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Abstract of the contribution: This contribution provides some clarifications to the solution in clause 7.1.3.4.3.3 of TR 23.887, titled “Keeping UEs in detached state when not communicating”.  
Discussion
At the 3GPP SA2#94 meeting, a solution titled “Keeping UEs in detached state when not communicating” (clause 7.1.3.4.3.3 TR 23.887) was approved. The intention of the solution is to reduce UE power consumption by Detaching the UE when there is no more data to transmit. The Detach of the UE can be initiated either by the UE or by the network. Either “explicit” or “implicit” detach of the UE can be performed. The UE initiated or network initiated Detach actions proposed in the solution are preferably applicable for the scenarios where the UEs perform infrequent mobile originated (MO) communications. It is also assumed the MT communication will be infrequent, and will mostly be supported via UE initiated “polling” of the SCS/AS, or such MT communication is delay tolerant and can wait till the UE attaches to the network.

The discussions below consider the characteristics of the UE–SCS/AS communications as applicable for this UE power saving proposal. Some thoughts, either in the justification of the characteristics the UE–SCS/AS data communication or further elaboration of solution scenario are also provided. 

A. Characteristic -1: The solution is preferably applicable for scenarios where the UEs perform infrequent mobile originated (MO) communication.

This solution should not be used for the scenario where there is need to support unexpected high priority MT communication, even if such MT communication happens infrequently. Any MT communication (initiated by the SCS/AS) should be able to be deferred till such time when the UE becomes available.
In order to support the MT communication, the UE polls the SCS/AS (for MT data) when it attaches to the network. Alternatively, the network sends an Attach notification to the SCS/AS when the UE attaches to the network, so that the SCS/AS can initiate MT communication with the UE.
B. Characteristic – 2: Either the UE or the network can initiate the Detach procedure, and either explicit procedure or implicit detach can be performed.
a. Explicit Detach:
It will be sufficient if the UE is configured to perform explicit Detach procedure. In this case, there is no need for the network (e.g. MME) to know whether the UE is configured to perform Detach action.
If the UE is not configured to perform the Detach action, and the network operator wants to provide network initiated Detach service, then support for network initiated Detach can be configured in UE subscription (e.g.“MO-Only” or “Detach if no communication”).
One of the issues with network initiated detach procedure is how to detect the end of communication. One possibility is, an “Explicit Detach Timer” can be configured in the UE based on UE subscription information. After the UE enters IDLE state the Explicit Detach Timer is started. On the expiry of the Explicit Detach Timer the MME detaches the UE. Such solution is based on the assumption that the communication with the UE ends and then the UE enters IDLE state. 
Alternatively, the SCS/AS notifies the MME about of the end of communication with the UE via Tsp/T5 interface. For a given communication session with the UE, the SCS/AS will know when the communication ends. 
b.  Coordinated implicit Detach:
One of the issues with coordinated implicit detach procedure is how to synchronize the detach time at the network and on the UE.
One possibility can be for the network and the UE to negotiate a “Stay in network timer” during the Attach procedure. Initial configuration of this “Stay in network timer” can be derived from the UE subscription. The timer starts when the UE Attaches to the network. On the expiry of this timer, both the network and the UE detach implicitly. 
Another possibility will be a “Coordinated Implicit Detach Timer” that can be negotiated between the network and the UE during the Attach procedure. The timer starts when the UE enters IDLE state. Both the network and the UE Detach implicitly on the expiry of this timer. 
This idea of the negotiated timer is similar as the solution in sub-clause “7.1.3.4.3.2 (Network Assisted Power Saving) in TR 23.887.
That said, this contribution proposes some clarifications to the solution in clause 7.1.3.4.3.3 TR 23.887.
Proposal
It is proposed to discuss and approve the following changes to TR 23.887.
Start of 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 and there is no unexpected high priority mobile terminating (MT) communication from the SCS/AS. 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. MT communication initiated by the SCS/AS is delay tolerant and waits for the UE to become available.
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 aware about the UE configuration to perform UE initiated detach, then the network relies on the UE behaviour. The UE performs detach after data communication ends. In this case, there is no need for the network entity to know whether the UE is configured to perform the Detach action.
If the network operator is not aware about the UE configuration regarding detaching, then the network initiated Detach procedure should be supported. In this case, an indication is configured in the UE subscription (e.g. “MO-Only” or “Detach if no communication” indication) to indicate to the network entity to perform the Detach action.
One challenge for the network is to know when the data communication between UE and SCS/AS has ended. One possibility is an “Explicit Detach timer” can be configured at the UE based to UE subscription information. When the UE enters IDLE state the Explicit Detach timer is started. The MME detaches the UE on the expiry of the Explicit Detach timer. This is based on the assumption that the communication ends when the UE enters IDLE state. Alternatively, the SCS/AS notifies the MME about of the end of communication via Tsp/T5 interface, since the SCS/AS knows when the communication ends.

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" can be also called "active time" or "reachable time", as it 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. 

-
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 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.
In above example solutions, the timer can be negotiated between the network and the UE during the Attach/TAU procedure.
MT communication handling:
This solution is not used for the scenario where unexpected high priority MT communication is required, even if such MT communication happens infrequently. Any MT communication initiated by the SCS/AS is delay tolerant and be able to be deferred till the UE becomes reachable.

In order to support MT communications, the UE polls the SCS/AS for MT service data when it attaches to the network. Alternatively, the network sends Attach notification to the SCS/AS when the UE attaches to the network, to allow the SCS/AS to initiate MT communication with the UE.
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 exchange parameters like 1) "deferred detach" (or "active") time and 2) start point with the UE.

-
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: to exchange parameters like 1) "deferred detach" (or "active") time and 2) start point with the MME.
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 change
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