back-off timer. 
· For the ISR activated case: when the implicit detach timer expires the network implicitly detaches the UE and the UE deactivates ISR. This is to implicitly detach UE from one of the registered CN node that has lost contact from the UE. 

· For the emergency attached UE case: when the periodic TAU timer/mobile reachable timer expires, both the network and the UE detach implicitly.
· For the back-off UE case: when back-off timer is sent with NAS reject message to a UE, the UE can only reinitiate NAS request procedure after the timer is expired. The network would configure the mobile reachable timer and implicit detach timer so that the network can implicitly detach a UE which does not respond after expiry of the back-off timer. 
For solutions of Attach/Detach, it is assumed that the UE goes to detached state for saving power if MO/MT communication is not required. Coordinating attach/detach state based on the needs for the transmission between MO and MT is somewhat difficult. Due to the fact that MO and MT transmission are possible when mobile reachable timer/periodic TAU timer is running, the periodic TAU timer can be regarded as a reference timer for coordination, which is actually coordinated already, i.e. the mobile reachable timer is set slightly larger than the PTAU timer. 
Proposal#2: The periodic TAU timer can be a reference timer for coordinating implicit detach on both of the network and the UE. 
· Then the start point is when the UE enters idle mode. 
· The periodic TAU timer allocated in Attach/TAU procedure can be configured by the network based on subscription, local configuration.
· If PTAU timer is set with a very small value, the network and the UE can also implicitly detach right after the UE entering idle mode. 
Proposal#3: For activating coordination for implicit detach between the network and the UE, 
· a UE can indicate “power-saving-attach/update”, e.g. by a new attach/update type or a new indicator, in Attach/TAU request message; or

· a MTC device can be configured with “power-saving attach/update” via OMA-DM. 
By this way, for a UE requesting power-saving-attach/update, the UE and the network perform implicit detach while the expiry of the PTAU timer/Mobile reachable timer, respectively.
Proposal
It is proposed to include the change proposals in TR 23.887.

* * * First Change * * * *
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. Further, it is possible to exchange capabilities and certain detach parameters (like timer and starting point as described below) between the network and UE.
Explicit Detach
The Detach procedure can be performed explicitly initiated by the UE or initiated by the network. 

If the network operator is not aware about the UE configuration to perform UE initiated detach, then the network relies on the UE behaviour. 

If the network operator is aware about the UE configuration regarding detaching, then the network initiated Detach procedure should be performed. One main challenge for the network is to know when the data communication between UE and SCS/AS is completed.

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 at UE or mobile reachable timer+ detach timer at network , 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.
For activating coordination for implicit detach between the network and the UE, the UE can indicate a new attach type or a new additional update type or an indicator in Attach/TAU request message.  Or a MTC device can be configured with “power-saving attach/update” type via OMA-DM. The network should take into account subscription, configuration and/or how long mobile-terminated communication would be required when allocating PTAU timer for the power-saving-attached/updated UE. For a power-saving-attached/updated UE, when periodic TAU timer/Mobile reachable timer expires both the UE and the network perform implicitly detach. 


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. This can be achieved by allocating a PTAU timer to a power-saving-attach/update UE in Attach/TAU procedure depending on subscription, configuration and/or required duration for MT transmission. If PTAU timer is set with a very small value, the network and the UE can also implicitly detach right after the UE entering idle mode.
-
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. When determining periodic TAU timer for a power-saving-attach/update UE, the network takes into account configured 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. If a UE requesting for power-saving attach/update indicates "active time" in the attach/TAU request message, the UE enters Dormant state when the active time is expired and performs implicit detach instead of PTAU procedure after PTAU timer is expired.
-    For the UE requires only a period time to poll data from the network, as indicated in clause 3.1.3.4.1, the UE can perform power-saving attach procedure. Further, the UE can be normal attached and continue to perform PTAU procedure for a pre-configured times, e.g. 2 times of PTAU, if the UE does not retrieve the MT-SMS it is expected. The UE can indicate power-saving-update in the last TAU procedure.
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 MO and MT communication is completed;

-
in case of implicit Detach: to allocate a "periodic tracking area update timer" based on the indication received from the UE requesting power-saving-attach/update, and perform implicit detach when the mobile reachable timer is expired..
-
UE should be capable of:

-
in case of UE initiated explicit Detach: to configure the UE to start detach procedure when the MO and MT communication is completed;

-
in case of implicit Detach: to indicate a power-saving-attach/update and perform implicitly detach when the PTAU timer received from the MME is expired. .
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.
For explicit detach procedure, the network-initiated detach procedure can only apply for the MTC device which MO communication is always triggered/scheduled by the network. If reattach is required and reattach time is scheduled and known by the network, the reattach-wait-time may be provided as indicated in clause 3.1.3.4.2. If coordination can be made between the network and the UE, implicit detach is used.
For implicit detach procedure, the coordination between the network and the UE can be made by using "periodic tracking area update timer" and a new indication, e.g. attach or update type or indicator, requesting by the UE or by configuration on MTC device via OMA-DM. 
* * * End of Change * * * *
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