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Introduction
In RAN2#75 after discussion it is agreed that background traffic analysis is of high importance. This includes traffic from unattended phone with applications not in “active phase”. In RAN2 #77 it is agreed that existing DRX mechanism is good to handle diverse data applications running in smartphone provided DRX parameters are set properly. There were some proposals and discussion in RAN2#77 on how to handle this. As a way forward it is decided that UE can provide some assistance information. In this document we discuss what are the basic assumption and possibilities to balance the signalling and power consumption. 
Discussion
The possible way forward for this work item is that UE can provide some assistance information to eNB and then eNB can set appropriate configurations. The assumption is UE is aware of applications it is running so as and when application mix change causes the change in traffic pattern then UE can again send assistance information to eNB. It is discussed in [1] what can be possible UE assistance information and based on this email discussion upto RAN2#78 takes place to finalise UE assistance information. Based on assistance information eNB can set appropriate configuration to suite current situation. This mechanism is good baseline to handle power consumption in the UE while it is running diverse range of applications. With this understanding the steps of operation (each time UE moves from Idle to connected) with respect to DRX configuration settings is like:
1. eNB configures a default DRX configuration to UE

2. UE asses the application mix and if it finds that some other DRX configuration can be more suitable then UE sends UE assistance information to eNB

3. As per UE assistance information eNB re-configures DRX configuration

Steps are shown below in Figure 1.
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Figure 1: Base line approach
As it has been seen that even for background traffic there will be several transition from Idle to connected and connected to Idle. Some studies performed to find the smartphone usage pattern [2] reveals that depending on the hour of the day smartphone usage is at max few minutes per hour. Though this is just a trend but more or less it is true that smartphone are not actively used by user and data generated by smartphone is done autonomously by the device. Based on this reasoning it is reasonable assumption that application mix running in the smartphone might not change quite frequently. At least not for several minutes even if several idle to connected and connected to idle transactions are performed by the UE. 
With this assumption it is possible to achieve a balance in power consumption and signalling. The steps of operation with respect to DRX configuration can be:

1. eNB stores the DRX configuration into MME (which was probably derived from assistance information provided by UE during call) while moving from connected to idle.

2. eNB uses this stored configuration as default configuration during next Idle to connected transition. 
3. UE asses the application mix and if it finds some other DRX configuration can be more suitable then UE sends UE assistance information to eNB
4. As per UE assistance information eNB re-configures DRX configuration

Steps are shown below in Figure 2.


[image: image2.emf]UE eNB

RRC re-configuration message

Default DRX configuration

UE Assesment 

If required Send UE assistance 

information

UE assistance Information (New Msg)

RRC re-configuration message

DRX configuration derived from UE 

assistance information

MME

Store DRX configuration While Moving 

from Connected to Idle

Retrieve the stored DRX configuration 

while moving from Idle to Connected

Configure this as Default DRX 

configuration


Figure 2: DRX configuration storage and retrieval 
Proposal 1: eNB stores the DRX configuration in MME (which was probably derived from assistance information provided by UE during call) while moving from connected to idle.

Proposal 2: eNB uses this stored configuration as default configuration during next Idle to connected transition. 

It might be useful to store the last used configuration in MME with timestamp while moving from connected to Idle for this UE. With the help of time stamp it is possible that for how long this stored configuration is considered useful for the next transmission to connected state. 
Proposal 3: While storing the DRX configuration into MME; time stamp is also stored so that based on implementation specific time duration this stored configuration is considered useful for the next transmission to connected state. 

Proposal

In this contribution we have discussed that based on smartphone usage pattern it is possible to achieve balance in UE power consumption and signalling. We propose:
Proposal 1: eNB stores the DRX configuration in MME (which was probably derived from assistance information provided by UE during call) while moving from connected to idle.

Proposal 2: eNB uses this stored configuration as default configuration during next Idle to connected transition. 
Proposal 3: While storing the DRX configuration into MME; time stamp is also stored so that based on implementation specific time duration this stored configuration is considered useful for the next transmission to connected state. 
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