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In [1] WG1 requested guidance from WG2 on the desired measurement reporting scheme for FDD cell monitoring.   In particular WG1 requested information on report triggering (periodic or event driven) and the format of the measurement (raw measurement sample, quantified value of the raw measurement, sliding average, result of comparison threshold).

To date WG2 has not had detailed discussions on what report triggering methods would be used for each of the different cell monitoring scenario's.  Currently procedures are in place which allow the network to flexibly set the report triggering criteria.  In addition we have not had any detailed discussions on the exact definitions and formats of the measurements which are to be made.   However, we have recently begun the process of identifying the measurement parameters and information elements to be conveyed in the RRC messages which are sent to respectively control the UE measurement reporting and provide the measurement report.  

The attached Annex A describes the currently identified RRC messages and message parameters which are relevant to the cell monitoring problem.  Annex B describes the corresponding information elements which must be contained in these message parameters and which may also be of interest to WG1.  The message parameters and information elements described will be included in the next version of 25.331, RRC Protocol Specification.  However it should be noted that these parameters and information elements are still very much under discussion and may be incomplete. 
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[1] TSGR2#4(99)368, WG2, Liaison statement to TSG RAN WG2 and WG4 on monitoring of UTRA FDD cells

Annex A,  RRC Messages and parameters relevant to the cell monitoring issue
MEASUREMENT CONTROL

This measurement control message is used by the network to configure the way in which the UE should report measurements and the type of measurements to be reported. 
<Functional description of this message to be included here>

RLC-SAP: t.b.d. 

Logical channel: DCCH

Direction: UTRAN(UE

Information element  category
Information elements
REFERENCE
TYPE
NOTE


Message Type

M








Measurement Information elements
Measurement Identity Number

M









Measurement Command

M









Measurement Type

O









Measurement Reporting Mode

O









Measurement Object
Intra-frequency cell info

C
If Measurement Type = Intra frequency measurement



Inter-frequency cell info

C
If Measurement Type = Inter frequency measurement



Inter-system cell info

C
If Measurement Type = Inter system measurement



Traffic volume measurement object

C
If Measurement Type = Traffic volume measurement



Quality measurement object

C
If Measurement Type = Quality measurement 








Measurement Quantity

(Note1)
Intra-frequency measurement quantity 

C
If Measurement Type = Intra frequency measurement



Inter-frequency measurement quantity 

C
If Measurement Type = Inter frequency measurement




Inter-system measurement quantity 

C
If Measurement Type = Inter system measurement



Traffic volume measurement quantity

C
If Measurement Type = Traffic volume measurement



Quality measurement quantity

C
If Measurement Type = Quality measurement 








Report ing quantity (Note2)
Intra-frequency measurement reporting quantity 

O
If Measurement Type = Intra frequency measurement



Inter-frequency measurement reporting quantity 

O
If Measurement Type = Inter frequency measurement



Inter-system measurement reporting quantity 

O
If Measurement Type = Inter system measurement



Traffic volume measurement reporting quantity

O
If Measurement Type = Traffic volume measurement



Quality measurement reporting quantity

O
If Measurement Type = Quality measurement 








Measurement Reporting Criteria (Note3)


Intra-frequency measurement reporting criteria 

C
If Measurement Type = Intra frequency measurement



Inter-frequency measurement reporting criteria

C
If Measurement Type = Inter frequency measurement



Inter-system measurement reporting criteria

C
If Measurement Type = Inter system measurement



Traffic volume measurement reporting criteria

C
If Measurement Type = Traffic volume measurement



Quality measurement reporting criteria

C
If Measurement Type = Quality measurement 



Periodical reporting criteria

C








Note 1: Necessary only in event trigger reporting mode.

Note 2: It is FFS whether it is necessary to separate the reporting quantity for each type.

Note 3: Periodical reporting criteria is used only in periodical reporting mode and others are used in event trigger mode.

MEASUREMENT REPORT

The measurement report message is used by the UE to send measurements to the network

<Functional description of this message to be included here>

RLC-SAP: t.b.d. 

Logical channel: DCCH

Direction: UE(UTRAN

Information element  category
Information elements
REFERENCE
TYPE
NOTE


Message Type

M








Measurement Information elements
Measurement Identity Number

M

For each meas.rep. in this message (Note 1)









Event Result
Intra-frequency measurement event results

C
Necessary only in event trigger reporting mode

(Note 2)




Inter-frequency measurement event results

C





Inter-system measurement event results

C





Traffic volume measurement event results

C





Quality measurement event results

C











Measured Results

O
Necessary only when indicated optionally by Reporting Quantity in Measurement Control


Note 1: If it is possible to send many measurement results that are identified by different measurement identity numbers in the same Measurement Report is FFS. An alternative solution is to admit only one measurement identity number per Measurement Report and concatenate different Measurement Reports in the RLC layer instead.
Note 2: If it is possible to send many measurement results that are identified by different events in the same Measurement Report is FFS.
Annex B) Information elements related to FDD cell monitoring

In this Annex more detail is given about the information elements which make up the RRC messages described in Annex A and which may be of interest to WG1.

Cell selection and re-selection info

Note this is broadcast in a SYSTEM INFORMATION message on the BCH.

Parameters 
REFERENCE
TYPE
NOTE

Standby allowed reception level (dBm)

M

The usage of these parameters needs clarification FFS.

Standby prohibited reception level (dBm)

M



Threshold for Cell Re-selection (dB)

M



Allowed reception SIR (dB)

M



Radio link timeout





PRACH power control info

This is transmitted on the BCH in a System Information message, clearly L1 will be required to make measurements in order to assign values to the information elements.

Parameters 
REFERENCE
TYPE
NOTE

UL target SIR

M
The usage of these parameters needs clarification and are also dependent on the WG1 RACH discussions.

Primary CCPCH DL TX power

M


UL interference

M


Constant value

M


Measurement Identity Number

A reference number that is used by the UTRAN at modification and release of the measurement, and by the UE in the measurement report.
Measurement Command

· One out of three different measurement commands

· Setup: Setup a new measurement. 

· Modify: Modify a previously specified measurement, e.g. change the reporting criteria.

· Release: Stop a measurement and clear all information in the UE that are related to that measurement.
Measurement Type
One of the types from a predefined list where each type describes what the UE shall measure. The types are:

· Intra-frequency measurements

· Inter-frequency measurements

· Inter-system measurements

· Traffic volume measurements

· Quality measurements
Reference time difference to cell

The reference time difference to cell indicates the time difference between the primary CCPCH of the current cell and the primary CCPCH of a neighbouring cell. It is notified to UE by System Information or Measurement Control message. 

In case of macro-diversity the reference is the primary CCPCH of one the cells used in the active set. 
Editors note: Exactly how the reference cell is pointed out in this case in the messages is FFS.
Measured time difference to cell

The measured time difference to cell indicates the time difference which is measured by UE between the primary CCPCH of the current cell and the primary CCPCH of a neighbouring cell. It is notified to SRNC by Measurement Report message or Measurement Information Element in other RRC messages. 
In case of macro-diversity the reference is the primary CCPCH of one the cells used in the active set. 
1.1.1.1 Editors note: Exactly how the reference cell is pointed out in this case in the messages is FFS.
Measurement reporting mode
Contains the type of Measurement Report transfer mode and the indication of periodical/event trigger.

 Parameters 
REFERENCE
TYPE
NOTE

Measurement Report Transfer Mode

M
Acknowledged / Unacknowledged

Periodical Reporting / Event Trigger Reporting Mode

M
Periodical reporting / Event trigger

Intra-frequency cell info

Contains the measurement object information for an intra-frequency measurement.

 Parameters 
REFERENCE
TYPE
NOTE

Primary CCPCH info

M


Primary CCPCH DL TX power

O


UL load

O
FFS

Reference time difference to cell

O


Inter-frequency cell info
Contains the measurement object information for an inter-frequency measurement.

 Parameters 
REFERENCE
TYPE
NOTE

Frequency info

M


Primary CCPCH info

M


Primary CCPCH DL TX power

O
FFS

UL load

O
FFS

Reference time difference to cell

O
FFS

Intra-frequency measurement quantity

The quantity the UE shall measure in case of intra-frequency measurement. It also includes the filtering of the measurements.

 Parameters 
REFERENCE
TYPE
NOTE

Primary CCPCH RX Ec/I0

O

One of these is  mandatory

Primary CCPCH RX SIR (RSCP/ISCP)

O
FFS


Primary CCPCH RX power (RSCP)

O
FFS 


Path loss

O
FFS


Path loss plus UL load

O
FFS


(Note: Above measurements except for Ec/Io are not concluded in WG1)
Inter-frequency measurement quantity (FFS)
The quantity the UE shall measure in case of inter-frequency measurement. It also includes the filtering of the measurements.

 Parameters 
REFERENCE
TYPE
NOTE

Ec/I0

O
FFS
One of these is  mandatory

DL Path loss

O
FFS


SIR 

O
FFS 


DL path loss plus UL interference

O
FFS


Received signal code power (RSCP)

O
FFS


Intra-frequency reporting quantity
Contains the reporting quantity information for an intra-frequency measurement.

 Parameters 
REFERENCE
TYPE
NOTE

Primary CCPCH RX Ec/I0

O


Primary CCPCH RX SIR (RSCP/ISCP)

O
FFS

Primary CCPCH RX power (RSCP)

O
FFS

Path loss

O
FFS

Path loss plus UL load

O
FFS

Measured time difference to cell

O







DL Transport CH BLER

O


DL Transport CH BER

O
FFS

UE Transmission Power

O


UE Position

O


Cell ID

O
FFS

1.1.1.2 (Note: It is FFS whether the reporting quantity parameters used in different measurement types can be used commonly for all types of reporting quantity. If they can, only “Reporting Quantity” is enough instead of specifying 5 types of reporting quantity.)
Intra-frequency measurement reporting criteria

The triggering of the event-triggered reporting for an intra-frequency measurement. All events concerning intra-frequency measurements are labeled 1x where x is a, b, c….

Event 1a: A Primary CCPCH enters the Reporting Range [Note1]

Event 1b: A Primary CCPCH leaves the Reporting Range [Note2] 
Event 1c: A Non-active Primary CCPCH becomes better than an active Primary CCPCH [Note3] 

Event 1d: Change of best cell [Note4, 5] 

Event 1e: Other types of ranking of Primary CCPCHs (FFS)

 Parameters 
REFERENCE
TYPE
NOTE






Common parameter for all events
Max number of reporting cells

M







For each event
Event ID

M
1a, 1b, 1c, 1d or 1e


Reporting Range

C
In event 1a,1b


Hysteresis

C
In event 1c,1d


Time to trigger

M
Indicates the period of time between the timing of event detection and the timing of sending Measurement Report.


Amount of reporting

M
Measurement for the indicated Transport CH ID is “released” after the indicated amount of reporting from the UE itself.

FFS


Reporting interval

M
Indicates the interval of periodical report during the event is in the detected state 

FFS






[Note1: whether or not PCCPCH can be active is FFS]

[Note2: whether or not PCCPCH can be non-active is FFS]

[Note3: Details are FFS: It has been suggested to divide this event into two cases; I) a non-active PCCPCH exceeds the weakest active PCCPCH, II) a non-active PCCPCH exceeds the strongest active PCCPCH]

[Note4: When best PCCPCH in active set changes, all active cells are reported.]
[Note5: Whether this event can result in the reporting of non-active cells in addition to active cells is FFS.]
Inter-frequency measurement reporting criteria (FFS)
The triggering of the measurement report, e.g. periodical, event-triggered or immediate reporting for an inter-frequency measurement. Here is also specified if the measurement report should be transmitted using either acknowledged or unacknowledged data transfer on the DCCH.

Parameters 
REFERENCE
TYPE
NOTE







Periodical reporting criteria

Contains the periodical reporting criteria information. It is necessary only in the periodical reporting mode.

Parameters 
REFERENCE
TYPE
NOTE


Max number of reporting cells

O
Indicates the maximum number of cells to report.













Amount of reporting

O
Measurement is “released” after the indicated amount of reporting from the UE itself


Reporting interval

O
Indicates the interval of periodical report.






Intra-frequency measurement event results

This IE contains the measurement event results that are reported to UTRAN for intra-frequency measurements.

Parameters 
REFERENCE
TYPE
NOTE

Event ID

M


Primary CCPCH info

M












Inter-frequency measurement event results (FFS)
This IE contains the measurement event results that are reported to UTRAN for inter-frequency measurements.

The further division of this IE into parameters is FFS.

Measured results

Contains the measured results of the quantity indicated optionally by Reporting Quantity in Measurement Control. "Measured results" can be used for both event trigger mode and periodical reporting mode.

 Parameters 
REFERENCE
TYPE
NOTE

RAB ID 

+ RLC buffers payload

O







PCCPCH Info 

+ Primary CCPCH RX Ec/I0

O


PCCPCH Info 

+ Primary CCPCH RX SIR (RSCP/ISCP)

O
FFS

PCCPCH Info 

+ Primary CCPCH RX power (RSCP)

O
FFS

PCCPCH Info 

+ Path loss

O
FFS

PCCPCH Info 

+ Path loss plus UL load

O
FFS

PCCPCH Info 

+ Measured time difference to cell

O







DL Transport CH BLER

O


DL Transport CH BER

O
FFS

UE Transmission Power

O


UE Position

O


Cell ID

O
FFS
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