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1
Decision/action requested

Agree the proposed changes in the draft TR.
2
References

[1]
3GPP TR 32.856 0.4.0 Study on OAM support for assessment of energy efficiency in mobile access networks
[2]
ETSI ES 203 228 V1.1.5 (2016-08): "Environmental Engineering (EE); Assessment of mobile network energy efficiency".
3
Rationale

Discuss and agree to include proposed text in clause 4.4.3.3.
4
Detailed proposal

It is proposed to include the following revision-marked text in the TR 32.856 [1].
	First modification


4.4.3.3 Determination of coverage area

4.4.3.3.1 Introduction
Table 4.4.3.3.1-1: Introduction
	ETSI ES 203 228 [2] Clause 6.2.3.0 Introduction

"

The Coverage area is subject to network planning and intended services delivered within a certain geographic area.

These parameters vary according to an MNO strategy and might therefore differ from MNO to MNO but also within the

network of one MNO for different geographical area. For the sake of energy efficiency assessment, drive tests and similar additional measurement campaigns are not required.
The coverage area shall be described by the following parameters:

1. The total geographical area of a country (CoA_geo). This includes the total geographical area which falls into the network operators responsibility (total network and/or sub-area under investigation). A network might cover the geographical area only to a certain fraction (often defined by the license agreements, for example area coverage of a complete countrt or of a region).

2. The designated coverage area (CoA_des). This area defines the area in which a network coverage is provided by the selected sub-network and it’s derived by planning models from network design, planned service and geographical data.

3. A coverage quality factor (CoA_Qdes). This factor takes into account measured feedback from user equipment (as described in table 7). This coverage quality factor signifies that networks might experience false coverage issues (e.g. inside buildings), load congestions or high interference issues. 

 “ 

	Relevant 3GPP specifications: 


	Support status

Not Applicable

	Item
	Description
	Action
	Related CR(s)
	Status



	1
	See next sections.
	None
	None
	Closed


4.4.3.3.2 Geographic coverage area
Table 4.4.3.3.2-1: Geographic coverage area
	ETSI ES 203 228 [2] Clause 6.2.3.1 Geographic coverage area

"

The geographic network coverage area is the total two dimensional area of a country, region or city were the MNO under test provides its service according to the license agreement. This area might be not completely covered by the network. A license agreement might include geographic coverage area (for example >90% of the country area shall be covered) and an additional population coverage area (for example 98% of the population shall be covered)..

.
“ 

	Relevant 3GPP specifications: 


	Support status

Not Applicable

	Item
	Description
	Action
	Related CR(s)
	Status



	1
	


This is out of scope of 3GPP.
	None
	None
	Closed


4.4.3.3.3 Designated coverage area
Table 4.4.3.3.3-1: Designated coverage area
	ETSI ES 203 228 [2] Clause 6.2.3.2 Designated coverage area

"

The designated coverage area is the area to be covered based on network planning and presents the actual geographic are where the operator officially promises coverage. This area is defined by the MNO’s network service plan where the coverage according to the license agreement or similar is delivered.  The area (sometimes referred to as “best server” area), is based on base station power, propagation conditions in the selected area, accepted outage criteria, and considered planning models (and therefore hardly comparable). 

The designated coverage are includes also in-building coverage within this area. The in-building area (for example of multi-story buildings) is only considered as the footprint of the building, not the actual building area.

“ 

	Relevant 3GPP specifications: 

TS 28.667 [28], TS 28.668 [29], TS 28.669 [30]
	Support status

Supported

	Item
	Description
	Action
	Related CR(s)
	Status



	1
	Radio Planning Tools (RPTs) are generally used by mobile network operators to predict coverage and interference in their radio access networks. RPTs utilize site and antenna (equipment) information, as well as geographic data (e.g. terrain data, type of land usage, building data and road data). TSs 28.667, 28.668 and 28.669 specify a read interface to retrieve such data from RPTs; this data includes (per antenna): antenna pattern label, antenna type, antenna longitude, antenna latitude, antenna altitude, antenna bearing and antenna mechanical offset.

Designated coverage area can be calculated from these data.
	None
	None
	Closed


4.4.3.3.4 Coverage quality
Table 4.4.3.3.4-1: Coverage quality
	ETSI ES 203 228 [2] Clause 6.2.3.4 Coverage quality
"
The actual coverage area where UEs can be served might differ from the originally designated coverage area (i.e. false coverage zones  within the considered area). The coverage quality is a measure to estimate the actually covered fraction of the planned total coverage area. User equipment reports such as failed call attempts (table 7) shall be used to determine how well the users within the coverage area are covered.  

The coverage quality  indicator shall be provided for network efficiency result evaluations. It is linked to network quality and has to be defined in relation to the quality of service (QoS) definitions.

A coverage map based on signal quality (SINR) like shown in figure 2 could be used the determine the fraction of the total area were a signal quality above a certain minimum value is achieved. However, such maps require a large amount of measurements and usually drive tests. 

[image: image1]
Figure 4: Typical SINR distribution of a mobile network

For the sake of an energy efficiency assessment it is not required to have the knowledge of the detailed network conditions such as the actual coverage hole locations. From an Energy Efficiency assessment point of view it is important to know how many users/sessions or served users/sessions experienced problems because of lack of sufficient  quality in relation to the total number of users/sessions or served users/sessions within the considered area.

This allows a number of simplifications and an indirect determination of  a quality factor.
The coverage quality factor (QF) for a base station is based on network failure reports of the UE.


The coverage quality factor shall be measured based on coverage failures reported by the appropriate network counters:

[image: image2.png]QF =1 - "percentage of users/sessions with coverage failure” 10)




The following indicators shall be used to calculate the coverage failure (details see table 7):

   1)
RRC setup failure ratio (Call setup failure ratio).

   2)
RAB setup failure ratio (UE-BS radio interface failure).

   3)
RAB release failure ratio (UE-BS radio interface failure).
A further factor which can indicate a coverage issue is the handover drop ratio. However, a handover drop can have multiple reasons (cell overload, UE speed, etc.). Furthermore, the handover drop rate depends on the network structure (number of neighbour cells). Its calculation requires several additional network parameters and complicates the data collection and analysis significantly. This factor is therefore omitted.

The coverage quality factor for a site is defined as follows:


[image: image3.png]QFs = (1- RRC setup failure ratio) (1 - RAB setup failure ratio) (1 - RAB release failure ratio) (1)




The needed parameters are specified by 3GPP standards and the results can be obtained from the network management and supervision.

The failure ratios are the fraction of failures of the total amount of attempts:
( RRC setup failure ratio = (Σk Failed RRC connection establishmentsk)/(Σk Attempted RRC connection establishmentsk).

( RAB setup failure ratio = (Σk RAB setup failurek)/ (Σk RAB setup attemptedk).

( RAB release failure ratio = (Σk RAB release failurek)/ (Σk RAB release attemptedk).

where k is the index spanning over the number of BSs in the considered site.
“ 

	Relevant 3GPP specifications: 

TS 52.402 [22], TS 32.405 [23], TS 32.425 [24]
	Support status

Supported

	Item
	Description
	Action
	Related CR(s)
	Status



	1
	All performance measurements required to calculate TTC failure setup ratio, RAB setup failure ratio and RAB release failure ratio, for GERAN (respectively UTRAN and E-UTRAN) are defined in TS 52.402 [22] (resp. TS 32.405 [23] and TS 32.425 [24]).
See below for further information.
	None
	None
	Closed


Table 4.4.3.3.4-2: Coverage quality (cont’d 1)
	ETSI ES 203 228 [2] Clause 6.2.3.4 Coverage quality
"
Table 8: Measurement parameters required for coverage quality calculation

(refer to [7], [8] and [3] for 2G, 3G and 4G definition/source reference respectively)
Measurement for LTE
Parameter

Function

Counter name

RRC connection establishment failures

Radio resource control

RRC.ConnEstabFail.sum
RRC connection establishment attempts

Radio resource control

RRC.ConnEstabAtt.sum
E-RAB setup failures

Initial E-RAB setup

ERAB.EstabInitFailNbr.sum
Additional E-RAB setup

ERAB.EstabAddFailNbr.sum
E-RAB setup attempts

Initial E-RAB setup

ERAB.EstabInitAttNbr.sum
Additional E-RAB setup
ERAB.EstabAddAttNbr.sum
E-RAB release failures

E-RAB release

ERAB.RelFailNbr.sum
E-RAB release attempts

E-RAB release

ERAB.RelAttNbr.sum
“ 

	Relevant 3GPP specifications: 

TS 32.425 [24]
	Support status

Supported

	Item
	Description
	Action
	Related CR(s)
	Status



	1
	RRC.ConnEstabFail.sum is defined in clause 4.1.1.3 of [24].
	None
	None
	Closed

	2
	RRC.ConnEstabAtt.sum is defined in clause 4.1.1.1 of [24].
	None
	None
	Closed

	3
	ERAB.EstabInitFailNbr.sum and ERAB.EstabAddFailNbr.sum are defined in clause 4.2.1.3 and 4.2.1.6 of [24], respectively.
	None
	None
	Closed

	4
	ERAB.EstabInitAttNbr.sum and ERAB.EstabAddAttNbr.sum are defined in clause 4.2.1.1 and 4.2.1.4 of [24], respectively.
	None
	None
	Closed

	5
	ERAB.RelFailNbr.sum is defined in clause 4.2.2.5 of [24].
	None
	None
	Closed

	6
	ERAB.RelAttNbr.sum is defined in clause 4.2.2.3 of [24].
	None
	None
	Closed


Table 4.4.3.3.4-3: Coverage quality (cont’d 2)
	ETSI ES 203 228 [2] Clause 6.2.3.4 Coverage quality
"
Measurements for UMTS:
Parameter

Function

Counter name

RRC connection establishment failures

Radio resource control

RRC.FailConnEstab.sum
RRC connection establishment attempts

Radio resource control

RRC.AttConnEstab.sum 

RAB setup failures

RAB setup for CS domain

RAB.FailEstabCSNoQueuing.sum,

RAB.FailEstabCSQueuing.sum
RAB setup for PS domain
RAB.FailEstabPSNoQueuing.sum
RAB.FailEstabPSQueuing.sum
RAB setup attempts

RAB setup for CS domain

RAB.AttEstabCS.Conv.<U><D>
RAB.AttEstabCS.Strm
RAB.AttEstabCS.Intact
RAB.AttEstabCS.Bgrd

RAB setup for PS domain
RAB.AttEstabPS.Conv
RAB.AttEstabPS.Strm.<U><D>
RAB.AttEstabPS.Intact
RAB.AttEstabPS.Bgrd
RAB release failures

RAB release for CS domain

RAB.FailRelCS.sum
RAB release for PS domain

RAB.FailRelPS.sum
RAB release attempts

RAB release for CS domain

RAB.AttRelCS.sum
RAB release for PS domain

RAB.AttRelPS.sum
“ 

	Relevant 3GPP specifications: 

TS 32.405 [23]
	Support status

Supported

	Item
	Description
	Action
	Related CR(s)
	Status



	1
	RRC.FailConnEstab.sum is defined in clause 4.4.1.2 of [23].
	None
	None
	Closed

	2
	RRC.AttConnEstab.sum is defined in clause 4.4.1.1 of [23].
	None
	None
	Closed

	3
	RAB.FailEstabCSNoQueuing.sum, RAB.FailEstabCSQueuing.sum, RAB.FailEstabPSNoQueuing.sum, RAB.FailEstabPSQueuing.sum
are defined in clause 4.1.2.3, 4.1.2.5, 4.1.1.3 and 4.1.3.5 of [23], respectively.
	None
	None
	Closed

	4
	RAB.AttEstabCS.Conv.<U><D>
RAB.AttEstabCS.Strm
RAB.AttEstabCS.Intact
RAB.AttEstabCS.Bgrd are defined in clause 4.1.2.1 of [23].
	None
	None
	Closed

	5
	RAB.AttEstabPS.Conv
RAB.AttEstabPS.Strm.<U><D>
RAB.AttEstabPS.Intact
RAB.AttEstabPS.Bgrd are defined in clause 4.1.3.1 of [23].
	None
	None
	Closed

	6
	RAB.FailRelCS.sum is defined in clause 4.1.6.3 of [23].
	None
	None
	Closed

	7
	RAB.FailRelPS.sum is defined in clause 4.1.7.3 of [23].
	None
	None
	Closed

	8
	RAB.AttRelCS.sum is defined in clause 4.1.6.1 of [23].
	None
	None
	Closed

	9
	RAB.AttRelPS.sum is defined in clause 4.1.7.1 of [23].
	None
	None
	Closed


Table 4.4.3.3.4-4: Coverage quality (cont’d 3)
	ETSI ES 203 228 [2] Clause 6.2.3.4 Coverage quality
"
Measurement fro GSM:
Parameter

Function

Counter name

Immediate assignment success

IMMEDIATE ASSIGNMENT

succImmediateAssingProcs

Immediate assignment attempts
IMMEDIATE ASSIGNMENT

attImmediateAssingProcs

“ 

	Relevant 3GPP specifications: 

TS 52.402 [22]
	Support status

Supported

	Item
	Description
	Action
	Related CR(s)
	Status



	1
	succImmediateAssingProcs is defined in clause B.2.1.5 of [22].
	None
	None
	Closed

	2
	attImmediateAssingProcs is defined in clause B.2.1.6 of [22].
	None
	None
	Closed


Table 4.4.3.3.4-5: Coverage quality (cont’d 4)
	ETSI ES 203 228 [2] Clause 6.2.3.4 Coverage quality
"
The following averaging procedure is then used to obtain an average coverage quality factor of the partial network under test:
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where:

   •
S refers to the sites in the MN under measurement;

   •
i is an index spanning over the number of sites.

To avoid overcounting,  the sites designed coverage areas should be defined as the area where the signals from the cells of the site are stronger (Best Server). It holds true that:
[image: image5.png]3)
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where:

   •
S refers to the sites in the MN under measurement;

   •
i is an index spanning over the number of sites.
“ 

	Relevant 3GPP specifications: 


	Support status

Not Applicable

	Item
	Description
	Action
	Related CR(s)
	Status



	1
	The calculation of CoA_QdesMN is to be done at the NM layer is and therefore out of scope of 3GPP.
The calculation of CoA_desMN is to be done at the NM layer is and therefore out of scope of 3GPP.
	None
	None
	Closed


	End of modifications


3GPP
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