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Introduction

This contribution proposes several smaller measurement related corrections to R99 RRC. In each of the sections below, a specific issue is handled. Ericsson will be happy to provide one CR (per release) covering all agreed measurement related corrections.

1. Filter coefficient

The current text in 8.6.7.2 seems to indicate that the exclusion of certain measurements related to L3-filtering is only applicable to “Measured results”. Furthermore, the L3-filtering for the Observed time difference to GSM cell measurement is not excluded.

In line with the assumed RAN2 understanding, the following is proposed:

a) It is proposed to clarify that the non-filtering of certain timing related quantities is related to both measurement quantities and measurement reporting quantities.

b) It is proposed clarify that also the Observed time difference to GSM cell shall not be filtered.

c) Correction of name of SFN-CFN observed time difference name.

8.6.7.2
Filter coefficient

If the IE "Filter coefficient" is received the UE shall apply filtering of the measurements for that measurement quantity according to the formula below. This filtering shall be performed by the UE before UE event evaluation. The UE shall also filter the measurements reported in the IE "Measured results".  Filtering shall not be applied to the measurement quantity UE Rx-Tx time difference type 1, and to the measurement reporting quantities  SFN-SFN observed time difference, SFN-CFN observed time difference, Observed time difference to GSM cell and UE Rx-Tx time difference type 1. The filtering shall not be performed for the measurements reported in the IE "Measured results on RACH" and for cell-reselection in connected or idle mode.

The filtering 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, the unit used for Mn is the same unit as the reported unit in the MEASUREMENT REPORT message or the unit used in the event evaluation.

a = 1/2(k/2), where k is the parameter received in the IE "Filter coefficient".

NOTE:
if k is set to 0 that will mean no layer 3 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.

The physical layer measurement results are sampled once every measurement period. The measurement period and the accuracy for a certain measurement is defined in [19] and [20].

The UE shall support 2 different layer 3 filters per measurement type defined in subclause 8.4.0 (i.e. the UE shall be capable to apply at least 2 different L3 filters to intra-frequency measurement results, at least 2 different L3 filters to inter-frequency measurement results, etc). If a MEASUREMENT CONTROL message is received that would require the UE to configure more than 2 different layer 3 filters, the UE may:

1>
set the variable CONFIGURATION_INCOMPLETE to TRUE.

2. Measurement control 

It is proposed to correct a “typo” for the modify case.

8.4.1.3
Reception of MEASUREMENT CONTROL by the UE

Upon reception of a MEASUREMENT CONTROL message the UE shall perform actions specified in subclause 8.6 unless otherwise specified below.

The UE shall:

1>
read the IE "Measurement command";

1>
if the IE "Measurement command" has the value "setup":

2>
store this measurement in the variable MEASUREMENT_IDENTITY according to the IE "measurement identity", first releasing any previously stored measurement with that identity if that exists;

2>
if the measurement type is quality, UE internal, intra-frequency, inter-frequency or inter-RAT

3>
if the UE is in CELL_FACH state:

4>
the UE behaviour is not specified.
2>
for measurement types "inter-RAT measurement" or "inter-frequency measurement":

3>
if, according to its measurement capabilities, the UE requires compressed mode to perform that measurement type and a compressed mode pattern sequence with an appropriate measurement purpose is simultaneously activated by the IE "DPCH compressed mode status info"; or
3>
if, according to its measurement capabilities, the UE does not require compressed mode to perform the measurements:

4>
if the measurement is valid in the current RRC state of the UE:

5>
begin measurements according to the stored control information for this measurement identity.

……

1>
if the IE "Measurement command" has the value "modify":

……

2>
for measurement types "inter-frequency measurement" that require measurements on a frequency other than the actually used frequency, or that require measurements on another RAT:

3>
if, according to its measurement capabilities, the UE requires compressed mode to perform that measurement type and a compressed mode pattern sequence with an appropriate measurement purpose is simultaneously activated by the IE "DPCH compressed mode status info"; or 
3>
if, according to its measurement capabilities, the UE does not require compressed mode to perform the measurements:

4>
resume the measurements according to the new stored measurement control information.

2>
for any other measurement type:

3>
resume the measurements according to the new stored measurement control information.


………

3. Use of IE "Cells forbidden to affect reporting range" in VAS-related reporting

Currently, where describing the use of the  IE "Intra-frequency measurement reporting criteria", it is stated that cells included in the IE “cells forbidden to affect reporting range” shall not be allowed to trigger event 1a or 1b. This is considered incorrect since:

· this behaviour introduces a misalignment between the management of the active set and the virtual active set;

· the behaviour is not introduced consistently since the triggering of the 1c event is not covered by this restriction.
It is proposed to remove the concerning restrictions.
14.11.2
Virtual active set update during an inter-frequency measurement

If the IE "Intra-frequency measurement reporting criteria" is stored for an inter-frequency measurement, the UE shall:

1>
if Event 1a is configured in that IE, when this event is triggered  by a cell for a non-used frequency considered in that measurement (according to the criteria described in subclause 14.2.1.1):

2>
if the "Reporting deactivation threshold" is equal to 0, or if the "Reporting deactivation threshold" is different from 0 and the number of cells included in the virtual active set for that frequency is less than or equal to the "Reporting deactivation threshold":

3>
if the IE "UE autonomous update mode" is set to "on" or "on with no reporting":

4>
add the primary CPICH that enters the reporting range to the "virtual active set".

3>
if the IE "UE autonomous update mode" is set to "on" or "off":

4>
send a measurement report with IEs set as below:

5>
set the Measurement identity to the identity of the inter-frequency measurement;

5>
set the CHOICE event result in the IE Event results to Intra-frequency measurement event results, Intra-frequency event identity to 1a, and in "Cell measurement event results" the CPICH info of the cell that triggered the event;

5>
do not include the IEs "measured results" or "additional measured results".

1>
if Event 1b was configured, when this event is triggered  by a cell for a non-used frequency considered in that measurement (according to the criteria described in subclause 14.2.1.2):

2>
if the IE "UE autonomous update mode" is set to "on" or "on with no reporting" and if the number of cells included in the virtual active set is greater than 1:

3>
remove the primary CPICH that leaves the reporting range from the "virtual active set".

2>
if the IE "UE autonomous update mode" is set to "on" or "off":

3>
send a measurement report with IEs set as below:

4>
set the Measurement identity to the identity of the inter-frequency measurement;

4>
set the CHOICE event result in the IE Event results to Intra-frequency measurement event results, Intra-frequency event identity to 1b, and in "Cell measurement event results" the CPICH info of the cell that triggered the event;

4>
do not include the IEs "measured results" or "additional measured results".

1>
if Event 1c was configured, when this event is triggered by a cell for a non-used frequency considered in that measurement (according to the criteria described in subclause 14.1.2.3):

2>
if the "Reporting activation threshold" is equal to 0, or if the "Reporting activation threshold" is different from 0 and the number of cells included in the virtual active set for that frequency is greater than or equal to the "Reporting activation threshold":

3>
if the IE "UE autonomous update mode" is set to "on" or "on with no reporting":

4>
rank all active and non-active primary CPICHs and take the n best cells to create a new "virtual active set", where n is the number of active primary CPICHs in the "virtual active set".

3>
if the IE "UE autonomous update mode" is set to "on" or "off":

4>
send a measurement report with IEs set as below:

5>
set the Measurement identity to the identity of the inter-frequency measurement;

5>
set the CHOICE event result in the IE Event results to Intra-frequency measurement event results, Intra-frequency event identity to 1c, and in "Cell measurement event results" include the CPICH info of all the cells that satisfy the event, and the rest of the entries as the cells that were in the virtual active set before the event occurred and that are worse than the best cell that triggered the event, in the order of their measured value (best one first);

5>
do not include the IE "measured results" or "additional measured results".

4. Cell selection and reselection info

The current text related to the HCS neighbouring cell information seems to indicate that multiple occurrences for the different cell info lists exist. However, it is intended to indicate the occurrence of multiple cells in the different cell info lists.

In addition, the settings to assume for cell selection and reselection info (other than HCS neighbouring cell information) in case this IE is absent are only specified for the case HCS is used. It is assumed that also in the case HCS is not used, the default values should be assumed.

It is proposed to clarify the indicated intented behaviour.

8.1.1.6.11
System Information Block type 11

The UE should store all relevant IEs included in this system information block. The UE shall:

1>
if in idle mode:

2>
clear the variable MEASUREMENT_IDENTITY.

1>
if IE "FACH measurement occasion info" is included:

2>
act as specified in subclause 8.6.7.

1>
else:

2>
may perform inter-frequency/inter-RAT measurements or inter-frequency/inter-RAT cell re-selection evaluation, if the UE capabilities permit such measurements while simultaneously receiving the S-CCPCH of the serving cell.

1> clear the variable CELL_INFO_LIST.
1>
act upon the received IE "Intra-frequency cell info list"/"Inter-frequency cell info list"/"Inter-RAT cell info list" as described in subclause 8.6.7.3;

1>
if in idle mode; or

1>
if in connected mode and if System Information Block type 12 is not broadcast in the cell:

2>
if no intra-frequency measurement was set up or modified through a MEASUREMENT CONTROL message:

3>
if included, store the IE "Intra-frequency reporting quantity" and the IE "Intra-frequency measurement reporting criteria" or "Periodical reporting criteria" in order to activate reporting when state CELL_DCH is entered in the variable MEASUREMENT_IDENTITY. The IE "Cells for measurement" is absent for this measurement. The IE "Measurement Validity" is absent for this measurement after a state transition to CELL_DCH;

1>
if in connected mode and if System Information Block type 12 is not broadcast in the cell:

2>
read the IE "Traffic volume measurement information";

2>
if no traffic volume measurement with the measurement identity indicated in the IE "Traffic volume measurement system information" was set up or modified through a MEASUREMENT CONTROL message:

3>
update the variable MEASUREMENT_IDENTITY with the measurement information received in that IE.

1> if the IE “Cell selection and reselection info" is not included for an added neighbouring cell in the IE “intra-frequency cell info list”, the IE “inter-frequency cell info list” or the IE “inter-RAT cell info list” in System Information Block type 11:
2>
use the default values specified for the IE “Cell selection and reselection” for that cell except for the IE “HCS neighbouring cell information”.

1> if the IE "Use of HCS" is set to "used", indicating that HCS is used, do the following:

2>
if IE "HCS neighbouring cell information" is not included for the first added cell in the IE "Intra-frequency cell info list", the IE “Inter-frequency cell info list” or the IE “Inter-RAT cell info list” in System Information Block type 11:

3>
use the default values specified for the IE "HCS neighbouring cell information" for that cell.

2>
if IE "HCS neighbouring cell information" is not included for any other added cell in the IE "Intra-frequency cell info list", the IE “Inter-frequency cell info list” or the IE “Inter-RAT cell info list”  in System Information Block type 11:

3>
for that cell use the same parameter values as used for the preceding cell in the samecell info list in System Information Block type 11.









1>
if the value of the IE "Cell selection and reselection quality measure" is different from the value of the IE "Cell selection and reselection quality measure" obtained from System Information Block type 3 or System Information Block type 4:

2>
use the value of the IE from this System Information Block and ignore the value obtained from System Information Block type 3 or System Information Block type 4.

1>
if in connected mode, and System Information Block type 12 is indicated as used in the cell:

2>
read and act on information sent in System Information Block type 12 as indicated in subclause 8.1.1.6.12.

8.1.1.6.12
System Information Block type 12

If in connected mode, the UE should store all relevant IEs included in this system information block. The UE shall:

1>
after reception of System Information Block type 11:

2>
update the variable MEASUREMENT_IDENTITY with the measurement information in the received IEs unless specified otherwise.

1>
if IE "FACH measurement occasion info" is included:

2>
act as specified in subclause 8.6.7.

1>
else:

2>
may perform inter-frequency/inter-RAT measurements or inter-frequency/inter-RAT cell re-selection evaluation, if the UE capabilities permit such measurements while simultaneously receiving the S-CCPCH of the serving cell.

1>
act upon the received IE "Intra-frequency cell info list"/"Inter-frequency cell info list"/"Inter-RAT cell info list" as described in subclause 8.6.7.3;

1>
if any of the IEs "Intra-frequency measurement quantity", "Intra-frequency reporting quantity for RACH reporting", "Maximum number of reported cells on RACH" or "Reporting information for state CELL_DCH" are not included in the system information block:

2>
read the corresponding IE(s) in system information block type 11 and use that information for the intra-frequency measurement.

1>
if included in this system information block or in System Information Block type 11:

2>
if no intra-frequency measurement in the variable MEASUREMENT_IDENTITY was set up or modified through a MEASUREMENT CONTROL message:

3>
store the IE "Intra-frequency reporting quantity" and the IE "Intra-frequency measurement reporting criteria" or "Periodical reporting criteria" in order to activate reporting when state CELL_DCH is entered in the variable MEASUREMENT_IDENTITY. The IE "Cells for measurement" is absent for this measurement. The IE "Measurement Validity" is absent for this measurement after a state transition to CELL_DCH;
1>
if the IE "Traffic volume measurement system information" is not included in this system information block:

2>
read the corresponding IE in System Information Block type 11.

1>
if the IE "Traffic volume measurement system information" was received either in this system information block or in System Information Block type 11:

2>
if no traffic volume measurement with the measurement identity indicated in the IE "Traffic volume measurement system information" was set up or modified through a MEASUREMENT CONTROL message:

3>
update the variable MEASUREMENT_IDENTITY with the measurement information received in that IE.

1>
if in CELL_FACH state:

2>
start or continue the traffic volume measurements stored in the variable MEASUREMENT_IDENTITY that are valid in CELL_FACH state.

1> if the IE “Cell selection and reselection info" is not included for an added neighbouring cell in the IE “intra-frequency cell info list”, the IE “inter-frequency cell info list” or the IE “inter-RAT cell info list” in System Information Block type 12:

2>
use the default values specified for the IE “Cell selection and reselection” for that cell except for the IE “HCS neighbouring cell information”.


1>
if the IE "Use of HCS" is set to "used", indicating that HCS is used, do the following:

2>
if IE "HCS neighbouring cell information" is not included forthe first added cell in the IE "Intra-frequency cell info list", the IE “Inter-frequency cell info list” or the IE “Inter-RAT cell info list” in System Information Block type 12:

3>
use the default values specified for the IE "HCS neighbouring cell information" for that cell.

2>
if IE "HCS neighbouring cell information" is not included for any other added cell in the IE "Intra-frequency cell info list", the IE “Inter-frequency cell info list” or the IE “Inter-RAT cell info list” in System Information Block type 12:

3>
for that cell use the same parameter values as used for the preceding cell in the same cell info list in System Information Block type 12.









1>
if the value of the IE "Cell selection and reselection quality measure" is different from the value of the IE "Cell selection and reselection quality measure" obtained from System Information Block type 3 or System Information Block type 4:

2>
use the value of the IE from this System Information Block and ignore the value obtained from System Information Block type 3 or System Information Block type 4.

If in idle mode, the UE shall not use the values of the IEs in this system information block.

10.3.7.2
Cell info
Includes non-frequency related cell info used in the IE "inter-frequency cell info list" and "intra frequency cell info list".

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Cell individual offset
	MD
	
	Real(-10..10 by step of 0.5)
	In dB

Default value is 0 dB

Used to offset measured quantity value

	Reference time difference to cell
	OP
	
	Reference time difference to cell 10.3.7.60
	In chips.

This IE is absent for serving cell.

	Read SFN indicator
	MP
	
	Boolean
	TRUE indicates that read of SFN is requested for the target cell

	CHOICE mode
	MP
	
	
	

	>FDD
	
	
	
	

	>>Primary CPICH info
	OP
	
	Primary CPICH info 10.3.6.60
	This IE is absent only if measuring RSSI only (broadband measurement.)

	>>Primary CPICH Tx power
	OP
	
	Primary CPICH Tx power 10.3.6.61
	Required if calculating pathloss.

	>>TX Diversity Indicator
	MP
	
	Boolean
	TRUE indicates that transmit diversity is used.

	>TDD
	
	
	
	

	>>Primary CCPCH info
	MP
	
	Primary CCPCH info 10.3.6.57
	

	>>Primary CCPCH TX power
	OP
	
	Primary CCPCH TX power 10.3.6.59
	

	>>Timeslot list
	OP
	1 to <maxTS>
	
	The UE shall report Timeslot ISCP values according the order of the listed Timeslot numbers

	>>>Timeslot number
	MP
	
	Integer (0...14)
	Timeslot numbers, for which the UE shall report Timeslot ISCP

	>>>Burst Type
	MD
	
	Enumerated (Type1, Type2)
	Use for Timeslot ISCP measurements only. Default value is "Type1"

	Cell Selection and Re-selection Info
	CV-BCHopt
	
	Cell Selection and Re-selection for SIB11/12Info 10.3.2.4
	This IE is absent for serving cell.

.


	Condition
	Explanation

	BCHopt
	This IE is Optional when sent in SYSTEM INFORMATION, Otherwise, the IE is not needed


10.3.7.23
Inter-RAT cell info list

Contains the information for the list of measurement objects for an inter-RAT measurement.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE Inter-RAT cell removal
	MP
	
	
	

	>Remove all inter-RAT cells
	
	
	
	No data

	>Remove some inter-RAT cells
	
	
	
	

	>>Removed inter-RAT cells
	MP
	1 to <maxCellMeas>
	
	

	>>>Inter-RAT cell id
	MP
	
	Integer(0 .. <maxCellMeas> - 1)
	

	>Remove no inter-RAT cells
	
	
	
	

	New inter-RAT cells 
	MP
	1 to <maxCellMeas>
	
	Although this IE is not always required, need is MP to align with ASN.1

	>Inter-RAT cell id
	OP
	
	Integer(0 .. <maxCellMeas> - 1)
	

	>CHOICE Radio Access Technology
	MP
	
	
	

	>>GSM
	
	
	
	

	>>>Cell individual offset
	MP
	
	Integer (-50..50 )
	In dB

Used to offset measured quantity value

	>>>Cell selection and re-selection info
	OP
	
	Cell selection and re-selection info for SIB11/12
10.3.2.4
	see 8.6.7.3



	>>>BSIC
	MP
	
	BSIC 10.3.8.2
	

	>>>Band indicator
	MP
	
	Enumerated (DCS 1800 band used, PCS 1900 band used)
	Indicates how to interpret the BCCH ARFCN

	>>>BCCH ARFCN
	MP
	
	Integer (0..1023)
	[45]

	>>IS-2000
	
	
	
	

	>>>System specific measurement info
	MP
	
	enumerated (frequency, timeslot, colour code, output power, PN offset)
	For IS-2000, use fields from TIA/EIA/IS-2000.5,

subclause 3. 7.3.3.2.27, Candidate Frequency Neighbour List Message

	>>None
	
	
	(no data)
	This value has been introduced to handle the case when IE "New inter-RAT cells" is not required

	Cell for measurement
	OP
	1 to <maxCellMeas>
	
	

	>Inter-RAT cell id
	MP
	
	Integer(0 .. <maxCellMeas>-1)
	


5. INVALID CONFIGURATION

The current text for the inter-frequency measurement indicates a case in which the UE variable INVALID_CONFIGURATION is set. However, no corresponding procedure text for the Measurement Control procedure is specified.

It is proposed to modify the concerning error case to set the UE variable CONFIGURATION_INCOMPLETE for which the behaviour is specified in 8.4.1.4a.

8.6.7.14
Inter-frequency measurement

If the Inter-frequency cell info list, included in the variable CELL_INFO_LIST, includes a number (M) of frequencies that is larger than the number (N) considered in a UE performance requirement defined in [19] and [20]:

1>
the UE shall:

2>
meet this performance requirement on the first relevant (N) frequencies, according to the order defined by the position of the frequencies in the Inter-frequency cell info list, included in the variable CELL_INFO_LIST.

1>
the UE may:

2>
ignore the remaining (M-N) frequencies.

If IE "Inter-frequency measurement" is received by the UE in a MEASUREMENT CONTROL message, where IE "measurement command" has the value "setup", but IE "Inter-frequency measurement quantity", IE "Inter-frequency reporting quantity" or IE "parameters required for each event" (given "CHOICE Report criteria" is set to "inter-frequency measurement reporting criteria" or "intra-frequency measurement reporting criteria")is not received, the UE shall:

1>
clear all stored measurement control information related associated to this measurement identity in variable MEASUREMENT_IDENTITY;

1>
set the variable CONFIGURATION_INCOMPLETE to TRUE;
In the case of an inter-frequency measurement for FDD:

1>
if IE "Inter-frequency measurement" is received by the UE in a MEASUREMENT CONTROL message, where IE "measurement command" has the value "setup", if an inter-frequency event is configured that is different from event 2d or 2f, and if the IE "Inter-frequency SET UPDATE" is not received in that same message:

2>
set the variable CONFIGURATION_INCOMPLETE to TRUE.

1>
if the IE "Inter-frequency SET UPDATE" is received:

2>
if the value of the IE "UE autonomous update mode" set to "Off" or "On":

3>
if more than one frequency is included in the list of cells pointed at in the IE "cells for measurement" if also included in the same IE "Inter-frequency measurement", or otherwise included in the "Inter-frequency cell info" part of the variable CELL_INFO_LIST:

4>
set the variable CONFIGURATION_INCOMPLETE to TRUE.

If IE "Inter-frequency measurement" is received by the UE in a MEASUREMENT CONTROL message, and

1>
if "CHOICE Report criteria" is set to "inter-frequency reporting criteria" and "inter-frequency measurement quantity" is not set to "inter-frequency reporting criteria", or;

1>
if "CHOICE Report criteria"is set to "intra-frequency reporting criteria" and "inter-frequency measurement quantity"is not set to "intra-frequency reporting criteria":

2>
the UE behaviour is not specified.

If the variable CONFIGURATION_INCOMPLETE is set to TRUE, the UE shall:

1>
act as described in subclause 8.4.1.4a. 
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