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Abstract of the contribution: This contribution proposes to add a solution to alternate extended paging/DRX cycle length along with normal paging cycle. 
1 Discussion

There is a requirement to trigger devices when they are detached. 

“-
A MTC Device shall be able to receive trigger indications from the network and establish communication with the MTC server when receiving the trigger indication. Possible options are:

· Receiving trigger indication in detached state and establish communication.

· Receiving trigger indication in attached state and the MTC device has no PDP/PDN connection.

· Receiving trigger indication in attached state and the MTC device has a PDP/PDN connection.”

The intent behind this requirement is not fully clear and clarification has been requested in an LS S2-111263 sent to SA1. Our assumption is that the main intent behind this requirement to keep the devices detached in order to save energy. Hence one way to address this issue is to reduce the power usage for the MTC device that is not running time critical applications. 
As a result we propose that devices can remain attached, if the power consumption is low, and this could eliminate the usecase to trigger the device when it is detached. 

To address this, we propose a “multiplier value” for the DRX cycle that the MTC device can alternate along with the normal paging cycle. Ericsson proposed a long DRX cycle solution in their paper S2-110382. The drawback that we see with this approach is as follows:
If the DRX cycle remains long every time, the paging retransmission takes longer. For instance, if the paging cycle is e.g. 1 hour, and for some reason the paging is not sent successfully, the server will have to wait for another hour for the successful retransmission. This could also happen if the slot is already occupied by a paging message for some other UE. So even if the application is assumed to be delay tolerant, it might not be good to always have to wait for a complete paging cycle for retransmission. Hence our proposal is specify a scheme that mixes long and short paging cycles e.g. 
|<-DRX cycle->|<extended DRX cycle->|<-DRX cycle->|<extended DRX cycle->| 

The intent behind this proposal is to reduce the probability of a delayed paging request retransmission (explained above) that can occur due to repetitive “extended DRX cycle”.
2 Proposal
It is proposed to add the following to TR 23.888 v1.1.1.
FIRST CHANGE BEGIN
5.15
Key Issue – Extra Low Power
5.15.1
Use Case Description
Extra Low Power is a critical requirement for many devices. For some devices such as animal tracking device, cargo tracking device, prisoner tracking device, elderly / children tracking device and gas meters, extra low power becomes even more critical as it is not easily possible to re-charge or replace the battery when it is being used.
5.15.2
Required Functionality

The following functionalities are required in order to fulfil “Extra Low Power” requirement:

-
It shall be possible to remain attached at the same time save battery consumption to avoid or at least postpone the replacement of the battery.

5.15.3
Evaluation
FIRST CHANGE END
SECOND CHANGE BEGIN

6.yy
Solution – Paging cycles
6.yy.1
Problem Solved / Gains Provided

See clause [5.8] “Key Issue – MTC Device Triggerring” and clause [5.15] “Key Issue – Extra Low Power”.
6.yy.2
General
The solution described in this clause addresses the Key issue “MTC Device Triggering” (mainly the requirement to trigger the UE in detached state), Key issue “Extra Low Power”.
The solution involves the increase in the length of the DRX cycle by using a multiplier value. The longer DRX cycle is enabled by introducing a multiplier value in addition to the coding of the DRX parameter. This is to ensure that the normal UE(s) are not impacted. The multiplier value could be sent to the UE in a NAS message e.g. the Attach Accept / TAU Accept. The UE should alternate the longer DRX value (value specified in the DRX parameter multiplied by the “multiplier value”) and the normal DRX cycle. 
Editor's Note: A solution to introduce longer DRX cycles for MTC devices in GERAN is FFS.

Paging re-transmission timers in the MSC/SGSN/MME should be adapted to fit in the needs of the extended paging cycles and normal paging cycle.
6.yy.3
Impacts on existing nodes or functionality
Impacts on SGSN/MME/MSC:

-
Support for coding of multiplier value for the DRX parameter and sending the multiplier value for DRX parameter in a dedicated NAS message to the UE.

-
Paging re-transmission timer in the MSC/SGSN/MME should be adatpted to fit in the needs of the extended paging cycles and normal paging cycle.

Impacts on UE:
-
Support receiving the multiplier value for the DRX parameter.

-
Support alternating the extended DRX cycle with the normal DRX cycle when the multiplier value is received.

Impacts on E-UTRAN/UTRAN:

-
Modified handling of paging requests to accommodate the extended DRX cycle along with the normal DRX cycle. Also it needs to contain expanded buffers in order to buffer the paging requests received from the core network during the extended DRX cycle period.
Impacts on GERAN:

-
FFS

6.xx.3
Evaluation

SECOND CHANGE END
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