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1. Introduction
In the last RAN2 meeting, it was agreed that for Immediate MDT, validity time is defined to guide whether detailed location information can be included in a measurement result for MDT purpose. The followings summarise the agreements:

· For immediate MDT, location information validity time is defined.
· The UE should include the available detailed location information only once. 
· For both event based and periodic reporting (see 5.2.1.1), the detailed location information can only be included if the report is transmitted within the validity time after the detailed location information was obtained. 
· However, it is FFS whether validity time is configurable or specified.

This document discusses the concerns if validity time is specified (fixed), and proposes that validity time should be configurable to cover various UE speeds and coverage map accuracy policies. 
2. Validity Time: fixed value or configurable?

Validity time value for detailed location information depends on the following factors:

· UE speed

· Operator’s policy for coverage map accuracy

The following table shows the example of validity time variation for different UE speeds and different coverage map accuracy requirements.

Table 1: Validity time for different UE speeds and coverage accuracy requirements
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The followings are reasons why validity time for location information cannot be fixed (specified) into a single value: 

1. Different operators have different policy for coverage map accuracy.

One operator may think that coverage map accuracy of 50 m is enough but others may not. Therefore the specification cannot assume one value that would satisfy all operators’ policies.

2. MDT is likely to be performed in different areas of the network which has different mobility characteristics.

MDT which is performed along a toll road or high-speed bullet-train track may require a smaller validity time value because the UE is moving at high speed. In contrast, MDT which is performed in an urban area, downtown or residential area may need to be configured with a bigger validity time value.

3. The relation between the Report Interval and validity time in periodic measurement reporting.
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Figure 1: Reporting Interval and Validity Time

As illustrated in Figure 1, for periodic measurement reporting, the validity time needs to be the same or larger than the report interval to ensure that the precious detailed location information is included in one of the periodic measurement report.

In today’s RRC specification, the ReportInterval is configurable as the following:

ReportInterval ::=




ENUMERATED {











ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240,











min1, min6, min12, min30, min60, spare3, spare2, spare1}

To cope with the configurable values for ReportInterval IE, validity time should be also configurable.

4. The importance of validity time in event triggered measurement reporting

For event triggered measurement reporting, validity time is necessary to ensure that the detailed location information that is included in the measurement is not obsolete information that is determined e.g., 1 hour before the measurement is taken. As explained in point 1, validity time should be set according to the network environment where the the event triggered measurement reporting would occur.

5. Future-proof specification
Already in current specification, MDT may be configured to a specific UE based on IMSI or IMEI-SV, and also in combination of the UE AS capabilities. Therefore, depending on the area within the network, a network may configure MDT parameters in a certain area to a certain UE according the the UE type, e.g., handset type UEs in urban shopping or bussiness area are configured with a bigger value of validity time because they are likely to move in a walking speed, MTC devices which are embedded in a car navigation system along toll road area are configured with a smaller value of validity time because they are likely to move at higher speed, etc.

Considering that different kinds of UEs are likely to be developed in the near future, it is beneficial if the specification allows flexible setting of validity time so that those different UE types can be easily utilised for MDT purpose.
From the above arguments, it is clear that validity time for detailed location information cannot be specified as a single fixed value, as it would create less flexibility for the operator to create a good coverage map according to its accuracy policy and its network mobility characteristics, and it would prevent optimum utilisation of different UE types for MDT purpose in the near future.
Proposal 1: Validity time for detailed location information in Immediate MDT should be configurable. 

If proposal 1 is agreed, then RAN2 needs to determine the value range.  We think that the following points should be considered when deciding the value.

· The values should be able to cover various UE speeds and operator’s policies for coverage map accuracy.

Based on the above consideration and taking into account the examples in Table 1, we propose to define the following validity time values: 1, 2, 4, 8, 16, 32, 42, 60 s.

Proposal 2: Validity time values are defined as the following: 1, 2, 4, 8, 16, 30, 40, 60 s.
3. Summary and proposal
This document presented and explained the concerns if validity time for location information in Immediate MDT is specified as a single fixed value.

The followings are proposed: 

Proposal 1: Validity time for detailed location information in Immediate MDT should be configurable.
Proposal 2: Validity time values are defined as the following: 1, 2, 4, 8, 16, 30, 40, 60 s.
4. Reference
[1]. TS 37.320, v.10.0.0

ANNEX: Necessary RRC changes for validity time configuration
3GPP TSG-RAN2 Meeting #72bis 
(
R2-11xxxx
Dublin, Ireland, 17 – 21 January 2011
	CR-Form-v9.7

	CHANGE REQUEST

	

	(

	36.331
	CR
	CRNum
	(

rev
	-
	(

Current version:
	10.0.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	Necessary RRC changes for validity time configuration

	
	

	Source to WG:
(

	NTT DOCOMO, INC.

	Source to TSG:
(

	R2

	
	

	Work item code:
(

	MDT_UMTSLTE-Core
	
	Date: (

	06/01/2011

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-10

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	Validity time for location information in Immediate MDT is configurable. The values for validity time needs to be captured.

	
	

	Summary of change:
(

	Validity time IE is defined with value of 1, 2, 4, 8, 16, 30, 40, 60s and included in ReportConfigEUTRA

	
	

	Consequences if 
(

not approved:
	Validity time for location information in Immediate MDT is not captured.

	
	

	Clauses affected:
(

	6.2

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	-


ReportConfigEUTRA
The IE ReportConfigEUTRA specifies criteria for triggering of an E‑UTRA measurement reporting event. The E‑UTRA measurement reporting events are labelled AN with N equal to 1, 2 and so on.

Event A1:
Serving becomes better than absolute threshold;

Event A2:
Serving becomes worse than absolute threshold;

Event A3:
Neighbour becomes amount of offset better than PCell;

Event A4:
Neighbour becomes better than absolute threshold;

Event A5:
PCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

Event A6:
Neighbour becomes amount of offset better than SCell.

ReportConfigEUTRA information element
-- ASN1START

ReportConfigEUTRA ::=



SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventA1







SEQUENCE {






a1-Threshold





ThresholdEUTRA





},





eventA2







SEQUENCE {






a2-Threshold





ThresholdEUTRA





},





eventA3







SEQUENCE {






a3-Offset






INTEGER (-30..30),






reportOnLeave





BOOLEAN





},





eventA4







SEQUENCE {






a4-Threshold





ThresholdEUTRA





},





eventA5







SEQUENCE {






a5-Threshold1





ThresholdEUTRA,






a5-Threshold2





ThresholdEUTRA





},





...,





eventA6







SEQUENCE {






a6-Offset






INTEGER (-30..30),






a6-ReportOnLeave




BOOLEAN





}




},




hysteresis






Hysteresis,




timeToTrigger





TimeToTrigger



},



periodical







SEQUENCE {




purpose








ENUMERATED {















reportStrongestCells, reportCGI}



}


},


triggerQuantity





ENUMERATED {rsrp, rsrq},


reportQuantity





ENUMERATED {sameAsTriggerQuantity, both},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





ReportInterval,


reportAmount





ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},


...,


[[
si-RequestForHO-r9




ENUMERATED {setup}

OPTIONAL,
-- Cond reportCGI



ue-RxTxTimeDiffPeriodical-r9

ENUMERATED {setup}

OPTIONAL
-- Need OR

]],

[[
includeLocationInfo-r10

 

ENUMERATED {true}

OPTIONAL,
-- Cond reportMDT



reportAddNeighMeas-r10



ENUMERATED {setup}

OPTIONAL,
-- Need OR


validityTime-r10




ENUMERATED {s1, s2, s4, s8, s16, s30, s40, s60}

OPTIONAL
-- Cond reportMDT

]]

}

ThresholdEUTRA ::=




CHOICE{


threshold-RSRP





RSRP-Range,


threshold-RSRQ





RSRQ-Range

}

-- ASN1STOP

	ReportConfigEUTRA field descriptions

	eventId

Choice of E‑UTRA event triggered reporting criteria.

	aN-ThresholdM

Threshold to be used in EUTRA measurement report triggering condition for event number aN. If multiple thresholds are defined for event number aN, the thresholds are differentiated by M.

	a3-Offset/ a6-Offset

Offset value to be used in EUTRA measurement report triggering condition for event a3/ a6. The actual value is IE value * 0.5 dB.

	reportOnLeave/ a6-ReportOnLeave

Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.

	triggerQuantity 
The quantities used to evaluate the triggering condition for the event. The values rsrp and rsrq correspond to Reference Signal Received Power (RSRP) and Reference Signal Received Quality (RSRQ), see TS 36.214 [48].

	timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

	reportQuantity 
The quantities to be included in the measurement report. The value both means that both the rsrp and rsrq quantities are to be included in the measurement report.

	maxReportCells

Max number of cells, excluding the serving cell, to include in the measurement report.

	reportAmount

Number of measurement reports applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. In case purpose is set to ‘reportCGI’ only value 1 applies.

	ThresholdEUTRA

For RSRP: RSRP based threshold for event evaluation. The actual value is IE value – 140 dBm.

For RSRQ: RSRQ based threshold for event evaluation. The actual value is (IE value – 40)/2 dB.

	si-RequestForHO

The field applies to the ‘reportCGI’ functionality, and when the field is included, the UE is allowed to use autonomous gaps in acquiring system information from the neighbour cell, applies a different value for T321, and includes different fields in the measurement report.

	ue-RxTxTimeDiffPeriodical
If this field is present, the UE shall perform UE Rx-Tx time difference measurement reporting and ignore the fields triggerQuantity, reportQuantity and maxReportCells. If the field is present, the only applicable values for the corresponding triggerType and purpose are ‘periodical’ and ‘reportStrongestCells’ respectively.

	validityTime

If this field is present, the UE shall include detailed location information in the measurement report if the measurement
is reported within the ‘validityTime’ after the detailed location information was obtained.


	Conditional presence
	Explanation

	reportCGI
	The field is optional, need OR, in case 'purpose' is included and set to 'reportCGI'; otherwise the field is not present.

	reportMDT
	The field is optional, need OR, in case 'triggerType’ is set to ‘eventA2’ or 'periodical'; otherwise the field is not present.
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