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Abstract of the contribution: It is proposed to introduce a framework of average UE power consumption under different modes to be used for evaluation of different solutions that may be proposed within UEPCOP work item.
Introduction
When discussing different techinques for UE power consumption optimization, it is important to have a framework of reference for evaluation - or at least have an idea of - how much power can be saved, and under which situation or use case the solution is most beneficial. Moreover, since RAN has also approved a UEPCOP
Otherwise, comparison of different proposals becomes unclear and subject to speculative guesses of which would save the most power. With a clear reference framework on UE power consumption, it should become more straightforward to predict the savings, which together with evaluation of UE and NW impacts should have a fair comparison across different solutions. When evaluating a solution, it would help to have a rough prediction of battery life under different use cases.
Conclusion 1: UEPCOP should adopt a reference framework for UE power consumption under different modes (e.g. connected, idle, idle-DRX, sleep, etc),  in order to facilitate comparison between different optimizations techinques.
It is also important to clarify how SA2 UEPCOP WID will interact with RAN UEPCOP WID, particularly at evaluation stage. Since there may solutions that only have RAN impact, it is to be predicted that some solutions may be proposed at RAN level.

Conclusion 2:It should be agreed how SA2 and RAN UEPCOP WID outputs interact, particularly at evaluation stage.
UE Power consumption numbers

In this section, we present the UE power consumption in mA under different modes.

The main states to be discussed included are:

· Connected State Tx and Rx

· Idle mode.

· Sleep mode.

· Idle-DRX.

· UE power consumption cost from idle to connected mode.

The evaluation methodolgy should include the table below, filled with average UE power consumption numbers for idle and connected mode states:

	States
	Current
(mA)

	CONNECTED
	Rx
	

	
	Tx
	

	IDLE
	Average for 1.28 sec DRX
	

	
	Sleep
	


In order to compute the cost in terms of power consumption of a UE transitioning from IDLE to CONNECTED mode it is assumed an average current consumption beween Rx and Tx multiplied by the delay of the procedure.
It is encouraged that UE vendors provide estimates of the values above. 

NOTE:
These numbers should be presented in order of magnitude, and averaged over many scenarios and possible implementations, and should not be taken as specific numbers for particular implementations. 

Interaction between SA2 and RAN UEPCOP WIDs

There are 4 possible types of solutions that could be proposed in UEPCOP, given the type of network impact:

· CN impact only: 

· No impact in RAN nodes.
· This type of solution should be proposed and discussed in SA2.
· CN based solution with some RAN impact: 

· Most impact in Core Network (NAS, etc), but with some relatively minor modifications at RAN level.
· This type of solution should be proposed and discussed in SA2.
· RAN based solution with minor CN impact:

· Most impact at RAN level, some relatively minor impact at Core Network.
· This type of solution should be proposed and discussed direcctly in RAN WGs.
·  RAN impact only:
· This type of solution should be proposed and discussed direcctly in RAN WGs.
Regardless of the categorization above, potential solutions for adoption in SA2 should be evaluated in RAN WGs. 
Conclusion

Given the discussion above, it is proposed to add an Evaluation Methodology section, describing the framework of reference for UE power consumption and interaction with RAN UEPCOP WI.

Start Change

7
UE Power Consumption Optimizations (UEPCOP)
7.1
Key Issue - UE Power Consumption Optimizations
7.1.1
Description

Power consumption is important for UEs using battery and also for UEs using external power supply and its importance increases with the continued growth of device populations and more demanding use cases. The importance can be illustrated by following scenarios, e.g.:

-
For M2M use cases like sensors that run on battery it is a major cost to on site exchange (or charge) the batteries for a large amount of devices and the battery lifetime may even determine the device’s lifetime if it is not foreseen to charge or replace the battery;

-
From the wide range of applications (e.g. smart phone Apps or MTC applications) a considerable number of applications show communication patterns for which the 3GPP system could be enhanced to provide services with a more optimized UE power consumption e.g.:
-
For smart phones the frequent communication with the network currently causes battery drain; and
-
Even for scenarios where UEs may consume power from an external power supply it may be desirable to consume less power for energy efficiency purposes.

This key issue identifies and evaluates solutions to lower UE power consumption. It is expected that each solution provides a justification for which type of UE characteristics it addresses and how/why UE power consumption is lowered.
There are 5 possible types of solutions that could be proposed in UEPCOP, given the type of network impact:

· - CN impact only: 

· - No impact in RAN nodes.
· - This type of solution should be proposed and discussed in SA2.
· - CN based solution with some RAN impact: 

· - Most impact in Core Network (NAS, etc), but with some relatively minor modifications at RAN level.
· - This type of solution should be proposed and discussed in SA2.
- Equal CN and RAN impact: 

- Impact in Core Network (NAS, etc), and  RAN level at equal level.
- This type of solution should be proposed and discussed in SA2.
· - RAN based solution with minor CN impact:

· - Most impact at RAN level, some relatively minor impact at Core Network.
· - This type of solution should be proposed and discussed directly in RAN WGs.
· NOTE: Whether CN impact is regarded as minor will be decided on case by case basis
·  - RAN impact only:
· - This type of solution should be proposed and discussed directly in RAN WGs.
Regardless of the categorization above, potential solutions for adoption in SA2 should be evaluated in RAN WGs. SA2 may discard any solution before requesting feedback to RAN WGs.

7.1.2
Architectural Requirements

Architecture goals for UE power consumption optimizations include:

1.
Power consumption optimizations for cases when the UE stay in connected mode for long periods.

2.
Solutions for battery consumption efficiency shall not affect the ability to receive mobile terminating communications within an acceptable delay.

Editor’s Note: Additional architecture goals for UE power consumption optimizations is FFS.


NOTE 1:
If this work requires any new or specific solution for small data transmission then it should not define an own solution but take advantage from any common solution for small data transmission.
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