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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

1x RTT
CDMA2000 1x Radio Transmission Technology
AWGN
Additive White Gaussian Noise
BCCH
Broadcast Control Channel

BCH
Broadcast Channel
CPICH
Common Pilot Channel
CPICH Ec/No
CPICH Received energy per chip divided by the power density in the band
DCCH
Dedicated Control Channel

DL
Downlink
DRX
Discontinuous Reception
DTCH
Dedicated Traffic Channel
DUT
Device Under Test
eNB
E-UTRAN NodeB

E-UTRA
Evolved UTRA

E-UTRAN
Evolved UTRAN

FDD
Frequency Division Duplex

GERAN
GSM EDGE Radio Access Network

GSM
Global System for Mobile communication
HO
Handover

HRPD
High Rate Packet Data
OCNG
OFDMA Channel Noise Generator
OFDM
Orthogonal Frequency Division Multiplexing
OFDMA
Orthogonal Frequency Division Multiple Access

PBCH
Physical Broadcast Channel
P-CCPCH
Primary Common Control Physical Channel
PCFICH
Physical Control Format Indicator CHannel

PDCCH
Physical Downlink Control CHannel
PDSCH
Physical Downlink Shared CHannel
PHICH
Physical Hybrid-ARQ Indicator CHannel
PLMN
Public Land Mobile Network

PRACH
Physical Random Access CHannel

PUCCH
Physical Uplink Control CHannel
PUSCH
Physical Uplink Shared Channel
RSCP
Received Signal Code Power

RSRP
Reference Signal Received Power

RSRQ
Reference Signal Received Quality

RSSI
Received Signal Strength Indicator
QAM
Quadrature Amplitude Modulation

RACH
Random Access Channel

RAT
Radio Access Technology

RNC
Radio Network Controller

RRC
Radio Resource Control

RRM
Radio Resource Management

SCH
Synchronization Channel
SFN
System Frame Number
SON
Self Optimized Network
TDD
Time Division Duplex
TTI
Transmission Time Interval
UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunication System

UTRA
Universal Terrestrial Radio Access

UTRAN
     Universal Terrestrial Radio Access Network
3.4
Test tolerances
The requirements given in the present document make no allowance for measurement uncertainty. The test specification 36.521-3 [23] defines the test tolerances. These test tolerances are individually calculated for each test. The test tolerances are then added to the limits in this specification to create test limits. The measurement results are compared against the test limits as defined by the shared risk principle.

Shared Risk is defined in [ETR 273 Part 1 sub-part 2 section 6.5].

---------------------NEXT CHANGED SECTION--------------------------

Annex A (normative):
Test Cases

A.1
Purpose of annex
This Annex specifies test specific parameters for some of the functional requirements in sections 4 to 9. The tests provide additional information to how the requirements should be interpreted for the purpose of conformance testing. The tests in this Annex are described such that one functional requirement may be tested in one or several test and one test may verify several requirements. Some requirements may lack a test.

The conformance tests are specified in TS 36.521-3 [23]. Statistical interpretation of the requirements is described in Annex A.2.
A.2
Requirement classification for statistical testing
Requirements in this specification are either expressed as absolute requirements with a single value stating the requirement, or expressed as a success rate. There are no provisions for the statistical variations that will occur when the parameter is tested.

Annex A outlines the tests in more detail and lists the test parameters needed. The test will result in an outcome of a test variable value for the device under test (DUT) inside or outside the test limit. Overall, the probability of a "good" DUT being inside the test limit(s) and the probability of a "bad" DUT being outside the test limit(s) should be as high as possible. For this reason, when selecting the test variable and the test limit(s), the statistical nature of the test is accounted for.

The statistical nature depends on the type of requirement. Some have large statistical variations, while others are not statistical in nature at all. When testing a parameter with a statistical nature, a confidence level is set. This establishes the probability that a DUT passing the test actually meets the requirements and determines how many times a test has to be repeated and what the pass and fail criteria are. Those aspects are not covered by TS 36.133. The details of the tests on how many times to run it and how to establish confidence in the tests are described in TS 36.521-3 [23]. This Annex establishes the variable to be used in the test and whether it can be viewed as statistical in nature or not.
A.2.1
Types of requirements in TS 36.133
A.2.1.1
Time and delay requirements on UE higher layer actions
A very large part of the RRM requirements are delay requirements:

-
In E-UTRAN RRC_IDLE state mobility (clause A.4) there is cell re-selection delay.

-
In E-UTRAN RRC_CONNECTED state mobility (clauses A.5 and A.8) there is handover delay, cell search delay and measurement reporting delay.
-
In RRC Connection Control (clause A.6) there is RRC re-establishment delay. 
All have in common that the UE is required to perform an action observable in higher layers (e.g. camp on the correct cell) within a certain time after a specific event (e.g. when a new strong pilot or reference signal appears). The delay time is statistical in nature for several reasons, among others that several of the measurements are performed by the UE in a fading radio environment. 

The variations make a strict limit unsuitable for a test. Instead there is a condition set for a correct action by the UE, e.g. that the UE shall camp on the correct cell within X seconds. Then the rate of correct events is observed during repeated tests and a limit is set on the rate of correct events, usually 90% correct events are required. How the limit is applied in the test depends on the confidence required, further detailed are in TS 36.521-3 [23].

A.2.1.2
Measurements of power levels, relative powers and time

A very large number of requirements are on measurements that the UE performs:

-
In E-UTRAN RRC_CONNECTED state mobility (clause A.5) there are measurement reports.

-
In Measurement Performance Requirements (clause A.9) there are requirements for all type of measurements.

The accuracy requirements on measurements are expressed in this specification as a fixed limit (e.g. +/-X dB), but the measurement error will have a distribution that is not easily confined in fixed limits. Assuming a Gaussian distribution of the error, the limits will have to be set at +/-3.29( if the probability of failing a "good DUT" in a single test is to be kept at 0.1%. It is more reasonable to set the limit tighter and test the DUT by counting the rate of measurements that are within the limits, in a way similar to the requirements on delay. 

A.2.1.3
Implementation requirements

A few requirements are strict actions the UE should take or capabilities the UE should have, without any allowance for deviations. These requirements are absolute and should be tested as such. Examples are:
-
"Event triggered report rate" in E-UTRAN RRC_CONNECTED state mobility (clauses A.5 and A.8)

-
"Correct behaviour at time-out" in RRC connection control (clause A.6)

A.2.1.4
Physical layer timing requirements

There are requirements on Timing and Signaling Characteristics (clauses A.7). There are both absolute and relative limits on timing accuracy depending upon the type of requirement. Examples are:
-
Initial Transmit Timing (clause A.7.1) has an absolute limit on timing accuracy.
-
Timing Advance (clause A.7.2) has a relative limit on timing accuracy.
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