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1
Introduction
In the TR, study on scenarios and requirements for next generation access technologies [1] the section regarding KPIs includes among both UE energy efficiency and network energy efficiency.
In this paper, we will look more on the aspects of the UE power consumption with basis in the work done in the early phases of LTE design. During this phase UE power consumption was also discussed and a concern, and based on those discussions C-DRX was introduced in LTE.

NR will add another dimension to the power consumption discussion that was not considered at least during the beginning of LTE design - namely eNB or network power consumption. In NR the same consideration on how to best design the system in order to enable good power saving opportunities for the eNB. 
2
Discussion

In order to further discuss in the future possible power consumption impacts from different solution, it seems as a reasonable first step to agree on some common power consumption models.
2.1 Power consumption models

To evaluate the power consumption impact on the UE from different solutions (when needed) it would be necessary to agree on some (simplified) power consumption models for UE and eNB. In early stages of the LTE work, such model was proposed [2] and used in order to evaluate C-DRX and UE power savings. A similar simple model can likely be re-used in NR, although the latencies can be expected to be shorter.
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Where:

	Parameter
	Label/value
	Default value

	Absolute power consumption in “Active with data tx” state. Relative Upper limit set to get some absolute numbers on the graphs.
	Pat
	1000 mW

	Relative power consumption in “Active data/no data rx” state.
	Par
	0.50*Pat

	Relative power consumption in “Deep sleep” state.
	Pds
	0.00*Pat

	Relative power consumption in “Light sleep” state.
	Pls
	0.02*Pat

	Duration of transition from “Deep sleep” to “Light sleep” state.
	Td2l
	xms

	Relative power consumption while changing from “Light sleep” to “Light sleep” state.
	Pd2l
	0.08* Td2l

	Duration of transition from “Light sleep” to “Active with (no) data rx” state.
	Td2l
	xms

	Duration of transition from any active state to any sleep state
	Tat2d or Tat2l or Tar2d or Tar2l
	0ms


Actual power consumption numbers are all relative. All time delay numbers will depend on the cell synchronization and measurement reference signal design and requirements.

Proposal 1: Discuss and agree the different values used in the UE power consumption model.

Having a commonly agreed basic UE power consumption model will help the further evaluation work

The proposed model was developed during the initial design of LTE DRX and therefore it does not take into account the carrier aggregation (or dual connectivity) into account. As can be observed from the model it has focus on DL reception only and does not account for UL traffic. In that sense it would be rather simple extend the model to cover CA as well – assuming UE has separate receivers.
A similar simple model would be needed for eNB side. The TR lists a number of details regarding the network energy efficiency. For RAN4 work we likely only need to consider the radio part of the network. The TR also list some assumptions that should be considered as starting point for the discussion in RAN WGs:

· The IMEC model can be used as a starting point with possible enhancements or adjustment depending on considerations brought to RAN WGs. Similar other models are not precluded (Further discussion in RAN WGs needed). Other alternative models can be considered in RAN1 if needed.

· Energy Efficiency Quantitative KPI should be evaluated by means of system level simulations at least in 2 deployment scenarios: one coverage limited environment (ex : Rural) AND one capacity limited environment (ex : Urban).

· Evaluation should not be for peak hour but based on a 24 hour daily traffic profile. We recommend that at least 3 load levels should be evaluated

Proposal 2: Companies are encouraged to bring their views on an eNB power consumption model in the coming meeting. 

3
Conclusion
In this paper, we will look more on the aspects of the UE power consumption with basis in the work done in the early phases of LTE design. We also look at the new dimension on power savings added in NR - namely eNB or network power consumption and savings. Based on the paper we propose:

Proposal 1: Discuss and agree the different values used in the UE power consumption model.

Proposal 2: Companies are encouraged to bring their views on an eNB power consumption model in the coming meeting. 
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