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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document specifies the Radio Frequency (RF) test methods and conformance requirements for E-UTRA Relay. These have been derived from, and are consistent with the E-UTRA Relay specifications defined in [2].
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 36.116: " Evolved Universal Terrestrial Radio Access (E-UTRA); Relay radio transmission and reception".

It is preferred that the reference to 21.905 be the first in the list.

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Definition format (Normal)

<defined term>: <definition>.

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

3.2
Symbols

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

Symbol format (EW)

<symbol>
<Explanation>

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].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4.
General test conditions and declarations
Text will be added
4.1 
Measurement uncertainties and Test Requirements
Text will be added
4.2
Relay classes
Text will be added
4.3
Regional requirements
Text will be added
4.6
Selection of configurations for testing
Text will be added
4.7
Manufacturer’s declarations of regional and optional requirements
Text will be added
4.8
Specified frequency range and supported channel bandwidth
Text will be added
5
Operating bands and Channel arrangement
Text will be added
6.
Transmitter characteristics
Text will be added
6.1
General

Text will be added
6.2
Output power
Text will be added
6.3
Output power dynamics
Text will be added
6.4
Transmitted signal quality
Text will be added
6.5
Unwanted emissions
Text will be added
6.6
Transmitter intermodulation
Text will be added
7.
Receiver characteristics
Text will be added
7.1
General
Text will be added
7.2
Reference sensitivity level
Text will be added
7.3
Dynamic range
Text will be added
7.4
In-channel selectivity
Text will be added
7.5
Adjacent Channel Selectivity (ACS)
Text will be added
7.6
Blocking characteristics
Text will be added
7.7
Receiver spurious emissions
Text will be added
7.8
Receiver intermodulation
Text will be added
8.
Access Performance requirement
8.1
General
Access performance requirements are specified for a number of test environments and multipath channel classes and unless specified otherwise shall meet the performance requirements defined in section 8 of TS36.104 [4].
Unless stated otherwise, access performance requirements apply for a single carrier only. Performance requirements for a relay supporting carrier aggregation are defined in terms of single carrier requirements. The requirements only apply to those measurement channels that are supported by the base station.

The performance requirements for High Speed Train conditions defined in Annex B.3 of [3] are optional.
The performance requirements for UL timing adjustment scenario 2 defined in Annex B.4 of [3] are optional.

For BS with receiver antenna diversity the required SNR shall be applied separately at each antenna port.

In tests performed with signal generators a synchronization signal may be provided, from the base station to the signal generator, to enable correct timing of the wanted signal.
For tests in clause 8 the transmitter may be off.

8.2
Performance requirements for PUSCH
8.2.1 
Requirements in multipath fading propagation conditions

The definition and applicability is the same as defined in TS 36.141 [3] except that the conformance test is applied for a relay. The requirements associated with ETU 70Hz or ETU 300Hz are optional.

The PUSCH performance requirements in multipath fading propagation conditions are the same as defined in TS 36.104 [4]. 

The test purpose, test method and test requirement in multipath fading propagation conditions are the same as defined in TS 36.141 [3].

8.2.2 
Requirements for UL timing adjustment

The definition and applicability is the same as defined in TS 36.141 [3] except that the conformance test is applied for a relay. 

The minimum requirements for UL timing adjustment are the same as defined in TS 36.104 [4]

The test purpose, test method and test requirement for UL timing adjustment are the same as defined in TS 36.141 [3].

8.2.3 
Requirements for HARQ-ACK multiplexed on PUSCH

The definition and applicability is the same as defined in TS 36.141 [3] except that the conformance test is applied for a relay. The requirements associated with ETU 70Hz are optional.

The minimum performance requirements for HARQ-ACK multiplexed on PUSCH are the same as defined in TS 36.104 [3].

The test purpose, test method and test requirement for HARQ-ACK multiplexed on PUSCH are the same as defined in TS 36.141 [3].

8.3
Performance requirements for PUCCH
8.3.1
ACK missed detection requirements for single user PUCCH format 1a

The definition and applicability is the same as defined in TS 36.141 [3] except that the conformance test is applied for a relay. The requirements associated with ETU 70Hz or ETU 300Hz are optional.

The minimum requirements for DTX to ACK performance and for ACK missed detection are as defined in TS36.104 [4].

The test purpose, test method and test requirement for PUCCH format 1a are the same as defined in TS 36.141 [3].

8.3.2
CQI missed detection requirements for PUCCH format2

The definition and applicability is the same as defined in TS 36.141 [3] except that the conformance test is applied for a relay. The requirements associated with ETU 70Hz are optional.

The CQI missed detection requirements for PUCCH format 2 are the same as defined in TS 36.104 [4]. 

The test purpose, test method and test requirement for PUCCH format 2 are the same as defined in TS 36.141 [3].

8.3.3
ACK missed detection requirements for multi user PUCCH format 1a

The requirements for multi user PUCCH format 1a are optional. The definition and applicability is the same as defined in TS 36.141 [3] except that the conformance test is applied for a relay. 

The ACK missed detection requirements for multi user PUCCH format 1a are optional and are the same as defined in TS 36.104 [4].

The test purpose, test method and test requirement for multi user PUCCH format 1a are the same as defined in TS 36.141 [3].

8.4
Performance requirements for PRACH
8.4.1
PRACH false alarm probability and missed detection

The definition and applicability is the same as defined in TS 36.141 [3] except that the conformance test is applied for a relay. The requirements associated with ETU 70Hz are optional.

The minimum requirements for PRACH False alarm probability are the same as defined in TS 36.104 [4].

The test purpose, test method and test requirement for PRACH are the same as defined in TS 36.141 [3].
9.
Backhaul Performance requirement
Text will be added
9.1
General
Text will be added
9.2
Demodulation of PDSCH (Cell-Specific Reference Symbols)
Text will be added
9.3
Demodulation of PDSCH (User-Specific Reference Symbols)
Text will be added
9.4
Demodulation of PDCCH/PCFICH
Text will be added
9.5
Demodulation of PHICH
Text will be added
9.6
Demodulation of PBCH
Text will be added
9.7
Sustained downlink data rate provided by lower layers
Text will be added
9.8
Demodulation of R-PDCCH
9.8.1
FDD

9.8.1.1
FDD R-PDCCH  performance based on UE-specific reference signals transmitted on antenna port 7 with 1x2 antenna configuration

9.8.1.1.1
Test purpose

This test verifies the demodulation performance of R-PDCCH when R-PDCCH is based on UE-specific reference signals transmitted on antenna port 7 with 1x2 antenna configuration. With a given SNR,  the average probability of miss-detection of the Downlink Scheduling Grant for RN, tested on R-PDCCH of the specified reference measurement channels in B.1.1.1 of TR36.826 [5] remains below a given reference value.

9.8.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD relay node release 11 and forward.

9.8.1.1.3
Minimum conformance requirements

The receiver characteristics of the R-PDCCH are determined by the probability of miss-detection of the relay Downlink Scheduling Grant (Pm-dsg).

Table 9.8.1.1.3-1: Test Parameters for single-layer transmission on port 7 of R-PDCCH
	Parameter
	Unit
	Test 1


	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Un subframe type in DeNB
	
	Normal subframe

	SubframeConfigurationFDD
	
	10110101

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	Configuration of OFDM symbols for eNB-to-RN transmission in the first slot
	
	2 (Note 1)

	Downlink power allocation
	R-PDCCH_RA
	dB
	0

	
	R-PDCCH_RB
	dB
	0

	Cell-specific reference symbols
	
	Antenna port 0


	CSI reference signal configuration
	
	1

	Number of CSI reference signals configured
	
	1



	CSI reference signal subframe configuration
	
	ICSI-RS = 37
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N

at antenna port

	
	dBm/15kHz
	-98

	Number of allocated resource blocks
	PRB
	2



	Symbols for unused PRBs
	
	OCNG (Note 2)

	Simultaneous transmission (Note 3)
	
	No

	Beamforming Model
	
	No precoding



	Precoder update granularity
	
	Frequency domain: 1 PRG

Time domain: 1 ms

	Note 1:
as specified in Table 5.4-1 in TS 36.216

Note 2:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 3:
The modulation symbols of the signal under test are mapped onto antenna port 7 while antenna port 8 is unused. 

Note 4:
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For the parameters specified in Table 9.8.1.1.3-1 the average probability of a missed relay downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 9.8.1.1.3-2.

Table 9.8.1.1.3-2: Minimum performance for R-PDCCH without cross-interleaving (FRC)

	Test number
	Bandwidth
	Reference channel
	OCNG Pattern
	Aggregation level
	DCI format
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10MHz
	R.1 FDD
	Table B.2.1-1
	2 PRB
	Format 2C
	LOS with strong dominant component
	1x2
	1
	2.1


9.8.1.1.4
Test description

9.8.1.1.4.1
Initial conditions

Initial conditions are a set of test configurations the RN needs to be tested in and the steps for the SS to take with the RN to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in TS 36.521-1 [7] Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [8] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [8] clause 4.3.1.1. 

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [8] clause 4.3.1.1

1.
Connect the SS, the faders and AWGN noise source to the RN antenna connector (s) as shown in TS 36.508 [8] Annex A, Figure A.9.

2.
The parameter settings for the cell are set up according to Table 9.8.1.1.3-1.

3.
The backhaul signals except for R-PDCCH are initially set up according to Annex C.1 and Annex C.3.2 defined in TS36.521-1[7] and uplink signals according to Annex H.1 and H.3.2 defined in TS36.521-1[7]. R-PDCCH is mapped to physical resources according to Table 9.8.1.1.3-1, Table 9.8.1.1.3-2 and Table B.1.1.1-1. The signals of R-PDCCH are initially set up according to Annex C.1.

4.
Propagation conditions are set according to Annex A clause A.1 of TR36.826 [5].

5.
Ensure the RN is in State 3A-RF according to TS 36.508 [8] clause 5.2A.2. Message contents are defined in clause 9.8.1.1.4.3.

9.8.1.1.4.2
Test procedure

1.
SS transmits PDSCH via R-PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to Table 9.8.1.1.3-1 and Table 9.8.1.1.3-2.The details of R-PDCCH and PDSCH are specified in Table B.1.1.1-1 and R.xx FDD in Table C.2-1 respectively of TR36.826 [5]. The SS sends downlink MAC padding bits on the DL RMC.

2.
Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 9.8.1.1.5-1 as appropriate.

3.   Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause G.4 defined in TS 36.521-1[7]. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval. Pm-dsg is the ratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table 9.8.1.1.5-1, pass the RN. Otherwise fail the RN. 9.8

9.8.1.1.4.3
Message contents

Message contents are according to TS 36.508 [8] clause 4.6 with the following exceptions [TBD].

9.8.1.1.5
Test requirement

For the parameters specified in Table 9.8.1.1.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 9.8.1.1.5-1.

Table 9.8.1.1.5-1: Test requirement R-PDCCH without cross-interleaving (FRC)

	Test number
	Bandwidth
	Reference channel
	OCNG Pattern
	Aggregation level
	DCI format
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10MHz
	R.1 FDD
	Table B.2.1-1
	2 PRB
	Format 2C
	LOS with strong dominant component
	1x2
	1
	3.1


9.8.1.2
FDD R-PDCCH performance based on UE-specific reference signals transmitted on antenna port 7 with 4x2 antenna configuration

9.8.1.2.1
Test purpose

This test verifies the demodulation performance of R-PDCCH when R-PDCCH is based on UE-specific reference signals transmitted on antenna port 7 with 4x2 antenna configuration. With a given SNR,  the average probability of miss-detection of the Downlink Scheduling Grant for RN, tested on R-PDCCH of the specified reference measurement channels in B.1.1.1 remains below a given reference value.

9.8.1.2.2
Test applicability

This test applies to all types of E-UTRA FDD relay node release 11 and forward.

9.8.1.2.3
Minimum conformance requirements

The receiver characteristics of the R-PDCCH are determined by the probability of miss-detection of the relay Downlink Scheduling Grant (Pm-dsg). 

Table 9.8.1.2.3-1: Test Parameters for single-layer transmission on port 7 of R-PDCCH

	Parameter
	Unit
	Test 2



	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Un subframe type in DeNB
	
	Normal subframe

	SubframeConfigurationFDD
	
	10110101

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	Configuration of OFDM symbols for eNB-to-RN transmission in the first slot
	
	2 (Note 1)

	Downlink power allocation
	R-PDCCH_RA
	dB
	0

	
	R-PDCCH_RB
	dB
	0

	Cell-specific reference symbols
	
	Antenna port 0,1



	CSI reference signal configuration
	
	1

	Number of CSI reference signals configured
	
	4


	CSI reference signal subframe configuration
	
	ICSI-RS = 37
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	dBm/15kHz
	-98

	Number of allocated resource blocks
	PRB
	4



	Symbols for unused PRBs
	
	OCNG (Note 2)

	Simultaneous transmission (Note 3)
	
	No

	Beamforming Model
	
	a precoder vector 
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  from Table 6.3.4.2.3-2 in TS 36.211 as beamforming weights



	Precoder update granularity
	
	Frequency domain: 1 PRG

Time domain: 1 ms

	Note 1:
as specified in Table 5.4-1 in TS 36.216

Note 2:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 3:
The modulation symbols of the signal under test are mapped onto antenna port 7 while antenna port 8 is unused. 

Note 4:
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For the parameters specified in Table 9.8.1.2.3-1 the average probability of a missed relay downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 9.8.1.2.3-2.

Table 9.8.1.2.3-2: Minimum performance for R-PDCCH without cross-interleaving (FRC)

	Test number
	Bandwidth
	Reference channel
	OCNG Pattern
	Aggregation level
	DCI format
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	2
	10MHz
	R.2 FDDTBD
	Table B.2.1-1
	4 PRB
	Format 2C
	NLOS with medium correlation
	4x2
	1
	11.5


9.8.1.2.4
Test description

9.8.1.2.4.1
Initial conditions

Initial conditions are a set of test configurations the RN needs to be tested in and the steps for the SS to take with the RN to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in TS 36.521-1 [7] Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [8] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [8] clause 4.3.1.1. 

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [8] clause 4.3.1.1

1.
Connect the SS, the faders and AWGN noise source to the RN antenna connector (s) as shown in TS 36.508 [8] Annex A, Figure A.11.

2.
The parameter settings for the cell are set up according to Table 9.8.1.2.3-1.

3.
The downlink signals are initially set up according to Annex C.1 and Annex C.3.2 of TR36.826 [5] and uplink signals according to Annex H.1 and H.3.2 defined in TS36.521-1[7].

4.
Propagation conditions are set according to Annex A clause A.1 of TR36.826 [5].

5.
Ensure the RN is in State 3A-RF according to TS 36.508 [8] clause 5.2A.2. Message contents are defined in clause 9.8.1.2.4.3.

9.8.1.2.4.2
Test procedure

1.
SS transmits PDSCH via R-PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to Table 9.8.1.2.3-2.The details of R-PDCCH and PDSCH are specified in Table B1.1.1-1 of TR36.826 [5] and [TBD] respectively. The SS sends downlink MAC padding bits on the DL RMC.

2.
Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 9.8.1.2.5-1 as appropriate.

3.   Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause G.4 defined in TS 36.521-1[7]. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval. Pm-dsg is the ratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table 9.8.1.2.5-1, pass the UE. Otherwise fail the UE. If Pm-dsg is less than the value specified in table 9.8.1.2.5-1, pass the UE. Otherwise fail the UE.

9.8.1.2.4.3
Message contents

Message contents are according to TS 36.508 [8] clause 4.6 with the following exceptions [TBD].

9.8.1.2.5
Test requirement

For the parameters specified in Table 9.8.1.2.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 9.8.1.2.5-1.

Table 9.8.1.2.4-1: Test requirement R-PDCCH without cross-interleaving (FRC)

	Test number
	Bandwidth
	Reference channel
	OCNG Pattern
	Aggregation level
	DCI format
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	2
	10MHz
	R.2 FDD
	Table B.2.1-1
	4 PRB
	Format 2C
	NLOS with medium correlation
	4x2
	1
	12.5


9.8.2
TDD

9.8.2.1
TDD R-PDCCH performance based on UE-specific reference signals transmitted on antenna port 7 with 1x2 antenna configuration

9.8.2.1.1
Test purpose

This test verifies the demodulation performance of R-PDCCH when R-PDCCH is based on UE-specific reference signals transmitted on antenna port 7 with 1x2 antenna configuration. With a given SNR,  the average probability of miss-detection of the Downlink Scheduling Grant for RN, tested on R-PDCCH of the specified reference measurement channels in B.1.1.2  of TR36.826 [5] remains below a given reference value.

9.8.2.1.2
Test applicability

This test applies to all types of E-UTRA TDD relay node release 11 and forward.

9.8.2.1.3
Minimum conformance requirements

The receiver characteristics of the R-PDCCH are determined by the probability of miss-detection of the relay Downlink Scheduling Grant (Pm-dsg).
Table 9.8.2.1.3-1: Test Parameters for single-layer transmission on port 7 of R-PDCCH
	Parameter
	Unit
	Test 1


	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Un subframe type in DeNB
	
	Normal subframe

	SubframeConfigurationTDD
	
	4

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	Configuration of OFDM symbols for eNB-to-RN transmission in the first slot
	
	2 (Note 1)

	Downlink power allocation
	R-PDCCH_RA
	dB
	0

	
	R-PDCCH_RB
	dB
	0

	Cell-specific reference symbols
	
	Antenna port 0

	CSI reference signal configuration
	
	1

	Number of CSI reference signals configured
	
	1



	CSI reference signal subframe configuration
	
	ICSI-RS = 37
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	dBm/15kHz
	-98

	Number of allocated resource blocks
	PRB
	2



	Symbols for unused PRBs
	
	OCNG (Note 2)

	Simultaneous transmission (Note 3)
	
	No

	Beamforming Model
	
	No precoding



	Precoder update granularity
	
	Frequency domain: 1 PRG

Time domain: 1 ms

	Note 1:
as specified in Table 5.4-1 in TS 36.216

Note 2:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 3:
The modulation symbols of the signal under test are mapped onto antenna port 7 while antenna port 8 is unused. 

Note 4:
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For the parameters specified in Table 9.8.2.1.3-1 the average probability of a missed relay downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 9.8.2.1.3-2.

Table 9.8.2.1.3-2: Minimum performance for R-PDCCH without cross-interleaving (FRC)

	Test number
	Bandwidth
	Reference channel
	OCNG Pattern
	Aggregation level
	DCI format
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10MHz
	R.1 TDD
	Table B.2.1-1
	2 PRB
	Format 2C
	LOS with strong dominant component
	1x2
	1
	2.1


9.8.2.1.4
Test description

9.8.2.1.4.1
Initial conditions

Initial conditions are a set of test configurations the RN needs to be tested in and the steps for the SS to take with the RN to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in TS 36.521-1 [7] Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [8] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [8] clause 4.3.1.1. 

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [8] clause 4.3.1.1

1.
Connect the SS, the faders and AWGN noise source to the RN antenna connector (s) as shown in TS 36.508 [8] Annex A, Figure A.9.

2.
The parameter settings for the cell are set up according to Table 9.8.2.1.3-1.

3.
The backhaul link downlink signals except for R-PDCCH are initially set up according to Annex C.1 and Annex C.3.2 of TR36.826 [5] and uplink signals according to Annex H.1 and H.3.2 defined in TS36.521-1[8]. R-PDCCH is mapped to physical resources according to Table 10.2.2.1.3-1, Table 10.2.2.1.3-2 and Table B.1.1.2-1. The signals of R-PDCCH are initially set up according to AnnexC.1.
4.
Propagation conditions are set according to Annex A clause A.1 of TR36.826 [5].

5.
Ensure the RN is in State 3A-RF according to TS 36.508 [8] clause 5.2A.2. Message contents are defined in clause 9.8.2.1.4.3.

9.8.2.1.4.2
Test procedure

1.
SS transmits PDSCH via R-PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to Table 9.8.2.1.3-2.The details of R-PDCCH and PDSCH are specified in Table B1.1.2-1 of TR36.826 [5] and [TBD] respectively. The SS sends downlink MAC padding bits on the DL RMC.

2.
Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 9.8.2.1.5-1 as appropriate.

3.   Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause G.4 defined in TS 36.521-1[7]. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval. Pm-dsg is the ratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table 9.8.2.1.5-1, pass the UE. Otherwise fail the UE. If Pm-dsg is less than the value specified in table 9.8.2.1.5-1, pass the RN. Otherwise fail the RN.

9.8.2.1.4.3
Message contents

Message contents are according to TS 36.508 [8] clause 4.6 with the following exceptions [TBD].

9.8.2.1.5
Test requirement

For the parameters specified in Table 9.8.2.1.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 9.8.2.1.5-1.

Table 9.8.2.1.5-1: Test requirement R-PDCCH without cross-interleaving (FRC)

	Test number
	Bandwidth
	Reference channel
	OCNG Pattern
	Aggregation level
	DCI format
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10MHz
	R.1 TDD
	Table B.2.1-1
	2 PRB
	Format 2C
	LOS with strong dominant component
	1x2
	1
	3.1


9.8.2.2
TDD R-PDCCH performance based on UE-specific reference signals transmitted on antenna port 7 with 4x2 antenna configuration

9.8.2.2.1
Test purpose

This test verifies the demodulation performance of R-PDCCH when R-PDCCH is based on UE-specific reference signals transmitted on antenna port 7 with 4x2 antenna configuration. With a given SNR,  the average probability of miss-detection of the Downlink Scheduling Grant for RN, tested on R-PDCCH of the specified reference measurement channels in B.1.1.2 remains below a given reference value.

9.8.2.2.2
Test applicability

This test applies to all types of E-UTRA TDD relay node release 11 and forward.

9.8.2.2.3
Minimum conformance requirements

The receiver characteristics of the R-PDCCH are determined by the probability of miss-detection of the relay Downlink Scheduling Grant (Pm-dsg). 

Table 9.8.2.2.3-1: Test Parameters for single-layer transmission on port 7 of R-PDCCH

	Parameter
	Unit
	Test 2



	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Un subframe type in DeNB
	
	Normal subframe

	SubframeConfigurationTDD
	
	4

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	Configuration of OFDM symbols for eNB-to-RN transmission in the first slot
	
	2 (Note 1)

	Downlink power allocation
	R-PDCCH_RA
	dB
	0

	
	R-PDCCH_RB
	dB
	0

	Cell-specific reference symbols
	
	Antenna port 0

	CSI reference signal configuration
	
	1

	Number of CSI reference signals configured
	
	4


	CSI reference signal subframe configuration
	
	ICSI-RS = 37
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	dBm/15kHz
	-98

	Number of allocated resource blocks
	PRB
	4



	Symbols for unused PRBs
	
	OCNG (Note 2)

	Simultaneous transmission (Note 3)
	
	No

	Beamforming Model
	
	a precoder vector 
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 from Table 6.3.4.2.3-2 in TS 36.211 as beamforming weights


	Precoder update granularity
	
	Frequency domain: 1 PRG

Time domain: 1 ms

	Note 1:
as specified in Table 5.4-1 in TS 36.216

Note 2:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 3:
The modulation symbols of the signal under test are mapped onto antenna port 7 while antenna port 8 is unused. 

Note 4:
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For the parameters specified in Table 9.8.2.2.3-1 the average probability of a missed relay downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 9.8.2.2.3-2.

Table 9.8.2.2.3-2: Minimum performance for R-PDCCH without cross-interleaving (FRC)

	Test number
	Bandwidth
	Reference channel
	OCNG Pattern
	Aggregation level
	DCI format
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	2
	10MHz
	R.2 TDD
	B.2.2-1
	4 PRB
	Format 2C
	NLOS with medium correlation
	4x2
	1
	11.5


9.8.2.2.4
Test description

9.8.2.2.4.1
Initial conditions

Initial conditions are a set of test configurations the RN needs to be tested in and the steps for the SS to take with the RN to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in TS 36.521-1 [7] Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [8] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [8] clause 4.3.1.1. 

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [8] clause 4.3.1.1

1.
Connect the SS, the faders and AWGN noise source to the RN antenna connector (s) as shown in TS 36.508 [8] Annex A, Figure A.11.

2.
The parameter settings for the cell are set up according to Table 9.8.2.2.3-1.

3.
The backhaul link downlink signals except for R-PDCCH are initially set up according to Annex C.1 and Annex C.3.2 of TR36.826 [5] and uplink signals according to Annex H.1 and H.3.2 defined in TS36.521-1[7]. R-PDCCH is mapped to physical resources according to Table 10.2.2.2.3-1, Table 10.2.2.2.3-2 and Table B.1.1.2-1. The signals of R-PDCCH are initially set up according to AnnexC.1.
4.
Propagation conditions are set according to Annex A clause A.1 of TR36.826 [5].

5.
Ensure the RN is in State 3A-RF according to TS 36.508 [8] clause 5.2A.2. Message contents are defined in clause 9.8.2.2.4.3.

9.8.2.2.4.2
Test procedure

1.
SS transmits PDSCH via R-PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to Table Table 9.8.2.2.2.3-1 and 9.8.2.2.3-2.The details of R-PDCCH and PDSCH are specified in Table B1.1.2-1 of TR36.826 [5]  and [TBD] respectively. The SS sends downlink MAC padding bits on the DL RMC.

2.
Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 9.8.2.2.5-1 as appropriate.

3.   Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause G.4 defined in TS 36.521-1[7]. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval. Pm-dsg is the ratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table 9.8.2.2.5-1, pass the UE. Otherwise fail the UE. If Pm-dsg is less than the value specified in table 9.8.2.2.5-1, pass the RN. Otherwise fail the RN

9.8.2.2.4.3
Message contents

Message contents are according to TS 36.508 [8] clause 4.6 with the following exceptions [TBD].

9.8.2.2.5
Test requirement

For the parameters specified in Table 9.8.2.2.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 9.8.2.2.5-1.

Table 9.8.2.2.5-1: Test requirement R-PDCCH without cross-interleaving (FRC)

	Test number
	Bandwidth
	Reference channel
	OCNG Pattern
	Aggregation level
	DCI format
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	2
	10MHz
	R.2 TDD
	B.2.2-1
	4 PRB
	Format 2C
	NLOS with medium correlation
	4x2
	1
	12.5
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