3GPP TSG-RAN5#39bis
Tdoc R5-082076

Paris, France, 24 - 26 June 2008
Title:





Default downlink signal channel powers for LTE UE test

Source:


Anritsu

Agenda Item:


2.2.4

Document for:


Agreement

1.
Introduction

For UE signalling tests and for the setup parts of UE RF/RRM tests, it is useful to define default downlink signal channels and powers. The aim is to allow efficient development of the tests without having to re-design a suitable downlink signal each time. 

For W-CDMA the approach taken was to define the default downlink signal as part of the common test environment in TS34.108. A similar approach is proposed here for TS 36.508 [1]. 

2. Radio conditions 

This paper proposes default downlink signal channels and powers which represent “easy” radio conditions for the LTE UE. For tests whose purpose is to stress the UE’s receiver, the UE setup part can be done using the default conditions, and then the downlink signal can be changed to apply during the measurement part of the test.

A “Normal” propagation condition has been defined without Additive White Gaussian Noise, and with no fading or multipath effects. This applies on both the downlink and the uplink, to ensure error-free signalling exchanges and UE setup where stressing the UE’s receiver is not part of the test purpose. 

3. Choice of Physical channels and antenna ports

Several antennas can be used for Transmit and several for Receive. For basic tests, the default has been chosen as the simplest configuration, with one SS transmit antenna port. This may be connected to one or two receive antenna ports on the UE according to the needs of a test, and may be also be duplexed with the UE Tx port.

To perform a test during connection, a set of Physical channels and Physical signals is required. The set of Downlink Physical channels chosen here is the minimum set that can be used, and excludes the Multicast channel PMCH. The two Downlink Physical signals, Reference and synchronisation (Primary and Secondary) are included.
4. Choice of Physical channels and relative powers 

The power of each resource element can be controlled by parameters RA only, or RA and RB, depending on whether the OFDM symbol contains a Reference Symbol or not. The definition of these is given in [2]. For most tests it is not necessary to vary the power of symbols relative to each other, so the default powers can be set equal, as recommended in [3]. This is also known informally as a “flat EPRE allocation”.  
5. Mapping of Downlink Physical channels and signals to physical resources

To define the Downlink signal fully, it is necessary to determine how to map the Downlink Physical Channels and Physical signals to Resource elements in the Downlink resource grid. The mapping rules are given in [4], but are dependent on the choice of a number of parameters, which form part of the “Simulation assumptions” used by RAN4. Capture of these simulation assumptions, such for the QPSK Reference measurement channel, is work in progress at the time of writing.

A placeholder has been put in the text proposal for TS 36.508 [1].

6. Choice of Downlink absolute powers

As the default radio conditions are intended to be “easy”, the UE should be tested under mid-range conditions, neither near the eNodeB nor far from it. If we take the UE Reference Sensitivity figure for Band 2 with 10MHz Channel Bandwidth of -95dBm, and the maximum UE input level of -25dBm, an “average” level would be -60dBm. To keep a constant energy per Resource Element, it is reasonable to scale the power according to the channel bandwidth. The approach taken here has been to scale the powers based on -77dBm per resource block, and then round to the nearest integer dBm value. This gives the values in the text proposal. Where the SS Tx port is connected to two receive antennas on the UE, the power is split to give values 3dB lower per port.
A figure of +/- 3dB has been set for the default signal level uncertainty as proposed in R5-080607 [5], which was agreed as a working assumption at RAN5 # 38 in Malaga. 

8. Placeholders and structure

All the “Reference Test conditions” clauses start with the Physical (layer 1) parameters. To make a more logical flow the “Standard test signals” subclause, which will mainly be concerned with layer 1 to layer 2 mappings and higher layer parameters, has been moved to later in the section.

As definition will also be required for Uplink channels as well as Downlink, placeholders have been added for these.

For clauses 5.2 (Test environment for RF test, Reference Test conditions) and 6.2 (Test environment for Signalling test, Reference Test conditions) a similar format to 4.3 is recommended and placeholders have been put in the text proposal.

9. Recommendation

To adopt the proposals given above, and the corresponding text proposal for TS 36.508.
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] apply, unless specified below:

example: text used to clarify abstract rules by applying them literally

Floor:  Floor(x) is the largest integer smaller than or equal to x.

Ceil: Ceil (x) is the smallest integer larger than or equal to x.

3.2
Symbols

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

NDL 
Downlink EARFCN

NUL 
Uplink EARFCN

3.3
Abbreviations

For the purposes of the present document, the abbreviations specified in TR 21.905 [1] apply, with any additional abbreviations specified below:

1xRTT
1x Radio Transmission Technology
EARFCN 
E-UTRA Absolute Radio Frequency Channel Number
ECM
EPS Connection Management
EMM
EPS Mobility Management

EPS
Evolved Packet System

ESM
EPS Session Management
E-UTRA
Evolved Universal Terrestrial Radio Access

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

ENB
Evolved Node B

FDD
Frequency Division Duplex

FFS
For Further Study

GERAN
GSM/EDGE Radio Access Network

GSM
Global System for Mobile Communications
HRPD
High Rate Packet Data

IETF
Internet Engineering Task Force

MAC
Media Access Control

NAS
Non Access Stratum

PDCP
Packet Data Convergence Protocol

RLC
Radio Link Control
ROHC 
RObust Header Compression 

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

USIM
Universal Subscriber Identity Module

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network

<< Unchanged sections omitted >>
4.3.2
Radio conditions

4.3.2.1
Normal propagation condition

The downlink connection between the System Simulator and the UE is without Additive White Gaussian Noise, and has no fading or multipath effects.
The uplink connection between the UE and System Simulator is without Additive White Gaussian Noise, and has no fading or multipath effects.

4.3.3
Physical channel allocations

4.3.3.1
Antennas

One SS transmit antenna port is used. It may connect to one or two Rx antenna ports of the UE under test, as specified in the test case.
One SS receive antenna port is used unless otherwise stated in the test case, and may be duplexed with the SS transmit antennal port.

4.3.3.2
Downlink physical channels and physical signals

The Downlink Physical channels and Physical signals used and their relative powers are specified in Table 4.3.3.2-1.

Table 4.3.3.2-1: Power allocation for OFDM symbols and reference signals, single SSTx antenna
	Physical Channel
	EPRE Ratio

	PBCH
	PBCH_RA = 0 dB

	
	PBCH_RB = 0 dB

	PSS
	PSS_RB = 0 dB

	SSS
	SSS_RB = 0 dB

	PCFICH
	PCFICH_RA = 0 dB

	PDCCH
	PDCCH_RA = 0 dB

	
	PDCCH_RB = 0 dB

	PDSCH
	PDSCH_RA = 0 dB

	
	PDSCH_RB = 0 dB

	PHICH
	PHICH_RA = 0 dB

	
	PHICH_RB = 0 dB


The definition of RA (PDSCH-to-RS EPRE ratio in OFDM symbols containing RS) and RB (PDSCH-to-RS EPRE ratio in REs in OFDM symbols not containing RS, specified as a ratio relative to RA) is given in TS 36.213 [29] clause 5.2.

4.3.3.3
Mapping of downlink physical channels and signals to physical resources

[FFS].

4.3.3.4
Uplink physical channels and physical signals

[FFS].

4.3.3.5
Mapping of uplink physical channels and signals to physical resources

[FFS].

4.3.4
Signal levels

4.3.4.1
Downlink signal levels

When the SS downlink connects to the UE via one Rx antenna port, the downlink power settings in Table 4.3.4.1-1 are used unless otherwise specified in a test case.

When the SS downlink connects to the UE via two Rx antennas ports, the downlink power settings in Table 4.3.4.1-2 are used unless otherwise specified in a test case.
Table 4.3.4.1-1: Default Downlink power levels for 1 UE Rx antenna
	
	Channel bandwidth

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Number of RBs
	6
	15
	25
	50
	75
	100

	Power/dBm
	 -69
	 -65
	 -63
	 -60
	 -58
	 -57

	Note 1:
The powers are based on -77dBm per resource block, then scaled and rounded to the nearest integer dBm value.



Table 4.3.4.1-2: Default Downlink power levels for 2 UE Rx antenna
	
	Channel bandwidth

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Number of RBs
	6
	15
	25
	50
	75
	100

	Power/dBm
	 -72
	 -68
	 -66
	 -63
	 -61
	 -60

	Note 1:
The powers are based on -77dBm per resource block, then scaled and rounded to the nearest integer dBm value. The power is then split between the two antennas, and therefore specified per port.



It is [FFS] whether there is a requirement to specify constant power throughout all OFDM symbols, and if so how unallocated Resource elements should be treated. 
The default signal level uncertainty is +/-3dB at each test port, unless otherwise specified in a test case or in TS 36.521-1 [21]. Annex F.

4.3.4.2
Uplink signal levels

[FFS].

4.3.5
Standard test signals

4.3.5.1
Downlink test signals

[FFS].

4.3.5.2
Uplink test signals

 [FFS].

<< Unchanged sections omitted >>
5
Test environment for RF test

5.1
Requirements of test equipment
Editor’s Note:
The content within this subsection is FFS while RAN5 concentrate on the corresponding subsection in COMMON section.
Editor’s Note:
Ref. TS 34.108 clause 4.

5.2
Reference test conditions
Editor’s Note:
The content within this subsection is FFS while RAN5 concentrate on the corresponding subsection in COMMON section.
Editor’s Note:
Ref. TS 34.108 clause 5.

5.2.1
Test frequencies

Editor’s Note: Other test conditions will be defined in TS 36.521-1.

5.2.2
Radio conditions

5.2.3
Physical channel allocations

5.2.3.1
Antennas

5.2.3.2
Downlink physical channels and physical signals

5.2.3.3
Mapping of downlink physical channels and signals to physical resources

5.2.3.4
Uplink physical channels and physical signals

5.2.3.5
Mapping of uplink physical channels and signals to physical resources

5.2.4
Signal levels

5.2.4.1
Downlink signal levels

5.2.4.2
Uplink signal levels

5.2.5
Standard test signals

5.2.5.1
Downlink test signals

5.2.5.2
Uplink test signals

5.3
Reference system configurations
Editor’s Note:
The content within this subsection is FFS while RAN5 concentrate on the corresponding subsection in COMMON section.
Editor’s Note:
Ref. TS 34.108 clause 6.

5.4
Test procedures
Editor’s Note:
The content within this subsection is FFS while RAN5 concentrate on the corresponding subsection in COMMON section.
Editor’s Note:
Ref. TS 34.108 clause 7.3.

5.4.1

UE test states
5.4.2
TBD

Editor’s Note: Other test procedures for RF tests should be added here.

5.5
Default message contents
Editor’s Note:
The content within this subsection is FFS while RAN5 concentrate on the corresponding subsection in COMMON section.
Editor’s Note:
Ref. TS 34.108 clause 9.2.

Editor’s Note:
It is FFS how to approach the TDD conformance tests.

Editor’s Note:
It is FFS whether test mode message contents should be defined here.
5.5.1
Default RRC message and information element contents
5.5.1.1
General

5.5.1.2
Contents of each RRC message

5.5.1.3
Contents of RRC information elements
6
Test environment for Signalling test 
6.1
Requirements of test equipment
Editor’s Note:
The content within this subsection is FFS while RAN5 concentrate on the corresponding subsection in COMMON section.
Editor’s Note:
Ref. TS 34.108 clause 4.

6.2
Reference test conditions
Editor’s Note:
The content within this subsection is FFS while RAN5 concentrate on the corresponding subsection in COMMON section.
Editor’s Note:
Ref. TS 34.108 clause 5.

6.2.1
Test frequencies

6.2.2
Radio conditions

Editor’s Note:
This subclause might consist of only ‘normal propagation condition’.

6.2.3
Physical channel allocations
6.2.3.1
Antennas

6.2.3.2
Downlink physical channels and physical signals

6.2.3.3
Mapping of downlink physical channels and signals to physical resources

6.2.3.4
Uplink physical channels and physical signals

6.2.3.5
Mapping of uplink physical channels and signals to physical resources

6.2.4
Signal levels

6.2.4.1
Downlink signal levels

6.2.4.2
Uplink signal levels

6.2.5
Standard test signals
6.2.5.1
Downlink test signals

6.2.5.2
Uplink test signals
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