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Decision/action requested

Presented analysis for Energy Efficiency Measurements and drafting proposal for liaison out
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Rationale

ETSI TC-EE sent Liaison [2] to inform 3GPP which the currently early drafts of WI EEPS-DES00005 v0.0.1 [1] was part of “stable”. In this version, the stable parts are those listed in the following table:
	Item
	Section in the ES

	Scope of the ES
	Clause 1

	Metrics and methods applied to sub-networks and extrapolation for larger networks
	Clause 1 (Extrapolation will be detailed in Clause 7 in a later version)

	Metric based on EE as a ratio between DV and EC (i.e. EEMN,D)
	Clause 5 formula (3)


According the working procedure for cooperation on the WI of energy efficiency related performance measurements for E-UTRAN, 3GPP should crosschecks which of the current measurements/KPIs can be used to fulfil the requirements or which new definitions are needed. 
Therefore, this paper brings up the discussion and proposes if 3GPP current performance counters are sufficient to fulfil the EE’s requirements or which new definitions are needed. This discussion paper should be treated as a supporting paper to draft liaison reply to ETSI TC-EE.  
4
Detailed proposal

Metrics analysis for energy efficiency:
The ETSI EE-EEPS005 [1] defined the following metrics shall be used to assess the mobile network energy efficiency:

· The Mobile Network Energy Consumption (ECMN) is the sum of the energy consumption of equipment included in the MN under investigation 
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However, this formula is only covering energy consumption for BS (Base Station) and BH (Backhaul), more detailed information about the mobile network still needs to be provided.
· The Mobile Network performance delivered (DVMN) is the performance indicator of the MN under investigation relevant for energy efficiency assessment.  DVMN is defined as the data volume handled with a defined quality of service by the equipment of the mobile network under investigation during the time frame of the energy consumption assessment. 
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Where DV, measured in Byte, is the performance delivered in terms of data volume in the sub-network over the measurement period T 

· Mobile Network data Energy Efficiency (EEMN,D) is the ratio between the performance indicator (DVMN) and the energy consumption (ECMN) when assessed during the same time frame. EEMN is expressed in Byte/Wh.
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· Mobile Network coverage Energy Efficiency (EEMN,C) is the ratio between the area covered by the BS in the MN under investigation and the energy consumption when assessed during one year. EEMN,C is expressed in m²/Wh. EEMN,C is mainly used to complement EEMN,D for MNs handling low data volumes, in particular in rural or deep rural areas. 

	[image: image4.png]coverage area
EEwve = —fr,——




	(4)


Therefore, the mobile network efficiency shall be defined by two metrics:

1. Capacity (data) efficiency EEMN,D, which is defined as the capacity vs. energy consumption provided within the different sub-network categories

2. Coverage efficiency EEMN,C, which is defined as the covered area vs. energy consumption provided within the different sub-network categories

According the LS from ETSI TC-EE [2], the Formula (3) (EEMN,D) where an Action is deemed to be important from 3GPP to standardize energy consumption and data volume KPIs. Therefore, currently 3GPP should investigate if have possible to standardize the following KPIs in Capacity (data) efficiency EEMN,D : ECMN and DVMN
The Energy Consumption of the MN (ECMN) shall be measured by means of metering information provided by utility suppliers before a mobile network integrated measurement systems are available [1], so that means this measurement seems out of SA5 study scope, but the definition of mobile network integrated measurement systems need to be clarified by ETSI EE.
In the paper of the ETSI EE-EEPS005 [1], the DVMN shall be measured using network counters for data volume related to the aggregated traffic in the set of BS considered in the MN under test, DVMN  includes data volumes for DL, UL and X2 . However, according the general principles of the X2 interface [6], the X2 interface support the exchange of signalling information between two eNBs, in addition the interface shall support the forwarding of PDUs to the respective tunnel endpoints. So we think the data volumes for X2 is considered negligible compared to others. 
In 3GPP TSs, Corresponding data volume relevant measurements/counters defined as following table:
	Measurement Name
	Data Volume for MDT
	Cell PDCP SDU bit-rate
	E-UTRAN IP Throughput

	Definition
	[5]Clause 4.1.8, this measurement is to measure the data volume transmitted or received by the eNB in a configured measurement period for MDT. The measurement is performed per QCI per UE.
	[3] Clause 4.4.1, this measurement provides the cell bit-rate of PDCP SDUs.  This represents the ingress rate of user plane traffic to the eNodeB/RN (via X2 or S1).  The measurement is split into subcounters per E-RAB QoS level (QCI).


	[4] Clause 6.3.1, this KPI measure the payload data volume on IP level per elapsed time unit on the Uu interface.

	Advantage
	Directly measurement counter for Layer 2 Measurements (PDCP SDU), also recommend in ETSI EE-EEPS005 [1] 
	The accurate data volume could be calculated with elapsed time unit on cell level (PDCP)
This measurement could also include the data volume for the user/control plane for DL/UL
	Directly represent the payload data volume on IP layer for DL/UL


	Disadvantage
	This measurement only for MDT UEs, not including the UEs that are non-MDT capable, couldn’t represent whole capacity of MN
	SA5 need to define a new KPI for DVMN
	This KPI is for Uu interface only, it is also only for IP throughput, but not for all data volume


Drafting proposal for LS out:

SA5 should ask ETSI TC EE to clarify the questions below:

1. What is the mobile network integrated measurement systems to measure the ECMN? 
2. What is the definition of Mobile Network e.g. what elements are covered in this definition? What are the limitations? Which interface traffic should be measured?
3. How could the X2 interface affect Energy Efficiency?
4. According to the analysis, since the “Data Volume for MDT” (defined in 3GPP TS 36.314) couldn’t accurately represent the capacity of MN, would ETSI TC EE consider replacing it by other KPIs?
