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1
Decision/action requested

Agree the proposed changes in the draft TR.
2
References

[1]
3GPP TR 32.856 Study on OAM support for assessment of energy efficiency in mobile access networks
[2]
ETSI ES 203 228 V1.1.1 (2015-04): "Environmental Engineering (EE); Assessment of mobile network energy efficiency".
3
Rationale

Discuss and agree to include proposed text in clauses 4.4.2.1 and 4.4.2.2.
4
Detailed proposal

It is proposed to include the following revision-marked text in the TR 32.856 [1].
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4.4
Measurement of energy efficiency
4.4.2 Measurement procedures

4.4.2.1 Measurement of Energy Consumption
	ETSI ES 203 228 V1.1.1 Clause 6.2.1 Measurement of Energy Consumption
"
The Energy Consumption of the MN can be measured by means of metering information provided by utility suppliers

or by mobile network integrated measurement systems. Moreover, sensors can be used to measure site and equipment

energy consumption.

The ECMN is based on site granularity and includes therefore all the equipment that is on the MNO sites (including the

network controllers whenever applicable). The ECMN shall be differentiated per MNO providing service to the MN; in

case of shared infrastructure the ECMN of the shared sites shall be computed per each MNO sharing those sites in a

proportional ratio. In case of separate metering per MNO the respective part of the ECMN shall be assigned to each

MNO.

The ECMN shall be based on a per RAT estimation. If in the site there are BS of different RATs the ECMN shall be

measured per each RAT.

The list of equipment operating in the MN sites under investigation shall be reported in the assessment report, including

cooling, power conversion, etc. For a site with multi RAT equipment the energy consumption of that equipment shall be

split between each RAT proportionally to the configured RF power transmitted by each RAT; further details on the

multi RAT will be issued according to the development of multi RAT measurement in ETSI ES 202 706 [i.2].

The reporting frequency of the ECMN should be aligned with the energy provider settings and mobile network

performance assessment settings. It shall be reported in the assessment report.

NOTE: When a mobile network integrated measurement system according to ETSI ES 202 336-12 [9] is

available, it should be used in addition to the utility provided ECMN, allowing a more precise estimation of

the consumption per RAT and per MNO.
“ 

	Relevant 3GPP specifications: 


	Support status

Not Applicable

	Item
	Description
	Action
	Related CR(s)
	Status


	1
	The measurement of energy consumption of radio access network is currently out of the scope of 3GPP.
	None
	None
	Closed


4.4.2.2 Measurement of capacity
	ETSI ES 203 228 V1.1.1 Clause 6.2.2 Measurement of capacity
"
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.

For PS traffic, the data volume is considered as the overall amount of data transferred to and from the users present in

the MN under test. Data volume shall be measured in an aggregated way per each RAT present in the MN and shall be

measured referring to counters derived from vendor O&M systems.

“ 

	Relevant 3GPP specifications: 

TS 52.402, TS 32.405, TS 32.425
	Support status



	Item
	Description
	Action
	Related CR(s)
	Status


	1
	For PS traffic in 2G radio access networks, DVMN-PS can be obtained via OA&M thanks to the following per cell measurements defined in TS 52.402 [x]:

# Number of received acknowledged octets of EGPRS block on RLC layer (cf. clause B.2.1.58 of [x])

# Number of transmitted octets of EGPRS block on RLC layer acknowledged by mobile (cf. clause B.2.1.59 of [x]).
In case of RAN sharing, these measurements cannot be obtained on a per Participating Operator basis.
	TBD
	TBD
	Open

	2
	For PS traffic in 3G radio access networks, there are no measurements defined in TS 32.405 [y] thanks to which DVMN-PS can be obtained.
	TBD
	TBD
	Open

	3
	For PS traffic in LTE radio access networks, DVMN-PS can be obtained via OA&M thanks to the following per cell measurements defined in TS 32.425 [z]:

# Average DL cell PDCP SDU bit-rate (cf. clause 4.4.1.1 of [z])

# Average UL cell PDCP SDU bit-rate (cf. clause 4.4.1.2 of [z]).
These measurements value (in kb/s) shall be multiplied by the measurement period value (in sec) to obtain data volume in kbits.
In case of RAN sharing, these measurements cannot be obtained on a per Participating Operator basis.
	TBD
	TBD
	Open


	ETSI ES 203 228 V1.1.1 Clause 6.2.2 Measurement of capacity
"
For CS traffic (e.g. CS voice or VoLTE), the data volume is considered as the number of minutes of communications

during the observation period multiplied by the data rate of the corresponding service and the call success rate. The call

success rate is equal to 1 minus the sum of blocking and dropping rates, i.e.:
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The blocking rates are computed using the O&M counters. They are composed of traffic channel (TCH) and signalling

channels (SCH) blocking rates:
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The dropping includes the intra-cell call failure and the handover failure:

[image: image3.png]1 dropping rate = (1 — intracell failure rate) (1 — handover failure rate) ©




“ 

	Relevant 3GPP specifications: 

TS 52.402, TS 32.405, TS 32.425, TS 32.250, TS 32.298
	Support status



	Item
	Description
	Action
	Related CR(s)
	Status


	1
	In this table, the analysis of 3GPP support of ETSI ES 203 228 data volume metrics for CS traffic is done for 2G, 3G and LTE. For each RAT, the analysis is done with regard to the following metrics:

1/ number of minutes of communication

2/ data rate of the corresponding service

3/ call success rate, calculated based on blocking rate and dropping rate.
NB: the following terms, used in formulas (7), (8) and (9) of ETSI ES 203 228, are not defined in this document:
# blocking rate

   # TCH blocking rate

   # SCH blocking rate

# dropping rate

   # intracell failure rate

   # handover failure rate.

	Send a LS to ETSI EE asking for definition of terms used in formulas (7), (8) and (9).
	None
	Open

	2
	For CS traffic (e.g. CS voice) in 2G radio access networks, there are no OA&M measurements defined in TS 52.402 [x], regarding:

# the number of minutes of communication;
# the data rate of the corresponding service;
As far as blocking rate is concerned (traffic channel (TCH) blocking rate, and signalling channel (SCH) blocking rate), there are no corresponding OA&M measurements defined in TS 52.402 [x].
As far as dropping rate is concerned, handover failure rate in 2G networks can be calculated thanks to the following measurements defined in TS 52.402 [x]:

# Successful Internal Handovers, intra-CELL (cf. clause B.2.1.30 of [x])

# Unsuccessful Internal Handovers, intra-CELL (cf. clause B.2.1.31 of [x])

# Attempted incoming Internal inter CELL Handovers (cf. clause B.2.1.32 of [x])

# Successful incoming Internal inter CELL Handovers (cf. clause B.2.1.33 of [x])

# Attempted outgoing Internal inter CELL Handovers (cf. clause B.2.1.34 of [x])

# Successful outgoing Internal inter CELL Handovers (cf. clause B.2.1.35 of [x])


	TBD, depending on ETSI EE answer to LS.
Also TBD if new OA&M measurements shall be defined to enable calculating the blocking rate
	TBD
	Open

	3
	For CS traffic (e.g. CS voice) in 3G radio access networks, DVMN-CS can be obtained via OA&M thanks to the following per cell measurements defined in TS 32.405 [y]:

# Call duration in UTRAN cell for CS domain (cf. clause 4.23.1 of [y]), for each following data rate of conversational service:


1: AMR rate (12.2 10.2 7.95 7.4 6.7 5.9 5.15 4.75) kbps

 

2: 12.2 kbps

 

3: 28.8 kbps

 

4: 32 kbps

 

5: 64 kbps
The blocking rate can be obtained via OA&M thanks to the following per cell measurements defined in TS 32.405 [y]:
# Attempted RRC connection establishments (cf. clause 4.4.1.1 of [y])
# Failed RRC connection establishments (cf. clause 4.4.1.2 of [y])
# Attempted RRC re-establishments (cf. clause 4.5.1 of [y])

# Failed RRC re-establishments (cf. clause 4.5.2 of [y])
As far as dropping rate is concerned, handover failure rate in 3G networks can be calculated thanks to the following measurements defined in TS 32.405 [y]:
# Attempted outgoing intra-NodeB hard handovers (cf. clause 4.10.2.1 of [y])
# Failed outgoing intra-NodeB hard handovers (cf. clause 4.10.2.3 of [y])
# Attempted outgoing inter-NodeB, intra-RNC hard handovers (cf. clause 4.10.3.1 of [y])
# Failed outgoing inter-NodeB, intra-RNC hard handovers (cf. clause 4.10.3.3 of [y])

# Attempted outgoing inter-RNC hard handovers via Iur (cf. clause 4.10.4.1 of [y])

# Failed outgoing inter-RNC hard handovers via Iur (cf. clause 4.10.4.3 of [y])

# Attempted outgoing inter-RNC hard handovers switching in the CN (cf. clause 4.10.6.1 of [y])
# Failed outgoing inter-RNC hard handovers switching in the CN (cf. clause 4.10.6.3 of [y]).

	None
	None
	Closed

	4
	For CS traffic (e.g. VoLTE) in LTE radio access networks, there are no measurements defined in TS 32.425 [z], regarding:

# the number of minutes of communication;

# the data rate of the corresponding service;

The blocking rate can be obtained via OA&M thanks to the following per cell measurements defined in TS 32.425 [z]:

# Attempted RRC connection establishments (cf. clause 4.1.1.1 of [z])
# Failed RRC connection establishments (cf. clause 4.1.1.3 of [z])
# Attempted RRC connection re-establishments (cf. clause 4.1.2.1 of [z])

# Failed RRC connection re-establishments (cf. clause 4.1.2.3 of [z])

# Number of initial E-RABs attempted to setup (cf. clause 4.2.1.1 of [z])
# Number of initial E-RABs failed to setup (cf. clause 4.2.1.3 of [z])
# Number of additional E-RABs attempted to setup (cf. clause 4.2.1.4 of [z])
# Number of additional E-RABs failed to setup (cf. clause 4.2.1.6 of [z])

As far as dropping rate is concerned, handover failure rate in LTE networks can be calculated thanks to the following measurements defined in TS 32.425 [z]:

# Attempted outgoing intra-eNB/RN handovers per handover cause (cf. clause 4.3.1.1.1 of [z])

# Successful outgoing intra-eNB/RN handovers per handover cause (cf. clause 4.3.1.1.2 of [z])

# Attempted outgoing intra-DeNB handover executions from DeNB cell to RN per handover cause (cf. clause 4.3.1.1.4 of [z])

# Successful outgoing intra-DeNB handover executions from DeNB cell to RN per handover cause (cf. clause 4.3.1.1.5 of [z])

# Attempted outgoing inter-eNB handover executions per handover cause (cf. clause 4.3.1.2.2 of [z])

# Successful outgoing inter-eNB handover executions per handover cause (cf. clause 4.3.1.2.3 of [z])

# Attempted outgoing handovers per handover cause (cf. clause 4.3.1.3.1 of [z])

# Successful outgoing handovers per handover cause (cf. clause 4.3.1.3.2 of [z])

# Attempted outgoing intra-frequency handovers (cf. clause 4.3.1.4.1 of [z])

# Successful outgoing intra-frequency handovers (cf. clause 4.3.1.4.2 of [z])

# Attempted outgoing inter-frequency handovers – gap-assisted measurement (cf. clause 4.3.1.4.3 of [z])

# Successful outgoing inter-frequency handovers – gap-assisted measurement (cf. clause 4.3.1.4.4 of [z])

# Attempted outgoing inter-frequency handovers – non gap-assisted measurement (cf. clause 4.3.1.4.5 of [z])

# Successful outgoing inter-frequency handovers – non gap-assisted measurement (cf. clause 4.3.1.4.6 of [z])

# Attempted outgoing handovers with DRX (cf. clause 4.3.1.5.1 of [z])

# Successful outgoing handovers with DRX (cf. clause 4.3.1.5.2 of [z])

# Attempted outgoing handovers non-DRX (cf. clause 4.3.1.5.3 of [z])

# Successful outgoing handovers non-DRX (cf. clause 4.3.1.5.4 of [z])

# Attempted executions of outgoing handover to the cells outside the RN per handover cause (cf. clause 4.3.1.6.2 of [z])

# Successful executions of outgoing handover to the cells outside the RN per handover cause (cf. clause 4.3.1.6.3 of [Z])


	None
	None
	Closed


	ETSI ES 203 228 V1.1.1 Clause 6.2.2 Measurement of capacity
"
In order to include reliability in the measurement the aggregated data volume shall be provided together with the 95th

percentile of the cumulative distribution, for each RAT in the MN.

NOTE 1: It is not possible for data services to determine a user related QoS, i.e. to identify for each data connection

if a target throughput has been reached using counters. Such a computation would need the usage of

probes that is out of scope of the present document.

NOTE 2: As soon as the MDT related measurements in [6] are available the data volume may be measured

according to the specification given therein (especially referring to clause 4.1.8 in [6]). In this case, the

per-user information about QoS can be obtained for data services and only connections with good QoS

should be considered.

“ 

	Relevant 3GPP specifications: 


	Support status



	Item
	Description
	Action
	Related CR(s)
	Status


	1
	On Note 1: probes are out of scope of 3GPP/SA5 as well.
	None
	None
	Closed

	2
	On Note 2, more input is needed from ETSI EE.
	TBD
	TBD
	Open


	End of modifications


3GPP


