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2. Text Proposal 
------------------------------------------------------- BEGIN TEXT PROPOSAL ------------------------------------------------------
7.19
Network energy efficiency
The capability is to minimize the RAN energy consumption while providing a much better area traffic capacity.
Both qualitative and quantitative KPIs are proposed.

Network energy efficiency shall be considered as a basic principle in the NR design
The target is a design with:

-
the ability to efficiently deliver data, and 

-
the ability to provide sufficiently granular network discontinuous transmission when there is no data to transmit and network availability is maintained
· mechanisms to increase flexibility with regards to energy saving, including:
· operator selection of the periodicity between signaling reference signals (e.g. synch channels)
· automated selection of maximum MIMO order and corresponding number of active transmitters in a semi-static manner
· UE techniques to wake-up inactive cells
Quantitative KPI:
The following Network Energy Efficiency quantitative KPI (in bit per Joule) shall be used:

a)
to compare different solutions or mechanisms directly related to energy efficiency, when their impact is not obvious from qualitative analysis. When qualitative evaluation provide clear conclusions for the comparison of different Network EE solutions and the evaluation of their impact, the comparison through the proposed quantitative KPI is not required.

b)
to compare the final NR system design with LTE to evaluate the overall improvement brought in terms of Network EE

Definition:
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bk : refers to the weights of every deployment scenario where the network energy efficiency is evaluated. Values for bk are [FFS] 
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V1= Refers to the traffic per second served by a base station (in bits/s)
EC1 = Refers to the power consumed by a base station to serve V1 (in Watt = Joule/s). 
a1 = Refers to the weight for each traffic load level. Values for a1 are [FFS] 
Notes: 
The following assumptions are 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

-
Cooling system impact on EE will not be discussed in 3GPP RAN

-
The detailed evaluation methodology is FFS in RAN WGs
Evaluation is based on inspection as baseline and system level evaluation is to be performed if necessary. For system level evaluation, at least 2 deployment scenarios are considered; one is coverage limited environment (ex: Rural) and the other one is capacity limited environment (ex: Dense Urban).
Editor’s notes: Inspection is the method to qualitatively check the capability of the RAN to improve area traffic capacity with minimum RAN energy consumption, e.g., ensure no or limited increase of BS power with more antenna elements and larger bandwidth, etc. As qualitative evaluation, 3GPP should ensure that the new RAT is based on energy efficient design principles. For quantitative evaluation, one can compare the quantity of information bits transmitted to/received from users, divided by the energy consumption of RAN.
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