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8.2.8
Common Measurement Initiation

8.2.8.1
General

This procedure is used by a CRNC to request the initiation of measurements on common resources in a Node B.

8.2.8.2
Successful Operation
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Figure 11: Common Measurement Initiation procedure, Successful Operation
The procedure is initiated with a COMMON MEASUREMENT INITIATION REQUEST message sent from the CRNC to the Node B using the Node B control port.

Upon reception, the Node B shall initiate the requested measurement according to the parameters given in the request. Unless specified below, the meaning of the parameters are given in other specifications.
[TDD - If the Time Slot Information is provided in the Common Measurement Object Type IE , the measurement request shall apply to the requested time slot individually.]

[FDD - If the Spreading Factor Information is provided in the Common Measurement Object Type IE, measurement request shall apply to the PCPCHs whose minimum allowed spreading factor (Min UL Channelisation Code Length) is equal to the value of Spreading Factor Information.
If the Common Measurement Type IE is not set to 'SFN-SFN Observed Time Difference' and the SFN Reporting Indicator IE is set to "FN Reporting Required", the SFN IE shall be included in the measurement report or in the measurement response, the latter only in the case the Report Characteristics IE is set to 'On-Demand'. The reported SFN shall be the SFN at the time when the measurement value was reported by the layer 3 filter, referred to as point C in the measurement model [25]. If the Common Measurement Type IE is set to 'SFN-SFN Observed Time Difference' and the SFN Reporting Indicator IE is ignored.

If the SFN IE is provided, it indicates the frame for which the first measurement shall be provided. The provided measurement value shall be the one reported by the layer 3 filter, referred to as point C in the measurement model [25].

Common measurement type

If the Common Measurement Type IE is set to 'SFN-SFN Observed Time Difference', then the Node B shall initiate the SFN-SFN Observed Time Difference measurements between the reference cell identified by C-ID IE and the neighbouring cells identified by the UTRAN Cell Identifier(UC-Id) IE.
Report characteristics
The Report Characteristics IE indicates how the reporting of the measurement shall be performed. See also Annex B.

If the Report Characteristics IE is set to 'On-Demand', the Node B shall report the result of the requested measurement immediately.

If the Report Characteristics IE is set to 'Periodic', the Node B shall periodically initiate a Measurement Reporting procedure for this measurement, with the requested report frequency. If the Common Measurement Type IE is set to 'SFN-SFN Observed Time Difference', all the available measurement results shall be reported in the Successful Neighbouring cell SFN-SFN Observed Time Difference Measurement Information IE in the SFN-SFN Measurement Value Information IE and the Node B shall indicate in the Unsuccessful Neighbouring cell SFN-SFN Observed Time Difference Measurement Information IE all the remaining neighbouring cells with no measurement result available in the Common Measurement Reporting procedure.

If the Report Characteristics IE is set to 'Event A', the Node B shall initiate the Common Measurement Reporting procedure when the measured entity rises above the requested threshold and stays there for the requested hysteresis time. If no hysteresis time is given, the Node B shall use the value zero for the hysteresis time.

If the Report Characteristics IE is set to 'Event B', the Node B shall initiate the Common Measurement Reporting procedure when the measured entity falls below the requested threshold and stays there for the requested hysteresis time. If no hysteresis time is given, the Node B shall use the value zero for the hysteresis time.

If the Report Characteristics IE is set to 'Event C', the Node B shall initiate the Common Measurement Reporting procedure when the measured entity rises by an amount greater than the requested threshold within the requested time. After having reported this type of event, the next C event reporting for the same measurement cannot be initiated before the rising/falling time has elapsed since the previous event reporting.

If the Report Characteristics IE is set to 'Event D', the Node B shall initiate the Common Measurement Reporting procedure when the measured entity falls more than the requested threshold within the requested time. After having reported this type of event, the next D event reporting for the same measurement cannot be initiated before the rising/falling time has elapsed since the previous event reporting.

If the Report Characteristics IE is set to 'Event E', the Node B shall initiate the Common Measurement Reporting procedure when the measured entity rises above the 'Measurement Threshold 1' and stays there for the 'Measurement Hysteresis Time' (Report A). When the conditions for Report A are met and the Report Periodicity IE is provided, the Node B shall initiate the Common Measurement Reporting procedure periodically. If the conditions for Report A have been met and the measured entity falls below the 'Measurement Threshold 2' and stays there for the 'Measurement Hysteresis Time', the Node B shall initiate the Common Measurement Reporting procedure (Report B) as well as terminating any corresponding periodic reporting. If 'Measurement Threshold 2' is not present, the Node B shall use 'Measurement Threshold 1' instead. If no 'Measurement Hysteresis Time' is provided, the Node B shall use the value zero as hysteresis times for both Report A and Report B.

If the Report Characteristics IE is set to 'Event F', the Node B shall initiate the Common Measurement Reporting procedure when the measured entity falls below the 'Measurement Threshold 1' and stays there for the 'Measurement Hysteresis Time' (Report A). When the conditions for Report A are met and the Report Periodicity IE is provided the Node B shall also initiate the Common Measurement Reporting procedure periodically. If the conditions for Report A have been met and the measured entity rises above the 'Measurement Threshold 2' and stays there for the 'Measurement Hysteresis Time', the Node B shall initiate the Common Measurement Reporting procedure (Report B) as well as terminating any corresponding periodic reporting. If 'Measurement Threshold 2' is not present, the Node B shall use 'Measurement Threshold 1' instead. If no 'Measurement Hysteresis Time' is provided, the Node B shall use the value zero as hysteresis times for both Report A and Report B.

If the Report Characteristics IE is set to 'On Modification', the Node B shall report the result of the requested measurement immediately. Then the Node B shall initiate the Common Measurement Reporting procedure in accordance to the following conditions: 1.
If the Common Measurement Type IE is set to 'UTRAN GPS Timing of Cell Frame for LCS':

If the TUTRAN-GPS Change Limit IE is included in the TUTRAN-GPS Measurement Threshold Information IE, the Node B shall each time a new measurement result is received from the physical layer measurement, calculate the change of TUTRAN-GPS value (Fn). The Node B shall initiate the Common Measurement Reporting procedure and set n equal to zero when the absolute value of  Fn rises above the threshold indicated by the TUTRAN-GPS Change Limit IE. The change of TUTRAN-GPS value (Fn) is calculated according to the following:

Fn=0  for n=0

Fn = (Mn – Mn-1) mod 37152912000000 – ((SFNn – SFNn-1) mod 4096) *10*3.84*10^3*16 + Fn-1            

        for n>0
Fn is the change of the TUTRAN-GPS value expressed in unit [1/16 chip] when n measurement results has been received after first Common Measurement Reporting at initiation or after the last event was triggered.

Mn is the latest measurement result received from the physical layer measurements, measured at SFNn .

Mn-1 is the previous measurement result received from the physical layer measurements, measured at 

SFNn-1 .

M1 is the first measurement result received from the physical layer measurements after first Common Measurement Reporting at initiation or after the last event was triggered.

M0  is equal to the value reported in the first Common Measurement Reporting at initiation or in the Common Measurement Reporting when the event was triggered.

If the Predicted TUTRAN-GPS Deviation Limit IE is included in the TUTRAN-GPS Measurement Threshold Information IE, the Node B shall each time a new measurement result is received from the physical layer measurement, update the Pn and Fn . The Node B shall initiate the Common Measurement Reporting procedure and set n equal to zero when  Fn rises above the threshold indicated by the Predicted TUTRAN-GPS Deviation Limit IE. The Pn and Fn are calculated according to the following:

Pn=b   for n=0

Pn = ( (1+a) * ((SFNn – SFNn-1) mod 4096) *10*3.84*10^3*16 + Pn-1 ) mod 37158912000000  for   n>0

Fn = min(abs(Mn – Pn), abs(Mn – Pn – 37158912000000), abs(Mn – Pn + 37158912000000))   for n>0

Pn is the predicted TUTRAN-GPS value when n measurement results has been received after first Common Measurement Reporting at initiation or after the last event was triggered.

a is the last reported TUTRAN-GPS Drift Rate value.

b is the last reported TUTRAN-GPS value.

abs denotes the absolute value. 

Fn is the deviation of the last measurement result from the predicted TUTRAN-GPS value (Pn ) when n measurements has been received after first Common Measurement Reporting at initiation or after the last event was triggered.

Mn is the latest measurement result received from the physical layer measurements, measured at SFNn .
M1 is the first measurement result received from the physical layer measurements after first Common Measurement Reporting at initiation or after the last event was triggered.

The TUTRAN-GPS Drift Rate is determined by the Node B in an implementation-dependent way after point B in the measurement model [26].

2.
If the Common Measurement Type IE is set to ‘SFN-SFN Observed Time Difference’:

If the SFN-SFN Change Limit IE is included in the SFN-SFN Measurement Threshold Information IE, the Node B shall each time a new measurement result is received from the physical layer measurement, calculate the change of SFN-SFN value (Fn). The Node B shall initiate the Common Measurement Reporting procedure in order to report the particular SFN-SFN measurment which has triggred the event and set n equal to zero when  Fn rises above the threshold indicated by the SFN-SFN Change Limit IE. The change of the SFN-SFN  value is calculated according to the following:

Fn=0  for n=0

Fn = (Mn – a) mod 40960   for n>0

Fn is the change of the SFN-SFN 

value expressed in unit [1/16 chip] when n measurement results has been received after first Common Measurement Reporting at initiation or after the last event was triggered.

a is the last reported SFN-SFN .

Mn is the latest measurement result received from the physical layer measurements, measured at SFNn .

M1 is the first measurement result received from the physical layer measurements after first Common Measurement Reporting at initiation or after the last event was triggered.

If the Predicted SFN-SFN Deviation Limit IE is included in the SFN-SFN Measurement Threshold Information IE, the Node B shall each time a new measurement result is received from the physical layer measurement, update the Pn and Fn . The Node B shall initiate the Common Measurement Reporting procedure in order to report the particular SFN-SFN measurment which has triggred the event and set n equal to zero when the Fn rises above the threshold indicated by the Predicted SFN-SFN Deviation Limit IE. The Pn and Fn are calculated according to the following:

Pn=b   for n=0

Pn = (( a * (15*((SFNn – SFNn-1) mod 4096) + (TSn – TSn-1))*2560*16+ Pn-1 ) mod 40960) – 20480    for   n>0

Fn = min(abs(Mn – Pn), abs(Mn – Pn – 40960), abs(Mn – Pn + 40960))   for n>0

Pn is the predicted SFN-SFN value when n measurement results has been received after first Common Measurement Reporting at initiation or after the last event was triggered.

a is the last reported SFN-SFN Drift Rate value.

b is the last reported SFN-SFN value.

abs denotes the absolute value.

Fn is the deviation of the last measurement result from the predicted SFN-SFN value (Pn ) when n measurements has been received after first Common Measurement Reporting at initiation or after the last event was triggered.

Mn is the latest measurement result received from the physical layer measurements, measured at the Time Slot TSn of the Frame SFNn.
M1 is the first measurement result received from the physical layer measurements after first Common Measurement Reporting at initiation or after the last event was triggered.

The TUTRAN-GPS Drift Rate is determined by the Node B in an implementation-dependent way after point B in the measurement model [26].
If the Report Characteristics IE is not set to 'On-Demand', the Node B is required to perform reporting for a common measurement object, in accordance with the conditions provided in the COMMON MEASUREMENT INITIATION REQUEST message, as long as the object exists. If no common measurement object(s) for which a measurement is defined exists any more the Node B shall terminate the measurement locally without reporting this to the CRNC.
If at the start of the measurement, the reporting criteria are fulfilled for any of Event A, Event B, Event E or Event F, the Node B shall initiate the Common Measurement Reporting procedure immediately, and then continue with the measurements as specified in the COMMON MEASUREMENT INITIATION REQUEST message.

Higher layer filtering 
The Measurement Filter Coefficient IE indicates how filtering of the measurement values shall be performed before measurement event evaluation and reporting.

The averaging shall be performed according to the following formula.
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The variables in the formula are defined as follows:

Fn  is the updated filtered  measurement result

Fn-1  is the old filtered measurement result

Mn is the latest received measurement result from physical layer measurements

a = 1/2(k/2) -, where k is the parameter received in the Measurement Filter Coefficient IE. If the Measurement Filter Coefficient IE is not present, a shall be set to 1 (no filtering)

In order to initialise the averaging filter, F0 is set to M1 when the first measurement result from the physical layer measurement is received.

Common measurement accuracy

If the Common Measurement Type IE is set to 'UTRAN GPS Timing of Cell Frame for LCS', then the Node B shall use the UTRAN GPS Timing Measurement Accuracy Class IE included in the Common Measurement Accuracy IE according to the following:

If the UTRAN GPS Timing Measurement Accuracy Class IE indicates ‘Class A’, then the Node B shall perform the measurement with highest supported accuracy within the accuracy classes A, B and C. 

If the UTRAN GPS Timing Measurement Accuracy Class IE indicates ‘Class B’, then the Node B shall perform the measurement with highest supported accuracy within the accuracy classes B and C.

If the UTRAN GPS Timing Measurement Accuracy Class IE indicates ‘Class C’  then the Node B shall perform the measurements with the accuracy according to class C.

Response message
If the Node B was able to initiate the measurement requested by the CRNC it shall respond with the COMMON MEASUREMENT INITIATION RESPONSE message sent over the Node B control port. The message shall include the same Measurement ID that was used in the measurement request. Only in the case when the Report Characteristics IE is set to "On-Demand", or "On Modification", the COMMON MEASUREMENT INITIATION RESPONSE message shall contain the measurement result and also the Common Measurement Achieved Accuracy IE if the Common Measurement Type IE is set to 'UTRAN GPS Timing of Cell Frame for LCS'.

If the Common Measurement Type IE is set to 'SFN-SFN Observed Time Difference' and the Report Characteristics IE is set to 'On Demand' or “On Modification”, all the available measurement results shall be reported in the Successful Neighbouring cell SFN-SFN Observed Time Difference Measurement Information IE in the SFN-SFN Measurement Value Information IE and the Node B shall indicate in the Unsuccessful Neighbouring cell SFN-SFN Observed Time Difference Measurement Information IE all the remaining neighbouring cells with no measurement result available in the COMMON MEASUREMENT INITIATION RESPONSE message.

8.2.8.3
Unsuccessful Operation
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Figure 12: Common Measurement Initiation procedure, Unsuccessful Operation
If the requested measurement cannot be initiated, the Node B shall send a COMMON MEASUREMENT INITIATION FAILURE message sent over the Node B control port. The message shall include the same Measurement ID that was used in the COMMON MEASUREMENT INITIATION REQUEST message and the Cause IE set to an appropriate value.

Typical cause values are as follows:

Radio Network Layer Cause

-
Measurement not supported for the object.

-
Measurement Temporarily not Available

8.2.8.4
Abnormal Conditions

If the Common Measurement Type received in the Common Measurement Type IE is not defined in ref. [4] or [5] to be measured on the Common Measurement Object Type received in the Common Measurement Object Type IE in the COMMON MEASUREMENT INITIATION REQUEST message the Node B shall regard the Common Measurement Initiation procedure as failed.

[TDD - If the common measurement type requires the Time Slot Information but the [3.84Mcps TDD - Time Slot IE] [1.28Mcps TDD - Time Slot LCR IE] is not provided in the Common Measurement Object Type IE in the COMMON MEASUREMENT INITIATION REQUEST message the Node B shall regard the Common Measurement Initiation procedure as failed.]

If the COMMON MEASUREMENT INITIATION REQUEST message contains the SFN-SFN Measurement Threshold Information IE (in the Measurement Threshold IE contained in the Report Characteristics IE) and it does not contain at least one IE, the Node B shall reject the procedure using the COMMON MEASUREMENT INITIATION FAILURE message.

If the COMMON MEASUREMENT INITIATION REQUEST message contains the TUTRAN-GPS Measurement Threshold Information IE (in the Measurement Threshold IE contained in the Report Characteristics IE) and it does not contain at least one IE, the Node B shall reject the procedure using the COMMON MEASUREMENT INITIATION FAILURE message.

If the Common Measurement Type IE is set to 'SFN-SFN Observed Time Difference', but the Neighbouring Cell Measurement Information IE is not received in the COMMON MEASUREMENT INITIATION REQUEST message, the Node B shall regard the Common Measurement Initiation procedure as failed.

If the Common Measurement Type IE is set to 'UTRAN GPS Timing of Cell Frame for LCS', but the TUTRAN-GPS Measurement Accuracy Class IE in the Common Measurement Accuracy IE is not received in the COMMON MEASUREMENT INITIATION REQUEST message, the Node B shall regard the Common Measurement Initiation procedure as failed. 

The allowed combinations of the Common measurement type and Report characteristics type are shown in the table below marked with “X”.  For not allowed combinations, the Node B shall regard the Common Measurement Initiation procedure as failed.

Table 4: Allowed Common measurement type and Report characteristics type combinations

Common measurement type
Report characteristics type




On Demand
Periodic
Event A
Event B
Event C
Event D
Event E
Event F
On Modification

Received total wide band power 
X
X
X
X
X
X
X
X


Transmitted Carrier Power
X
X
X
X
X
X
X
X


Acknowledged PRACH preambles
X
X
X
X
X
X
X
X


UL Timeslot ISCP
X
X
X
X
X
X
X
X


Acknowledged PCPCH Access Preambles
X
X
X
X
X
X
X
X


Detected PCPCH Access Preambles
X
X
X
X
X
X
X
X


UTRAN GPS Timing of Cell Frames for LCS
X
X






X

SFN-SFN Observed Time Difference
X
X






X

/* partly omitted */
9.1.18
COMMON MEASUREMENT INITIATION REQUEST

IE/Group Name
Presence
Range
IE Type and Reference
Semantics Description
Criticality
Assigned Criticality

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
reject

Transaction ID
M

9.2.1.62

–


Measurement ID
M

9.2.1.42

YES
reject

Common Measurement Object Type
M

9.2.1.10

YES
reject

CHOICE Common Measurement Object Type
M



YES
reject

>Cell




–


>>C-ID
M

9.2.1.9

–


>>Time Slot
O

9.2.3.23
For 3.84Mcps
TDD only
–


   >>Time Slot LCR
O

9.2.3.24A
For 1.28Mcps TDD only
YES
reject

>>Neighbouring Cell Measurement Information

0..<maxnoMeasNCells>


GLOBAL
ignore

>>>CHOICE Neighbouring Cell Measurement Information




–
–

>>>> Neighbouring FDD Cell Measurement Information




–
–

>>>>>Neighbouring FDD Cell Measurement Information
M

9.2.1.47C
FDD only
–
–

>>>> Neighbouring TDD Cell Measurement Information




–
–

>>>>>Neighbouring TDD Cell Measurement Information
M

9.2.1.47D
3.84Mcps TDD only
–
–

>>>> Neighbouring TDD Cell Measurement InformationLCR




–
–

>>>>>Neighbouring TDD Cell Measurement Information LCR
M

9.2.1.x
1.28Mcps TDD only
–
–

>RACH



FDD only
–


>>C-ID
M

9.2.1.9

–


>>Common Transport Channel ID
M

9.2.1.14

–


>CPCH



FDD only
–


>>C-ID
M

9.2.1.9

–


>>Common Transport Channel ID
M

9.2.1.14

–


>>Spreading Factor 
O

Minimum UL Channelisation Code Length

9.2.2.22

–


Common Measurement Type
M

9.2.1.11

YES
reject

Measurement Filter Coefficient
O

9.2.1.41

YES
reject

Report Characteristics
M

9.2.1.51

YES
reject

SFN reporting indicator
M

FN reporting indicator 9.2.1.29B

YES
reject

SFN
O

9.2.1.53A

YES
reject

Common Measurement Accuracy
O

9.2.1.9B

YES
reject

Range bound
Explanation

maxnoMeasNCells
Maximum number of neighbouring cells that can be measured on.

/* partly omitted */
9.2.1.47D
Neighbouring TDD Cell Measurement Information

This IE provides information on the 3.84Mcps TDD neighbouring cells used for the purpose of measurements.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

UC-Id
M

9.2.1.65B


UARFCN
M

9.2.1.65
Corresponds to Nt [15]

Cell Parameter ID
M

9.2.3.4


Time slot
O

9.2.3.23


Midamble shift and burst type
O

9.2.3.7


/* partly omitted */
9.2.1.x
Neighbouring TDD Cell Measurement Information LCR

This IE provides information on the neighbouring 1.28Mcps TDD cells used for the purpose of measurements.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

UC-Id
M

9.2.1.65B


UARFCN
M

9.2.1.65
Corresponds to Nt [15]

Cell Parameter ID
M

9.2.3.4


Time Slot LCR
O

9.2.3.24A


Midamble shift LCR
O

9.2.3.7A


/* partly omitted */
9.3.4
Information Elements Definitions
/* partly omitted */
-- ==========================================

--
N

-- ==========================================

NCyclesPerSFNperiod ::= ENUMERATED {


v1,


v2,


v4,


v8,


...

}
NEOT ::= INTEGER (0..8)

NFmax ::= INTEGER (1..64,...)
NRepetitionsPerCyclePeriod ::= INTEGER (2..10)
N-INSYNC-IND ::= INTEGER (1..256)

N-OUTSYNC-IND ::= INTEGER (1..256)
NeighbouringCellMeasurementInformation ::= SEQUENCE (SIZE (1..maxNrOfMeasNCell)) OF



CHOICE {





neighbouringFDDCellMeasurementInformation

NeighbouringFDDCellMeasurementInformation,





neighbouringTDDCellMeasurementInformation

NeighbouringTDDCellMeasurementInformation,




neighbouringTDDCellMeasurementInformationLCR
NeighbouringTDDCellMeasurementInformationLCR,




...




}
NeighbouringFDDCellMeasurementInformation ::= SEQUENCE {


uC-Id







UC-Id,

uARFCN







UARFCN,


primaryScramblingCode



PrimaryScramblingCode,


iE-Extensions





ProtocolExtensionContainer { { NeighbouringFDDCellMeasurementInformationItem-ExtIEs} } OPTIONAL,


...

}

NeighbouringFDDCellMeasurementInformationItem-ExtIEs NBAP-PROTOCOL-EXTENSION ::= {


...

}

NeighbouringTDDCellMeasurementInformation ::= SEQUENCE {


uC-Id







UC-Id,

uARFCN







UARFCN,


cellParameterID





CellParameterID,


timeSlot






TimeSlot





OPTIONAL,


midambleShiftAndBurstType


MidambleShiftAndBurstType

OPTIONAL,

iE-Extensions





ProtocolExtensionContainer { { NeighbouringTDDCellMeasurementInformationItem-ExtIEs} } OPTIONAL,


...

}

NeighbouringTDDCellMeasurementInformationItem-ExtIEs NBAP-PROTOCOL-EXTENSION ::= {


...

}
NeighbouringTDDCellMeasurementInformationLCR ::= SEQUENCE {


uC-Id







UC-Id,

uARFCN







UARFCN,


cellParameterID





CellParameterID,


timeSlotLCR






TimeSlotLCR



OPTIONAL,


midambleShiftLCR




MidambleShiftLCR

OPTIONAL,

iE-Extensions





ProtocolExtensionContainer { { NeighbouringTDDCellMeasurementInformationLCRItem-ExtIEs} } OPTIONAL,


...

}

NeighbouringTDDCellMeasurementInformationLCRItem-ExtIEs NBAP-PROTOCOL-EXTENSION ::= {


...

}

NodeB-CommunicationContextID ::= INTEGER (0..1048575)

NStartMessage ::= INTEGER (1..8)
/* partly omitted */
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