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Abstract of the contribution: It is proposed that the network selects between keeping UE in connected mode and idle mode for extented DRX based on UE mobility (provided by UE).
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Selection between idle DRX and connected DRX

As discussed in S2-131911, in case the UE is static, and using extended DRX, keeping the UE in connected mode produces larger UE power consumption savings than keeping UE in idle mode when the UE is not active (i.e. not sending nor receiving data). The main cause of this difference is that the UE needs to reestablish an RRC connection for each data transmission, which becomes costly in terms of power consumption in case of  small data bursts. 

On the other hand, if the UE is mobile, and moving across cells with certain frequency, the cost of handovers and possible handover failures for very long DRX cycles makes keeping the UE in connected mode counterproductive. 

There are specific MTC services that fit the following categories:

1. Static device, infrequent short bursts of data traffic. For example: meters, sensors.

2. Mobile MTC devices. For example: MTC devices in cars, in people (health services).

For category 1, connected mode extended DRX would be optimal, while for categoy 2, idle mode extended DRX would be the better choice.

In this contribution, we propose that the UE provides information about mobility (static, mobile) to the network, so that the network can decide whether to keep the device connected or release an RRC connection for extended DRX cycle based on the mobility characteristics of the device.
It is proposed the following:
· The UE provides mobility information to the Network:

· The UE can provide this information to the MME via NAS, by adding a new Mobility IE in the Attach Request andTracking Area Update Request messages. The Mobility IE can take the values “static” or “mobile”. These values are considered static values, and should not change frequently.

· The MME can decide to keep the UE in ECM Connected based on:

· UE mobility (as per mobility IE)

· Whether the UE requires very low power consumption. This can be inferred by the request of extended DRX cycle or via an explicit signalling from UE like proposed in TS 23.887 section 7.1.3.2. Note though that this indication is provided at RRC, it may need to be added to NAS or provided from RAN to MME.
· For example: if the UE is static and requests an extended DRX value, the MME does initiate RRC connection release by itslef. 
· The MME also provides the mobility IE to the RAN in every Initial Context Setup Request.

NOTE:
This same indication could be provided to the eNB directly by the UE, but the intention is to avoid additional overhead. Since the intention is for the mobility status not to change too dinamically this is only allwoed to change during initial registration or registration updates with the MME. 

· The eNB can  setup the inacitivity timer based on

· UE mobility (as per mobility IE received from MME)
· Connected DRX cycle (large value indicates UE requires low power consumption). 

NOTE: Setting up a large connected DRX cycle may be based on power preference indication by UE. 
· Other considerations, like dimensioning (how many devices can be kept in connected mode)

· For example: if the UE is static and the DRX cycle is large the eNB sets the inactivity timer to a large number (order of several hours, or even deactivate the timer). If the UE is mobile, the eNB sets up a short inactivity timer.
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Proposed text into TR 23.887
First change

7.1.3.x
Solution: Determining whether to use extended long DRX in idle mode or in connected mode.

7.1.3.x.1
General

1. In case the network decides to use extended DRX, using the factors as defined in 7.1.3.7, the nework may also need to decide whether to use extended DRX in idle mode (as described in 7.1.3.1) or long DRX cycles in connected mode (as described in 7.1.3.6). There are different scenarios where each of these solutions may be benefitial. For instance, there are specific MTC services that fit the following categories:

2. 1. Static MTC devices, infrequent short bursts of data traffic. For example: meters, sensors.

3. 2. Mobile MTC devices. For example: MTC devices in cars, in people (health services).

For category 1, if extended DRX, is used keeping the UE in connected mode produces larger UE power consumption savings than keeping UE in idle mode when the UE is not active (i.e. not sending nor receiving data). The main cause of this difference is that the UE needs to reestablish an RRC connection for each data transmission, which becomes costly in terms of power consumption in case of  small data bursts. 

On the other hand, for category 2, the cost of handovers and possible handover failures for very long DRX cycles makes keeping the UE in connected mode counterproductive. 
In order for the network to decide whether to keep a UE in connected mode or release RRC connection soon after each data burst, the following is proposed:

-
The UE provides mobility information to the Network:

-
The UE can provide this information to the MME via NAS, by adding a new Mobility IE in the Attach Request andTracking Area Update Request messages. The Mobility IE can take the values “static” or “mobile”. These values are considered static values, and should not change frequently.

-
The MME can decide to keep the UE in ECM Connected based on the mobility IE and the factors as described in 7.1.3.7. For example: if the UE is static the MME does not  initiate RRC connection release by itslef. 

-
The MME also provides the mobility IE to the RAN in every Initial Context Setup Request.

NOTE:
This same indication could be provided to the eNB directly by the UE, but the intention is to avoid additional overhead. Since the intention is for the mobility status not to change too dinamically this is only allwoed to change during initial registration or registration updates with the MME. 

-
The eNB sets up the inacitivity timer based on UE mobility (as per mobility IE received from MME) and the factors as described in 7.1.3.7. Other considerations, like dimensioning (how many devices can be kept in connected mode) may also be take into account. For example: if the UE is static and the DRX cycle is large the eNB sets the inactivity timer to a large number (order of several hours, or even deactivate the timer). If the UE is mobile, the eNB sets up a short inactivity timer.

7.1.3.x.2
Impacts on existing nodes and functionality

Impacts on UE:
-
Provide the mobility IE
Impacts on MME:

-
Receive and use mobility IE to affect decision to start connection release.
Impacts on eNB:

-
Receive and use mobility IE to set up or deactivate inactivity timer. 
7.1.3.x.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
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