TSG-RAN Working Group 4 meeting #12













TSGR4#12(00) 0401
Turku, Finland, 22. May – 26. May 2000


Agenda Item:

6.6

Source:


SIEMENS

Title:

Test Parameters for RRM measurements for UE and BS (TDD)
Document for:
Approval

___________________________________________________________________________________________

Discussion

This document includes a kind of ‘master CR’ to the clause ‘Measurements Performance requirements’ in TS 25.123. In the CR only test parameters are added and a re-numbering and re-naming of the clauses is performed. No values of the requirements are changed, they are copied to the new tables only.

For a summary of the proposed test parameters and the section numbering and structure see below.

Proposal

· Addition of Test parameters for UE and UTRAN Measurements
The added kind of test parameters depend on the type of the measurement:

a) UE RX Measurement

b) UE TX Measurement

c) UTRAN RX Measurement

d) UTRAN TX Measurement

In Case b) and d) the following is included:


“The output power is defined as the average power of the transmit timeslot, and is measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate.”
For case a) for TDD cells the following test parameters are used:

Table x-x: Intra frequency test parameters

Parameter
Unit
Cell 1

UTRA RF Channel number

Channel 1

Timeslot

0
8

P-CCPCH Ec/Ior
dB
-3
-

SCH Ec/Ior
dB
-9
-9

PICH_Ec/Ior
dB
-
-3

OCNS
dB
[]
[]

Îor/Ioc
dB
[ ]

Ioc
dBm/ 3.84 MHz
-70

Range 1:Io

Range 2: Io
dBm
-94..-70

–94..-50

Propagation condition
-
AWGN

For CPICH Measurements the test parameters for the active TDD cell 1 are included instead of the FDD parameters.

For case c) for TDD cells the following test parameters are used:

Table x-x: Intra frequency test parameters

Parameter
Unit
Cell 1

UTRA RF Channel number

Channel 1

Timeslot

[ ]

DPCH Ec/Ior
dB
[ ]

Îor/Ioc
dB
[ ]

Ioc
dBm/ 3.84 MHz
-89

Range: Io
dBm
-105..-74

Propagation condition
-
AWGN

· UTRAN Range 2 Requirements
As there is no range 2 in UTRAN Measurements, the corresponding requirements are deleted and the Range 1 requirements are used instead.
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Definitions, symbols and abbreviations

3.1
Definitions

For the purpose of the present document the following definitions apply.

The main general definitions strictly related to the Transmission  and Reception characteristics but important also for this specification can be found in [3] for UE FDD, in [4] for BS FDD, in [5] for UE TDD, in [6] for BS TDD.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol
Explanation

[…]
Values included in square bracket must be considered for further studies, because it means that a decision about that value was not taken;


[image: image1.wmf]or

I

ˆ


“RXLEV”, see 25.101 or 25.102 section 3.3 and Annex C.




3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

RRM
Radio Resource Management

ACPR
Adjacent Channel Power Ratio

BS
Base Station

CW
Continuous wave (unmodulated signal)

DL
Down link (forward link)


[image: image2.wmf]or

c

I

E


The ratio of the average transmit energy per PN chip for different fields or physical channels to the total transmit power spectral density.

EIRP
Equivalent Isotropic Radiated Power

FDD
Frequency Division Duplexing

FER
Frame Error Rate


[image: image3.wmf]o

I


The total received power spectral density, including signal and interference, as measured at the UE antenna connector.


[image: image4.wmf]oc
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The power spectral density of a band limited white noise source (simulating interference from other cells) as measured at the UE antenna connector.


[image: image5.wmf]or
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The total transmit power spectral density of the down link at the base station antenna connector.


[image: image6.wmf]or
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ˆ


The received power spectral density of the down link as measured at the UE antenna connector.


[image: image7.wmf]or
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PCCPCH

_


The ratio of the average transmit energy per PN chip for the PCCPCH to the total transmit power spectral density.

PPM
Parts Per Million


[image: image8.wmf]OCNS


Orthogonal Channel Noise Simulator, a mechanism used to simulate the users or control signals on the other orthogonal channels of a Forward link.

PICH
Paging Indicator Channel

RSSI
Received Signal Strength Indicator

SCH
Synchronization Channel consisting of Primary and Secondary synchronization channels

SIR
Signal to Interference ratio

TDD
Time Division Duplexing

TPC
Transmit Power Control

UE
User Equipment

UL
Up link (reverse link)

UTRA
UMTS Terrestrial Radio Access

RRM
Radio Resource Management

ACPR
Adjacent Channel Power Ratio

BS
Base Station

CW
Continuous wave (unmodulated signal)

DL
Down link (forward link)

EIRP
Equivalent Isotropic Radiated Power

FDD
Frequency Division Duplexing

FER
Frame Error Rate

PPM
Parts Per Million

RSSI
Received Signal Strength Indicator

SIR
Signal to Interference ratio

TDD
Time Division Duplexing

TPC
Transmit Power Control

UE
User Equipment

UL
Up link (reverse link)

UTRA
UMTS Terrestrial Radio Access

4
Idle Mode Tasks 

4.1
Introduction

Note: The paging period and the repetition rate of relevant system information blocks needs to be defined.

Whenever a PLMN has been selected the UE shall start to find a suitable cell to camp on, this is ‘cell selection’.

When camped on cell the UE regularly searches for a better cell depending on the cell reselection criteria, this is called ‘cell reselection’. The procedures for cell selection and reselection are described in 3GPP RAN TS 25.304 ‘UE procedures in idle mode’ and the measurements carried out by the UE are explained in specification 3GPP RAN TS 25.225 ‘Physical Layer Measurements (TDD)’. The measurements performance requirements are specified in section 11.

9
Measurements Performance Requirements

One of the key services provided by the physical layer is the measurement of various quantities which are used to trigger or perform a multitude of functions. Both the UE and the UTRAN are required to perform a variety of measurements. The complete list of measurements is specified in TSG RAN WG2 S25.302 "Services Provided by Physical Layer". The physical layer measurements for TDD are described and defined in TSG RAN WG1 TS25.225 “Physical layer – Measurements (TDD)”. In this section for TDD, per each measurement the relevant requirements on performance in terms of accuracy are reported.

Unless explicitly stated, 


Reported measurements shall be within defined range in 90 % of the cases.


Measurement channel is 12.2 kbps as defined  in TS 25.102 annex A, section A.3.1. This measurement channel is used both in active cell and cells to be measured.


Physical channels used as defined in TS 25.101 annex B.


All requirements are defined when UE is in a CELL_DCH or CELL_FACH stage. The difference between modes are  the reporting delay. Some of the measurements are not requested to be reported in both stages. 


Cell 1 is the active cell, if not otherwise stated.

Single task reporting.


Power control is active.

9.1
Measurements Performance for UE
9.1.1 
Performance for UE Measurements in Downlink (RX)
If not otherwise stated, the test parameters in table 9-1 should be applied for UE RX measurements requirements in this section.
Table 9-1 Intra frequency test parameters for UE RX Measurements
Parameter
Unit
Cell 1
Cell 2

UTRA RF Channel number

Channel 1
Channel 1

Timeslot

0
8
0
8

P-CCPCH Ec/Ior
dB
-3
-
-3
-

SCH Ec/Ior
dB
-9
-9
-9
-9

PICH_Ec/Ior
dB
-
-3
-
-3

DPCH_Ec/Ior
dB
[]
[]
[]
[]

OCNS
dB
[]
[]
[]
[]

Îor/Ioc
dB
[ ]
[ ]

Ioc
dBm/ 3.84 MHz
-70
-70

Range 1:Io

Range 2: Io
dBm
-94..-70

–94..-50
-94..-70

–94..-50

Propagation condition
-
AWGN
AWGN

9.1.1.1

COMMON CONTROL PHYSICAL CHANNEL MEASUREMENTS

These measurements  consider P-CCPCH RSCP measurements for TDD cells and CPICH RSCP and CPICH Ec/Io measurements for FDD cells respectively. The corresponding measurements are necessary for UEs supporting the individual mode(s) only.
9.1.1.1.1 
P-CCPCH RSCP (TDD)
9.1.1.1.1.1

Intra frequency test parameters

In this case all cells are in the same frequency. The table 9-2 and notes 1-4 define the limits of signal strengths and code powers, where the requirement is applicable. 
Table 9-2 P-CCPCH RSCP intra frequency test parameters
Parameter
Unit
Cell 1
Cell 2

UTRA RF Channel number

Channel 1
Channel 1

Timeslot

0
8
0
8

P-CCPCH Ec/Ior
dB
-3
-
-3
-

SCH Ec/Ior
dB
-9
-9
-9
-9

PICH_Ec/Ior
dB
-
-3
-
-3

OCNS
dB
[]
[]
[]
[]

Îor/Ioc
dB
[ ]
[ ]

Ioc
dBm/ 3.84 MHz
Note 4
Note 4

Range 1:Io

Range 2: Io
dBm
 -94..-70
 -94..-50
 -94..-70
 -94..-50

Propagation condition
-
AWGN

Note 1: P-CCPCH_RSCP1,2 ( -[102] dBm.

Note 2: | P-CCPCH_RSCP1 – PCCPCH_RSCP2 |(  20 dB.

Note 3: | Io – P-CCPCH_Ec/Ior| (  [20] dB.

Note 4: Ioc level shall be adjusted according the total signal power Io at receiver input and  the geometry factor Îor/Ioc. 

9.1.1.1.1.2
Absolute accuracy requirements

The absolute accuracy of P-CCPCH RSCP is defined as measured one code power after de-spreading. In this test only Cell 1 in table 9-3 is present.

Table 9-3: P-CCPCH_RSCP Intra frequency absolute accuracy 
Parameter
Value
Range
Accuracy




Normal conditions
Extreme conditions

P-CCPCH_RSCP
dB
1
( 6 
( 9


dB
2
( 8 
( 11































9.1.1.1.1.3
Relative accuracy requirements

The relative accuracy of P-CCPCH RSCP is defined as measured code powers from active cell and one or more cells after de-spreading. The reported value is relative to active cell value. In this test Cell 1 and 2 in table 1 are present.

Table 9-4  P-CCPCH_RSCP Intra frequency relative accuracy
Parameter
Unit
Accuracy



Normal conditions
Extreme conditions

P-CCPCH_RSCP
dB
( 3 
( 3

9.1.1.1.2

CPICH Measurements (FDD)
These measurement consider CPICH RSCP and CPICH Ec/Io measurements. Only necessary for UEs supporting FDD.





































































9.1.1.1.2.1
 Inter frequency test parameters 

In this case both cells are in different frequency. The table 9-5 and notes 1-5 define the limits of signal strengths and code powers, where the requirement is applicable.

Table 9-5 CPICH Inter frequency test parameters
Parameter
Unit
Cell 1
Cell 2

Timeslot Number

0
8
n.a

UTRA RF Channel Number

Channel 1
Channel 2

CPICH_Ec/Ior
dB
n.a.
n.a.
-10

P-CCPCH_Ec/Ior
dB
-3

-12

SCH_Ec/Ior
dB
-9
-9
-12

SCH_toffset

0
0
n.a.

PICH_Ec/Ior


-3
-15

DPCH_Ec/Ior
dB
[]
[]
-15

OCNS
dB
-4.28
-4.28
-1.11


[image: image9.wmf]oc
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dB
[]
[]
10.5


[image: image10.wmf]oc
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dBm/3.84 MHz
 -70 
Note 5 

Range 1:Io

Range 2: Io
dBm
-94..-70

-94..-50
-94..-70

-94..-50

Propagation condition
-
AWGN
AWGN































































Note 1: CPICH_RSCP1,2 ( -114 dBm.

Note 2: | CPICH_RSCP1 – CPICH_RSCP2 | ( 20 dB

Note 3: | Channel 1_Io –Channel 2_Io| ( 20 dB

Note 4: | Io – CPICH_Ec/Ior| ( 20 dB

Note 5: Ioc level shall be adjusted in each carrier frequency according the total signal power Io at receiver input and the geometry factor Îor/Ioc. Io –10.6 dB = Ioc.

9.1.1.1.2.2
CPICH RSCP

[Informative note: This measurement is for handover]




















































9.1.1.1.2.2.1
Inter frequency measurement relative accuracy requirement


The relative accuracy of CPICH RSCP in inter frequency case is defined as measured code powers after de-spreading from active cell and one or more cells received from two or more RF–carriers. The reported values are relative to active cell value. In this test parameters in table 10-2 is used. In this test cells 1and 2 are present.

Table 9-6  CPICH_RSCP Inter frequency relative accuracy
Parameter
Unit
Accuracy



Normal condition
Extreme condition

CPICH_RSCP
dB
( 6 
( 6

9.1.1.1.2.3
CPICH Ec/Io






































9.1.1.1.2.3.1
Inter frequency measurement relative accuracy requirement


The relative accuracy of CPICH Ec/Io in the inter frequency case is defined as measured energy per chip divided by power density in the band. The reported valus are relative to active cell value. In this test the parameters in table 9-7 is used. In this test cells 1and 2 are present.

Table 9-7 CPICH Ec/Io Inter frequency relative accuracy
Parameter
Unit
Accuracy



Normal condition
Extreme condition

CPICH_Ec/Io
dB
( 6 
( 6

9.1.1.2
Timeslot ISCP

9.1.1.2.1


Absolute accuracy requirements

Table 9-8: Timeslot_ISCP Intra frequency absolute accuracy 
Parameter
Value
Range
Accuracy




Normal conditions
Extreme conditions

Timeslot_ISCP
dB
1
( 6 
( 9


dB
2
( 8 
( 11













9.1.1.3
UTRA carrier RSSI

NOTE:
The purpose of measurement is for Inter-frequency handover evaluation.

9.1.1.3.1
Test parameters for requirement

The table 9-9 and notes 1,2 define the limits of signal strengths, where the requirement is applicable.

Table 9-9 UTRA carrier RSSI Inter frequency test parameters
Parameter
Unit
Cell 1
Cell 2

UTRA RF Channei number
-
Channel 1
Channel 2

Îor/Ioc
dB
-1
-1

Ioc
dBm/ 3.84 MHz
Note 2
Note 2

Range 1: Io

Range 2: Io
dBm/ 3.84 MHz
-94…-70 

-94…-50
-94…-70 

-94…-50

Propagation condition
-
AWGN

NOTE 1:
For relative accuracy requirement | Channel 1_Io –Channel 2_Io | < 20 dB.

NOTE 2:
Ioc level shall be adjusted according the total signal power Io at receiver input and  the geometry factor Îor/Ioc.

9.1.1.3.2
Absolute accuracy requirement

Absolute accuracy case only one carrier is applied (Cell 1).

Table 9-10: UTRA carrier RSSI Inter frequency absolute accuracy 
Parameter
Value
Range
Accuracy




Normal conditions
Extreme conditions

UTRA Carrier RSSI
dB
1
( 4 
( 7


dB
2
( 6 
( 9

9.1.1.3.3
Relative accuracy requirement

Relative accuracy requirement is defined as active cell frequency UTRAN RSSI compared to measured other frequency UTRAN RSSI level. In relative accuracy test case both carriers in table 9-9 are used.

Table 9-11 UTRA carrier RSSI Inter frequency relative accuracy
Parameter
Unit
Accuracy



Normal condition
Extreme condition

Io
dBm
( 5
( 8












9.1.1.4
GSM carrier RSSI

NOTE:
The measurement is for Inter radio access technology (RAT) handover.

Only necessary for UEs supporting GSM.

The accuracy requirement is specified in GSM 05.08.




9.1.1.5
SIR

9.1.1.5.1


Absolute accuracy requirements

Table 9-12 SIR Intra frequency absolute accuracy 

Parameter
Unit
Accuracy



Normal conditions
Extreme conditions

SIR
dB
[ ] 
[ ]










9.1.1.6
Transport channel BLER

Requirement
The UE shall report the CRC results

9.1.1.7
SFN-SFN observed time difference

9.1.1.7.1


accuracy requirements

Table 9-13 SFN-SFN observed time difference accuracy 

Parameter
Unit
Accuracy

SFN-SFN observed time difference
chips period
+/-0.5 for both type 1 and 2

9.1.1.8 Observed time difference to GSM cell 
Only necessary for UEs supporting GSM.
9.1.1.8.1


accuracy requirements

Table 9-14 Observed time difference to GSM cell accuracy 

Parameter
Unit
Accuracy

Observed time difference to GSM cell
chips period
+/-20

9.1.2 
Performance for UE Measurements in Uplink (TX)
The output power is defined as the average power of the transmit timeslot, and is measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate.
9.1.2.1
UE transmitted power

9.1.2.1.1


Absolute accuracy requirements

Table 9-15 UE transmitted power absolute accuracy 

Parameter
Unit
Accuracy



Normal conditions
Extreme conditions

UE transmitted power
dB
+/-9 
+/-12
















9.2

Measurements Performance for UTRAN

9.2.1 
Performance for UTRAN Measurements in Uplink (RX)
If not otherwise stated, the test parameters in table 9-16 should be applied for UE RX measurements requirements in this section.

Table 9-16 Intra frequency test parameters for UTRAN RX Measurements
Parameter
Unit
Cell 1

UTRA RF Channel number

Channel 1

Timeslot

[ ]

DPCH Ec/Ior
dB
[ ]

Îor/Ioc
dB
[ ]

Ioc
dBm/ 3.84 MHz
-89

Range: Io
dBm
-105..-74

Propagation condition
-
AWGN

9.2.1.1
RSCP

9.2.1.1.1


Absolute accuracy requirements

Table 9-17 RSCP Intra frequency absolute accuracy
Parameter
Unit
Accuracy



Normal conditions
Extreme conditions

RSCP
dB
+/-6dB
+/-9dB

9.2.1.1.2


Relative accuracy requirements

Table 9-18 RSCP Intra frequency relative accuracy 

Parameter
Unit
Accuracy

RSCP
dB
+/-3dB for intra-frequency
















9.2.1.2
Timeslot ISCP

9.2.1.2.1


Absolute accuracy requirements

Table 9-19 Timeslot ISCP Intra frequency absolute accuracy 

Parameter
Unit
Accuracy



Normal conditions
Extreme conditions

Timeslot ISCP
dB
+/-6dB  
+/-9dB











9.2.1.3
RSSI

9.2.1.3.1


Absolute accuracy requirements

Table 9-20 RSSI Intra frequency absolute accuracy 

Parameter
Unit
Accuracy

RSSI
dB
+/-4dB





9.2.1.4
SIR

9.2.1.4.1


Absolute accuracy requirements

Table 9-21 SIR Intra frequency absolute accuracy 

Parameter
Unit
Accuracy

SIR
dB
+/-3dB for 0<SIR<10 dB






9.2.1.5
Physical channel BER

The measurement period shall be equal to the [TTI] of the transport channel.

9.2.1.5.1
Accuracy requirement

Table 9-22 Physical channel BER Intra frequency accuracy 

Parameter
Unit
Accuracy

BER

+/- 10% of the absolute BER value










9.2.1.6
Transport channel BLER
9.2.1.6.1
Accuracy requirement

Table 9-23 Transport channel BLER accuracy 

Parameter
Unit
Accuracy

TrpBLER
-
[ ]




9.2.1.7
Transport Channel BER

The measurement period shall be equal to the [TTI] of the transport channel.

9.2.1.7.1
Accuracy requirement

Table 9-24  Transport channel BER accuracy
Parameter
Unit
Accuracy

TrpBER
-
+/- []% of the absolute BER value









9.2.1.8
RX Timing Deviation

9.2.1.8.1


Accuracy requirements

Table 9-25 RX Timing Deviation accuracy 

Parameter
Unit
Accuracy

RX Timing Deviation
-chips period
+/-0.5 

Note: This measurement can be used for timing advance calculation or location services.

9.2.2 
Performance for UTRAN Measurements in Downlink (TX)
The output power is defined as the average power of the transmit timeslot, and is measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate.
9.2.2.1
Transmitted carrier power

9.2.2.1.1


Accuracy requirements

Table 9-26 Transmitted carrier power accuracy 

Parameter
Unit
Accuracy

Transmitted carrier power
-
40%    for 5%<(transmitted carrier power)<=100%






9.2.2.2
Transmitted code power

9.2.2.2.1


Absolute accuracy requirements

Table 9-27 Transmitted code power absolute accuracy 

Parameter
Unit
Accuracy

Transmitted code power
dB
[+/-3]dB 

9.2.2.2.2


Relative accuracy requirements

Table 9-28 Transmitted code power relative accuracy
Parameter
Unit
Accuracy

Transmitted code power
dB
+/-2dB
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