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1
Introduction
The stage 2 for “Minimisation of Drive Test” (MDT) is currently under development in 3GPP RAN2. The latest version is available in [1] including the agreements from RAN2#69 meeting.
The high-level MDT concept has been already agreed during the Study Item phase and general concepts and requirements are captured in chapter 4.1 of [1].

This contribution aims to discuss the point 5) of chapter 4.1 of [1] – Location information.
2
Discussion
About linking MDT measurements to location information chapter 4.1 of [1] states:

5) Location information 
The measurements shall be linked to available location information and/or other information or measurements that can be used to derive location information. 

In order to allow the operator during post-processing of MDT measurements a linking to a geographical position where the MDT measurement was taken, several methods can be considered. During the Study Item phase a framework for association of location information with MDT measurements has already been proposed in [2]. Here it was proposed by the co-signing operators that:

As this information is essentially only available in the UE, we propose to define a frame work for the UE on how location information is provided to the network together with the MDT measurement results.

The measurements in shall be linked to available location information and/or other information or measurements that can be used to derive location information (serving cell id / neighbour cell information).

A proposed outline would be:  

a) In every case the last (visible) cell identifier is given (but no dedicated measurement to get cell identifier is foreseen – just use last stored valid cell identifier);

b) In every case the RF fingerprint is given (strongest neighbors received signal strength) (but no dedicated measurement to get RF fingerprint* is foreseen – just use last stored valid fingerprint);

c) If a GNSS (e.g. GPS) receiver is active and can deliver GNSS coordinates: GNSS coordinates are given. 

* “fingerprint” refers to a set of neighbour cell measurements available 
  in the UE at the time the measurement was taken

Proposal 3: 
RAN2 agree that available positioning information is reported to the network together with the MDT measurement results.   

Further for this discussion it is proposed that accurate location information available inside the UE, i.e. provided by an integrated GNSS receiver (e.g. GPS) is considered as essential information for MDT, which should be linked to taken MDT measurements. It should be understood that operators do not intend to provide 3GPP defined network based positioning support just for the purpose of MDT !
In order to bring these aspects forward in RAN2 it is proposed to define a generic concept for association of location information to any MDT measurement based on the capability of a UE and the availability of such location information. 

In general we think it is only necessary to reflect the location information framework as proposed in [2] to the stage 2 and stage 3 of MDT and thus no additional configuration of location information reporting is required when defining a MDT measurement configuration.

Proposal 1: A generic framework for location association to MDT measurements is being defined in the standard, avoiding the definition during each MDT measurement configuration.
So a framework for location information association to MDT measurements – i.e. the place were the measurement has been taken – would be (here for idle mode MDT):
a) Serving cell ID (E-CGI) where MDT measurement has been taken – added in every case

b) Snapshot of available neighbour cell measurements - sometimes referred as “RF fingerprint” – of up to [tbd] neighbour cells

c) For UEs with positioning capabilities and available position information at the time the MDT measurement has been taken, longitude and latitude in a defined format in addition to the serving cells ID (E-CGI). 

Proposal 2: The above framework requires the UE to include always a) plus b) OR c) depending on availability of this information

As a) is straight forward, the number of cells for b) and the reporting format for b) and c) need to be discussed.
Further this contribution provide a size estimate for the location information linked to a taken MDT measurement

2.1 Discussion on location information formats
a) Serving cell ID
The serving cell ID shall be the E-CGI as defined in [3].
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b) RF fingerprint
For UE not capable of providing accurate location information, either due to limited capabilities or GNSS based location information is not available at the time when MDT measurement is taken, shall include in addition to a) available RF measurements of up to 6 neighbouring cells.
The cell Identity shall be the PSC for UMTS cells or the PCI for E-UTRAN cells. 
Proposal 3: The Cell Identity shall be the PSC for UMTS cells.
Proposal 4: The Cell Identity shall be the PCI for E-UTRAN cells.

The RF measurement shall be the RSCP for UMTS cells and the RSRP for E-UTRAN cells.
Proposal 5: The RF measurement shall be the RSCP for UMTS cells.
Proposal 6: The RF measurement shall be the RSRP for E-UTRAN cells.
The RF measurement shall be coded as defined in [4] for UMTS and as defined in [5] for E-UTRAN respectively.

Further details shall be discussed during the stage 3 phase.

c) GNSS based location information
In case the UE has internal GNSS (e.g. GPS) information available, it shall associate the MDT measurements in addition to the serving cell ID with position information. 3GPP defined data formats in [6]. With regard to the application on positioning information only longitude and latitude are required information.
The proposed format would be:
Longitude


Latitude





N/S xx°yy.zzz

W/E xx°yy.zzz


(24 bits)



(24 bits)



Coding of this information shall be analogue to the coding in other 3GPP protocols, e.g. LPP as defined in TS 36.355. 



Proposal 7: For GNSS based location information only longitude and latitude information is required for the association with MDT measurements; coding should be analogue to other 3GPP protocols.
2.2 Evaluation of data amount for location information per taken MDT measurement

In the following section the max. amount of location information data is calculated.
For UE taken MDT measurement without GNSS based position information available:
a) Serving cell ID + b) for 6 E-UTRAN cells

[MCC + MNC + CI ]+ [6 * (PCI + RSRP)] = x bits

[3 bit + 3 bit + 28 bit] + [6 * (9 bit + 7 bit)]    =   142 bits 
For UE taken MDT measurement with GNSS based position information available:
a) Serving cell ID + c) (Position + Velocity + Bearing)
[MCC + MNC + CI ]+ [lon + lat]= x bits

[3 bit + 3 bit + 28 bit] + [24 bit + 24 bit] 
  =   82 bits 

Considering an idle mode measurement job for 1 hour – which is considered as an absolute upper bound – and a MDT measurement taken once every DRX cycle (1.28s) the maximum required location information data amount can be calculated to:
For UE taken MDT measurement without GNSS based position information available:
60 min * 60s / 1.28s = 2812 MDT measurements

2812 * 142 bits = 399304 bits equals roughly 49 kByte
For UE taken MDT measurement with GNSS based position information available:
60 min * 60s / 1.28s = 2812 MDT measurements

2812 * 82 bits = 230584 bits equals roughly 28 kByte
3
Conclusion

In this paper we discussed a framework for location association with MDT measurements. It is proposed to discuss the proposals in this paper and reflect the agreeable ones in the MDT stage 2 [1].
Proposal 1: A generic framework for location association to MDT measurements is being defined in the standard, avoiding the definition of each MDT measurement configuration.
Proposal 2: The above framework requires the UE to include always a) plus b) OR c) depending on availability of this information

Proposal 3: The cell Identity shall be the PSC for UMTS cells.
Proposal 4: The cell Identity shall be the PCI for E-UTRAN cells.

Proposal 5: The RF measurement shall be the RSCP for UMTS cells.
Proposal 6: The RF measurement shall be the RSRP for E-UTRAN cells.
Proposal 7: For GNSS based location information only longitude and latitude information is required for the association with MDT measurements; coding should be analogue to other 3GPP protocols.
Further this framework for location association with MDT measurements shall be applied for all MDT measurements and also discussed as an enhancement for the Rel-9 agreed RLF measurements reporting agreed in [7]. 
References

[1] R2-101891, 3GPP TS 37.abc v0.3.0 “Minimisation of Drive Test”, Nokia/NSN (rapporteur), 3GPP RAN2#69 meeting
[2] R2-096219, Operator proposal to focus work on MDT, Deutsche Telekom, NTT DOCOMO, Orange, Telecom Italia, TeliaSonera, Vodafone, CMCC, 3GPP RAN2#67bis meeting
[3] 3GPP TS 23.003

[4] 3GPP TS 25.331

[5] 3GPP TS 36.331

[6] 3GPP TS 23.032, “Universal Geographical Area Description (GAD)” 
[7] R2-101856:
CR on UE-originated RLFreporting for MRO SON use case, Nokia Siemens Networks, Nokia Corporation, Deutsche Telekom, Panasonic, 3GPP RAN2#69 meeting 
