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1. Introduction

There are several measurements that a Node B has to perform, in order to support differ-
ent radio network functions. A general measurement concept has been accepted in TSG
RAN WG3 to support this. This contribution aims to provide more detailed information
about which measurements that should be supported.

Note that it is our understanding that:

TSG RAN WG2 specifies which measurements that are needed from the physical

layer [25.302].

TSG RAN WG1 specifies how these measurements should be performed [25.215].

TSG RAN WG4 specifies the performance requirements on these measurements

[25.103].

TSG RAN WG3 specifies the UTRAN support for the transport of the Node B re-

lated measurements [25.423 and 25.433].

Therefore, this contribution does not motivate the necessity of the physical layer meas-
urements, as this has already been discussed in TSG RAN WG1 and TSG RAN WG2.

2. Measurements to be performed in Node B

2.1 ServicesProvided by the Physical L ayer

TSG RAN WGL1 have defined measurement entities to be provided by the physical layer
[25.215]. TSG RAN WG2 have defined reporting criteria for these measurement enti-

ties. The measurements that are performed in Node B are shown in Table 1.

Tablel: Measurements Provided by the physical layer in Node B

M easurement name Reference Reporting Trigger
RAN WG1 RAN WG2 [25.215] | [25.302] (from 25.302)

RSS| UL Load 6.2.1 9.2.1 On-demand, periodic, Event-triggered
SIR Not defined in WG2 6.2.2 - -

Tota transmitted | Total Tx Power 6.2.3 9.1.12 On-demand, periodic, Event-triggered
power

Transmitted Code | Code Tx Power 6.2.4 9.1.13 On-demand, periodic, Event-triggered
Power

Transport CH BLER | Transport  Channel 6.2.5 9.2.3 On-demand, periodic, Event-triggered

BLER
Physical CH BER Physical Channel 6.2.6 9.2.4 On-demand, periodic, Event-triggered
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BER

Round Trip Delay 6.2.7

(RTD)
Time of Arriva 931 On-demand, Event-Triggered
(TOA)

Note: [25.215 section 6.2.7] states that the relationship between RTD and TOA needs
clarification. For that reason, both these measurements are not treated any further in
this contribution.

We propose the following mapping between the Node B measurements onto the WG3
measurement concepts (Table 2):

Table 2 : Mapping of Node B measur ements onto WG3 measur ement concept

M easur ement AffectsInterface | Transport via

RSS! lub Common Measurement

SIR lub / lur Dedicated Measurement

Total transmitted power lub Common M easurement

Transmitted Code Power lub / lur Dedicated Measurement

Transport CH BLER lub/ lur Can be calculated in the SRNC by monitoring the
CRCOK flag in DCH Frame Protocol

Physical CH BER lub / lur Quality Estimate field in the DCH Frame Protocol.

Note 1: With the mapping of the Transport Channel BLER and Physical Channel BER
measurements onto the DCH Frame Protocol (as proposed in Table 2) we transport all
information to the SRNC. Reporting triggers related to these entities will be SRNC inter-
nal. Therefore, these measurements are not considered further in this contribution.

Note 2: The in [25.423 section 8.2.9] mentioned “ UL RL Quality Estimate” is not in-
cluded in this contribution. A contribution describing this measurement, the use of it, and
how it relates to other measurements (Transport Channel BLER or Physical Channel
BER) are requested.

2.2 Additional measurements
We aso see aneed for two additional measurements:

1. If thereisan error in the message part of the random access message, we will have a
situation where the Node B have acknowledged the L1 preamble ramping (and is
thus aware of that a random access message should follow). However, the Node B
will not be able to detect any message, and consequently, no data frame will be sent
to the RNC.

2. Inan UL congestion, the UL inner loop power control might never reach the ordered
SIR target. In such a situation the UL Outer Loop Power Control might suffer from
“wind-up” problems by increasing the SIR target to a maximum without any effect
on the UL quality.

For the above-mentioned reasons, we see a need for the following measurements within
the Node B.

M easur ement Affects Inter- | Reporting Trigger Transport Definition

face via
Not received RA | lub On-demand, Peri- | Common Node B reports the number of
messages odic, Event-triggered | measurement | detected RA tries during a certain

time interval, for which the mes-
sage part was not possible to
decode.
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SIR error

lub / lur On-demand, Peri- | Dedicated Node B reports the difference
odic, Event-triggered | Measurement | between the SIR-target (used by
the UL inner loop power control)
and the received SIR.

2.3 Reporting Triggers

So, far three different reporting triggers have been discussed in TSG RAN WG2, on de-
mand, periodic and event-triggered. We propose the following definition of the different
reporting triggers (these triggers apply for the measurements RSSI, SIR, Total Transmit-
ted Power, Transmitted Code Power, Not received RA messages and SIR error):

2.3.1 On-Demand

Name On-Demand

Definition Node B shall as soon as possible respond with a measurement report containing the requested meas-
urement. The response time should mainly depend on the time it takes to measure the entity.

Additional None

Parameters

2.3.2 Peiodic

Name Periodic

Definition Node B shall schedule and measure the entity so that a measurement report is delivered periodicaly.

Additional Reporting Frequency

Parameters

2.3.3 Event-Triggered

We propose the following events (the different events are illustrated in Appendix A) for
the measurements defined in Table 2:

Name Event-Driven Type A

Definition Node B shall report when the measured entity rises above an absolute threshold and stays there for the
hysteresis time.

Additional Absolute Threshold (Mandatory)

Parameters - .
Hysteresis Time (Optional)

Name Event-Driven Type B

Definition Node B shall report when the measured entity falls below an absolute threshold and stays there for the
hysteresistime.

Additional Absolute Threshold (Mandatory)

Parameters - .
Hysteresis Time (Optional)

Name Event-Driven Type C

Definition Node B shall report when the measured entity increases more than the threshold within the rising time.

Additional Relative Threshold (Mandatory)

Parameters - ;
Rising Time (Mandatory)

Name Event-Driven Type D
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Definition Node B shall report when the measured entity decreases more than the threshold within the fall time.
Additional Relative Threshold (Mandatory)
Parameters

Fall Time (Mandatory)
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3. Proposals
The following subsections propose changes to 25.433 and 25.423.
3.1 Changesto 25.433 — Common M easurements

8.1.4.1 Measurement Request

For requesting measurements, the RNC use the following procedure:

CRNC Node B CRNC Node B
COMMON MEASUREMENT INITIATION COMMON MEASUREMENT INITIATION
REQUEST REQUEST

> >
< COMMON MEASUREMENT < COMMON MEASUREMENT
INITIATION RESPONSE INITIATION FAILURE
a) Successful case b) Unsuccessful case

M easurement Request Procedure

The COMMON MEASUREMENT INITIATION REQUEST message includes the following information:
Measurement Id: Thisisa RNC defined identifier that uniquely identifies the measurement.

M easurement Object: This defines on which resource the measurement should be performed. For example might
thisidentifier point out acell or acarrier within the Node B.

M easurement Type: This defines what measurement that should be performed. The measurements are defined in

[25.215]. Fhis-The measurements could for example be “interference-on-the-uphnk™—Undecoded-RACH-frames*;
GI’—D-L—GQ-FPOWG'—EGGQ—“ “ O

RSSI: See[25.215]

Total Transmitted Power: See [25.215]

Not received RA messages: The number of detected random access tries during a certain time interval, for
which the message part was not possible to decode.

Measurement Characteristics: This defines how the measurements should be performed. For example measure-
ment frequency, timing information, filtering information. The exact structure and contents of this parameter is de-
pendent on the Measurement Type and is FFS.

Report Characteristics: The reporting could be any of the following classes:

On-Demand

Name On-Demand

Definition Node B shall as soon as possible respond with a measurement report containing the requested meas-
urement. The response time should mainly depend on the time it takes to measure the entity.

Additional None

Parameters

Periodic

Name Periodic

Definition Node B shall schedule and measure the entity so that a measurement report is delivered periodically.
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Additional

Reporting Frequency

Parameters

Event-Triggered

Name Event-Driven Type A

Definition Node B shall report when the measured entity rises above an absolute threshold and stays there for the
hysteresistime.

Additional Absolute Threshold (Mandatory)

Parameters - .

- Hysteresis Time (Optional)

Name Event-Driven Type B

Definition Node B shall report when the measured entity falls below an absolute threshold and stays there for the
hysteresis time.

Additional Absolute Threshold (Mandatory)

Parameters - )

- Hysteresis Time (Optional)

Name Event-Driven Type C

Definition Node B shall report when the measured entity increases more than the threshold within the rising time.

Additional Relative Threshold (Mandatory)

Parameters . .

- Rising Time (Mandatory)

Name Event-Driven Type D

Definition Node B shall report when the measured entity decreases more than the threshold within the fall time.

Additional Relative Threshold (Mandatory)

Parameters

Fall Time (Mandatory)
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The possibility to request several measurements for the same event isFFS.

9.1.18 COMMON MEASUREMENT INITIATION REQUEST

Information Element Reference Type

M essage Discriminator

Message Type

Transaction ID

Measurement ID

M easurement Object

Measurement Type

Measurement Characteristic

Report Characterisitics

On-Demand

Periodic

Reporting Frequency

Event-Triggered

Event-Triggered Type A

Absolute Threshold

Hysteresis Time

Event-Triggered Type B

Absolute Threshold

Hysteresis Time

Event-Triggered Type C

Relative Threshold

Rising Time

Event-Triggered Type D

Relative Threshold

==IQI==IQIozIQIoIZIQIRIZIRICIZ|Iz|Iz|IZIZIEIE| =

Fall Time

C1 : One and only one of On-Demand, Periodic or Event-Triggered can
be present at the same time.

C2: One and only one of Event A to Event D can be present at the same
time.

9.2.X Reporting Frequency
The freguency with which the Node B shall send measurement reports.

9.2.X Absolute Threshold
The threshold for which the Node B shall trigger a measurement report.

9.2.X HysteresisTime
The time for which the measurement entity has to be above/beneath the absolute thresh-
old when a measurement report should be sent.

9.2.X Relative Threshold
The distance that the measurement entity shall rise/fall, in order to trigger a measurement

report.
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9.2.X Rising Time

The time the measurement entity shall rise on, in order to trigger a measurement report.

9.2.X Fall Time

The time the measurement entity shall fall, in order to trigger a measurement report.

3.2 Changesto 25.433 — Dedicated M easurements

8.2.6.1 M easurement Request

For requesting measurements, the RNC use the following procedure:

CRNC Node B

DEDICATED MEASUREMENT
INITIATION REQUEST

DEDICATED MEASUREMENT
< INITIATION RESPONSE

a) Successful case

CRNC Node B
DEDICATED MEASUREMENT
INITIATION REQUEST

>
DEDICATED MEASUREMENT
< INITIATION FAILURE

M easurement Request Procedure

b) Unsuccessful case

The DEDICATED MEASUREMENT INITIATION REQUEST message includes the

following information:

0 Measurement |d: This is a RNC defined identifier that uniquely identifies the

measurement.

0 Measurement Object: This defines on which resource the measurement should be
performed. For example might this identifier point out a radio link. Other measure-

ment objectsare FFS.

0 Measurement Type: This defines what measurement that should be performed. ThIS

could for example be
FFS

0 SIR: See[25.215]

00 Transmitted Code Power: : See[25.215]

0 SIR error: The difference between the SIR-target (used by the UL inner loop

power control) and the received SIR as defined in [25.215].

0 Measurement Characteristics: This defines how the measurements should be per-
formed. For example measurement frequency, timing information, and filtering in-
formation. The exact structure and contents of this parameter is dependent on the

Measurement Type and is FFS.

O Report Characteristics. The reporting could be any of the following classes:

On-Demand

Name On-Demand
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Definition Node B shall as soon as possible respond with a measurement report containing the requested meas-
urement. The response time should mainly depend on the time it takes to measure the entity.

Additional None

Parameters

Periodic

Name Periodic

Definition Node B shall schedule and measure the entity so that a measurement report is delivered periodically.

Additional Reporting Frequency

Parameters

Event-Triggered

Name Event-Driven Type A

Definition Node B shall report when the measured entity rises above an absolute threshold and stays there for the
hysteresistime.

Additional Absolute Threshold (Mandatory)

Parameters - .

- Hysteresis Time (Optional)

Name Event-Driven Type B

Definition Node B shall report when the measured entity falls below an absolute threshold and stays there for the
hysteresis time.

Additional Absolute Threshold (Mandatory)

Parameters - .

- Hysteresis Time (Optional)

Name Event-Driven Type C

Definition Node B shall report when the measured entity increases more than the threshold within the rising time.

Additional Relative Threshold (Mandatory)

Parameters . .

- Rising Time (Mandatory)

Name Event-Driven Type D

Definition Node B shall report when the measured entity decreases more than the threshold within the fall time.

Additional Relative Threshold (Mandatory)

Parameters

Fall Time (Mandatory)

The possibility to request several measurements for the same event is FFS
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9.1.X DEDICATED MEASUREMENT INITIATION REQUEST

I nformation Element Reference Type

Message Discriminator

Message Type

Transaction ID

Measurement ID

Measurement Object

Measurement Type

Measurement Characteristic

Report Char acterisitics

On-Demand

Periodic

Report Frequency

Event-Triggered

Event-Triggered Type A

Absolute Threshold

Hysteresis Time

Event-Triggered Type B

Absolute Threshold

Hysteresis Time

Event-Triggered TypeC

Relative Threshold

Rising Time

Event-Triggered Type D

Relative Threshold

== I=|=|QozIQIo=IQIRIZIRIRIZ|z|I= |z |E|=|=| 1=

Fal Time

C1 : One and only one of On-Demand, Periodic or Event-Triggered can
be present at the same time.

C2: One and only one of Event A to Event D can be present at the same
time.

9.1.X DEDICATED MEASUREMENT INITIATION RESPONSE

I nfor mation Element Reference Type

Message Discriminator

Message Type

Transaction ID

B ENES

Measurement |D?

9.1.X DEDICATED MEASUREMENT INITIATION FAILURE

I nformation Element Reference Type

Message Discriminator

Message Type

Transaction ID

B EeNES

Measurement |D°

! Can be On-Demand, Periodic or Event-Triggered
2 Thisis the same measurement |D as that sent in Request message.
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| Cause

(e}

9.1.X DEDICATED MEASUREMENT TERMINATION REQUEST

I nfor mation Element

Reference

Type

Message Discriminator

Message Type

Transaction ID

Measurement |D*

B ENES

9.1.X DEDICATED MEASUREMENT FAILURE INDICATION

I nformation Element

Reference

Type

Message Discriminator

<

Message Type

Transaction ID

M easurement |D°

2=

9.1.X DEDICATED MEASUREMENT REPORT

I nfor mation Element

Reference

Message Discriminator

Message Type

Transaction ID

Measurement |D°

Time Reference

Vaue

=
=Zlo|Z|=|= Iz_g

% This is the same measurement 1D as that sent in Request message.

4 Thisis the same measurement 1D as that sent in Reguest message.

5 Thisis the same measurement 1D as that sent in Reguest message.

® Thisis the same measurement 1D as that sent in Request message
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3.3 Changesto 25.423 — Dedicated M easur ements
8.29 Measurement Request

For requesting measurements, the SRNC use the following procedure:

SRNC DRNC SRNC DRNC
DEDICATED MEASUREMENT INITIATION DEDICATED MEASUREMENT INITIATION
REQUEST REQUEST

g P
DEDICATED MEASUREMENT INITIATION DEDICATED MEASUREMENT INITIATION
RESPONSE FAILURE
N <
a) Successful case b) Unsuccessful case

Figure 9-x: Measurement Request Procedure

The DEDICATED MEASUREMENT INITIATION REQUEST message includes the
following information:

Measurement |d: This is a SRNC defined identifier that uniquely identifies the meas-
urement.

M easurement Object: This defines on which resource the measurement should be per-
formed. For example might this identifier point out a radio link. Other measurement ob-
jectsare FFS

Measurement Type: This defines what measurement that should be performed This
could for example be : ~

FRoosHEeRcAbcs o = =Es

SIR: See[25.215]

Transmitted Code Power: See [25.215]

SIR error: The difference between the SIR-target (used by the UL inner loop power
control) and the received SIR as defined in [25.215].

UL RL quality estimate (Editors note: The definition of this measurement type is
FES

Measurement Characteristics. This defines how the measurements should be per-
formed. For example measurement frequency, timing information, filtering information.
The exact structure and contents of this parameter is dependent on the Measurement
Typeand isFFS

Report Characteristics: The reporting could be any of the following classes:

On-Demand
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Name On-Demand

Definition Node B shall as soon as possible respond with a measurement report containing the requested meas-
urement. The response time should mainly depend on the time it takes to measure the entity.

Additional None

Parameters

Periodic

Name Periodic

Definition Node B shall schedule and measure the entity so that a measurement report is delivered periodicaly.

Additional Reporting Frequency

Parameters

Event-Triggered

Name Event-Driven Type A

Definition Node B shall report when the measured entity rises above an absolute threshold and stays there for the
hysteresistime.

Additional Absolute Threshold (Mandatory)

Parameters - .

- Hysteresis Time (Optional)

Name Event-Driven Type B

Definition Node B shall report when the measured entity falls below an absolute threshold and stays there for the
hysteresistime.

Additional Absolute Threshold (Mandatory)

Parameters - .

- Hysteresis Time (Optional)

Name Event-Driven Type C

Definition Node B shall report when the measured entity increases more than the threshold within the rising time.

Additional Relative Threshold (Mandatory)

Parameters . .

- Rising Time (Mandatory)

Name Event-Driven Type D

Definition Node B shall report when the measured entity decreases more than the threshold within the fall time.

Additional Relative Threshold (Mandatory)

Parameters

Fall Time (Mandatory)

The possibility to request several measurements for the same event is FFS.
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9.1.26 DEDICATED MEASUREMENT INITIATION REQUEST

Information Element Reference

—
<
=]

D

Message Type

Transaction ID

Measurement ID

M easurement Object

Measurement Type

Measurement Characteristics

Report Char acterisitics

On-Demand

Periodic

Report Freqguency

Event-Triggered

Event-Triggered Type A

Absolute Threshold

Hysteresis Time

Event-Triggered Type B

Absolute Threshold

Hysteresis Time

Event-Triggered Type C

Relative Threshold

Rising Time

Event-Triggered Type D

Relative Threshold

=Z|I=IQ1== Qo= Qo= QIRI=CICI= 2| 22| 2| 2| =

Fal Time

9.2.X Reporting Freguency
The freguency with which the Node B shall send measurement reports.

9.2.X Absolute Threshold
The threshold for which the Node B shall trigger a measurement report.

9.2.X Hysteresis Time
The time for which the measurement entity has to be above/beneath the absolute thresh-
old when a measurement report should be sent.

9.2.X Relative Threshold
The distance that the measurement entity shall rise/fall, in order to trigger a measurement

report.

9.2.X Rising Time
The time the measurement entity shall rise on, in order to trigger a measurement report.

9.2.X Fall Time
The time the measurement entity shall fall, in order to trigger a measurement report.
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Appendix A — lllustration of Events

Event A (with Hysteresis Time) and Event B

Measured
entity A

/r Event A -
. reshol
ﬁysteress treshold
Time A Event B -
/ treshold
-
Time
Measurement
Report Measurement
Report

Event C and Event D

Measured
entity A

Rising

Time
. Relative
Relative Treshold
Treshold
Time
-
Time
Measurement Measurement

Report (Event C) Report (Event D)
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