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Background and discussion
At RAN4#65 in New Orleans, an initial draft relay conformance test specification was approved in [1]. 
In this paper, text for a number of the requirements is proposed as updates to [1] as outlined below:

Section 4.7 Format and Interpretation of Tests has been added.

Section 6
Transmitter Characteristics has been updated based on the definitions defined in TS 36.116 [2], TS 36.141 [3] and TS36.521 [7]. 
Proposal

It is proposed that the attached text proposals be included in a revision to the draft specification of TS 36.117 [1], [9].
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TEXT PROPOSAL for TS body:

**************Changed chapter**************
4.7
Format and interpretation of tests
Each test in the following clauses has a standard format:
X
Title

All tests are applicable to all equipment within the scope of the present document, unless otherwise stated.
X.1
Definition and applicability

This subclause gives the general definition of the parameter under consideration and specifies whether the test is applicable to all equipment or only to a certain subset. Required manufacturer declarations may be included here.

X.2
Minimum Requirement

This subclause contains the reference to the subclause to the 3GPP reference (or core) specification which defines the Minimum Requirement.
X.3
Test Purpose

This subclause defines the purpose of the test.

X.4
Method of test

X.4.1
Initial conditions

This subclause defines the initial conditions for each test, including the test environment, the RF channels to be tested and the basic measurement set-up.

X.4.2
Procedure

This subclause describes the steps necessary to perform the test and provides further details of the test definition like point of access (e.g. test port), domain (e.g. frequency-span), range, weighting (e.g. bandwidth), and algorithms (e.g. averaging).

X.5
Test Requirement

This subclause defines the pass/fail criteria for the equipment under test. See subclause 4.1.2.5 Interpretation of measurement results.
**************End of change**************
**************Next changed chapter**************
6.
Transmitter characteristics
Text will be added
6.1
General

General test conditions for transmitter tests are given in Clause 4, including interpretation of measurement results and configurations for testing. Test configurations are defined in Clause 4.5 TS36.141 [3] except that they apply to relays, while Annex H of TS 36.141 [3] provides an informative description of E-UTRAN test cases.  
6.1.1
E-UTRA Test Models

The set-up of physical channels for the access transmitter tests shall be according to one of the E-UTRA test models (E-TM) defined in section 6.1.1 of TS36.141 [3] except that they apply to relay nodes.

The set-up of physical channels for the backhaul transmitter tests shall be according to one of the E-UTRA test models (E-TM) defined in section 4.1 of TS36.508 [8] except that they apply to relay nodes. The following reference test conditions shall apply

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
6.2
Output power
6.2.1
Definition and applicability

Output power, Pout, of the relay is the mean power of one carrier delivered to a load with resistance equal to the nominal load impedance of the transmitter. 
The maximum total output power (Pmax), of the relay is the mean power level measured at the antenna connector during the transmitter ON period in a specified reference condition. 

Rated total output power of the relay is the mean power for relay operating in single carrier  or multiple carrier configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON period.
Relay maximum output power (Pmax, c), of the relay is the mean power level per carrier measured at the antenna connector during the transmitter ON period in a specified reference condition.

The rated output power is the mean power level that the manufacturer has declared to be available at the antenna connector during the transmitter ON period. 

NOTE:
Different PRATs may be declared for different configurations
In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the ranges defined for the Normal test environment in Annex D of TS36.141 [3].
The rated output power shall be as specified in table 6.2.1-1.

Table 6.2.1-1 Relay Rated Output Power

	Relay power class
	Access link rated output power [dBm]
	Backhaul  link rated output power [dBm]

	Power class 1
	<  +24 (for one transmit antenna port)

<  +21 (for two transmit antenna ports)

<  +18 (for four transmit antenna ports)

<  +15 (for eight transmit antenna ports)
	< +24 (for one transmit antenna port)

< +21 (for two transmit antenna ports)

< +18 (for four transmit antenna ports)

	Power class 2
	<  +30 (for one transmit antenna port)

<  +27 (for two transmit antenna ports)

< +24 (for four transmit antenna ports)

<  +21 (for eight transmit antenna ports)
	< +24 (for one transmit antenna port)

< +21 (for two transmit antenna ports)

< +18 (for four transmit antenna ports)


NOTE:
For coexistence with a victim base station a minimum MCL should be met in all scenarios. This is particularly relevant for use cases where Relays are placed wall mounted or in rooftops. The value for this MCL is FFS.
6.2.2
Minimum Requirement

The minimum requirement is defined in TS 36.116 [2] subclause 6.2.1.1.
6.2.3
Test purpose

The test purpose is to verify the accuracy of the maximum output power across the frequency range and under normal and extreme conditions for all transmitters in the relay node.
6.2.4
Method of test
The requirements for method of test for the relay access link maximum output power shall be the same as in section 6.2.4 of TS36.141 [3] except that the requirements shall apply to relay nodes.
The requirements for method of test for the relay backhaul link maximum output power shall be the same as in section 6.2.2.4 of TS36.521 [7] except that the requirements shall apply to relay nodes.
6.2.5
Test Requirements

Test Requirements for the relay access link shall be the same as defined in Table 6.2.5-1

Table 6.2.5-1 Relay Rated output power
	Relay power class
	PRAT
	Tolerance [dB] for

normal conditions
	Tolerance [dB) for

extreme conditions

	Power class 1
	<  + 24 dBm (for one transmit antenna port)

<  + 21 dBm (for two transmit antenna ports)

<  + 18 dBm (for four transmit antenna ports)
<  + 15 dBm (for eight transmit antenna ports)
	±2 of rated output

power declared

by manufacturer
	±2.5 of rated output

power declared

by manufacturer

	Power class 2
	<  + 30 dBm (for one transmit antenna port)

<  +27 dBm (for two transmit antenna ports)

< + 24dBm (for four transmit antenna ports) *

<  + 21dBm (for eight transmit antenna ports)*
	±2 of rated output

power declared

by manufacturer
	±2.5 of rated output

power declared

by manufacturer


In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.

For the backhaul link the minimum test requirements  of Power Class 1 in Table 6.2.5-1 shall apply.

Test requirements for configured transmit power for backhaul link (see 6.2.2 of TS36.116) need to be defined

6.2.6
Configured transmitted Power for backhaul link

The Relay backhaul link is allowed to set its configured maximum output power PCMAX. The configured maximum output power PCMAX is set within the following bounds:

-
PCMAX = MIN { PEMAX,  PRAT }

-
PEMAX is the value given to IE P-Max, defined in TS36.331

-
PRAT is the Relay rated output power specified in table 6.2.1-1 without taking into account the tolerance specified in the table 6.2.2.1-1

. The minimum requirement is defined in TS 36.116 [2] subclause 6.2.2.1.

The requirements for method of test for the relay backhaul link maximum output power shall be the same as in section 6.2.5 of  TS36.521 [7] except that the requirements shall apply to relay nodes and the reference measurement channel for R-PDCCH defined in Annex B of TS36.116 [2] shall apply for R-PDCCH .
6.3 Output power dynamics
6.3.1
Access Link Test Requirements.
6.3.1.1

RE Power control dynamic range

The RE Power control dynamic range test requirements for the relay access link shall be the same as in section 6.3.1 of TS36.141[3] except that the requirements apply to relay nodes.

6.3.1.2 
Total power dynamic range

The total power dynamic range test requirements for the relay access link shall be the same as in section 6.3.2 of TS36.141[3] except that the requirements apply to relay nodes.

6.3.1.3
Transmitter OFF power

The transmitter off power for Relay access link should be applied the same requirement defined in subclause 6.4.1 of TS36.141 [3].

6.3.1.4
Transmitter transient period

The transmitter transient period for Relay access link should be applied the same requirement defined in subclause 6.4.2 of TS36.141 [3].
6.3.2 Backhaul Link Test Requirements
For backhaul link test the configuration of OFDM symbols for eNB-to-RN transmission in the first slot shall be as specified in Table 5.4-1 in TS 36.216. Furthermore the reference measurement channel for R-PDCCH defined in Annex B of TS36.116 [2] shall apply.
6.3.2.1
Minimum Output Power

6.3.2.1.1
Test purpose

To verify the relay nodes ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
6.3.2.1.2
Test applicability

This test applies to all types of E-UTRA relay nodes.

6.3.2.1.3      Minimum conformance requirements
For a Relay backhaul link with one antenna connector the minimum output power shall not exceed -50dBm. 
For a Relay backhaul link with multiple transmit antenna connectors, the requirement is FFS
The minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall not exceed the values specified in Table 6.3.2.3-1.
Table 6.3.2.3-1: Minimum output power
	
	Channel bandwidth / minimum output power   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Minimum output power
	-50 dBm

	Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


Minimum output power test verifies the relay nodes ability to transmit with a broadband output power below the specified limit when the power is set to a minimum value. The broadband output power is defined as the power in the channel bandwidth, for all transmit bandwidth configurations (resource blocks).

6.3.2.1.4
Test description

The requirements for method of test shall be the same as in section 6.3.2.4 of  TS36.521 [7] except that the requirements shall apply to relay nodes.
6.3.2.1.5
Test Requirement
The minimum output power measured shall not exceed the values specified in Table 6.3.2.5-1.
Table 6.3.2.1.5-1: Minimum output power
	
	Channel bandwidth / minimum output power   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Minimum output power
	For carrier frequency f ≤ 3.0GHz: ≤ [-49] dBm

For carrier frequency 3.0GHz < f ≤ 4.2GHz: ≤ [-48.7] dBm

	Measurement bandwidth (Note 1)
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	Note 1:
Different implementations such as FFT or spectrum analyzer approach are allowed. For spectrum analyzer approach the measurement bandwidth is defined as an equivalent noise bandwidth.


The requirements in subclause 6.3.2.1 apply during the transmitter ON period. Transmit signal quality (as specified in subclause of RN access link signal quality) shall be maintained for the output power dynamics requirements of this clause.

6.3.2.2

Power Control Absolute power tolerance

The relay backhaul link test requirements for power control absolute power tolerance shall be the same as in section 6.3.5.1 of TS36.521 [7] except that the requirements shall apply to relay nodes.
6.3.2.3
Power Control Relative power tolerance

The relay backhaul link test requirements for power control relative power tolerance shall be the same as in section 6.3.5.2 of TS36.521 [7] except that the requirements shall apply to relay nodes.

6.3.2.4
Aggregate power control tolerance

The relay backhaul link test requirements for aggregate power control tolerance shall be the same as in section 6.3.5.3 of TS36.521 [7] except that the requirements shall apply to relay nodes.

6.3.2.5
Power Control for UL-MIMO

The relay backhaul link test requirements for power control for UL-MIMO shall be the same as in section 6.3.5B of TS36.521 [7] except that the requirements shall apply to relay nodes.

6.3.2.6
Transmit ON/OFF Time Mask
With the exception of requirements for PRACH all the other requirements defined in subclause 6.3.4 of TS36.101 shall be applied for Relay backhaul link as transmitter ON/OFF time mask. The off power for Relay backhaul link is defined in section 8.1.3.2.

For relay backhaul link with multiple transmit antenna connectors, the requirement defined in subclause 6.3.4B of TS36.101 shall be applied, besides the requirements for PRACH.

The relay backhaul link the transmit ON/OFF time mask  test requirements shall be the same as in section 6.3.4 of TS36.521 [7] except that the requirements shall apply to relay nodes.
6.3.2.7
Transmit OFF Power
Transmit OFF power is defined as the mean power when the transmitter is OFF. The transmitter is considered to be OFF when the Relay backhaul is not allowed to transmit or during periods when the Relay is not transmitting a sub-frame. During DTX and measurements gaps, the Relay backhaul is not considered to be OFF.

6.3.2.7.1
Minimum requirement

The transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any transient periods. The transmit OFF power shall not exceed the values specified in Table 6.3.2.7.1-1.

Table 6.3.2.7.1-1: Transmit OFF power
	
	Channel bandwidth / Transmit OFF power  / measurement bandwidth

	
	1.4 MHz
	3.0 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Transmit OFF power
	-66 dBm

	Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


The relay backhaul link the transmit OFF power test requirements shall be the same as in section 6.3.3 of TS36.521 [7] except that the requirements shall apply to relay nodes.
6.4 Transmitted signal quality
6.4.1
Frequency error

6.4.1.1
Definition and applicability

Frequency error is the measure of the difference between the actual relay transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.
It is not possible to verify by testing that the data clock is derived from the same frequency source as used for RF generation. This may be confirmed by the manufacturer’s declaration.

6.4.1.2
Minimum Requirement

The minimum requirement is in TS 36.116 [2] subclause 6.4.1.1.
6.4.1.3
Test purpose

To verify that the Frequency Error is within the limit of the minimum requirement.

6.4.1.4
Method of test

For the relay access link, the frequency error requirement is tested together with the Error Vector Magnitude test, as described in subclause 6.5.2 of TS36.531 except that the requirements apply to relay nodes.
For the relay backhaul link, the frequency error test method shall be the same as in section 6.5.1.4 of TS36.521 [7] except that the requirements shall apply to relay nodes.

6.4.1.5
Test requirement 

For the relay access link, the modulated carrier frequency of each E-UTRA carrier configured by the relay shall be accurate to within an accuracy of  ± (0.1 ppm + 12 Hz)  observed over a period of one subframe(1ms)..

For the relay backhaul link the frequency error Δf results must fulfill the test requirement: |Δf| ≤ (0.1 PPM + 15 Hz)
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex G of TS36.141 [3]..

6.4.2
EVM

The EVM test requirements for the relay access link shall be the same as in section 6.5.2 of TS36.141 [3] except that the requirements apply to relay nodes.

The EVM test requirements for the relay backhaul link shall be the same as in section 6.5.2 of TS36.521 [7] except that the requirements apply to relay nodes

6.4.3 Time alignment between different branches
The test requirements for time alignment between different branches for the relay access link shall be the same as in section 6.5.3 of TS36.141 [3] except that the requirements apply to relay nodes.

The test requirements time alignment between different branches for the relay backhaul link shall be the same as in section 6.8 of TS36.521 [7] except that the requirements apply to relay nodes

6.4.4 
DL RS power

The DL RS power test requirements for the relay access link shall be the same as in section 6.5.4 of TS36.141 [3] except that the requirements apply to relay nodes.

6.5
Unwanted emissions
Unwanted emissions consist of out-of-band emissions and spurious emissions [4]. Out of band emissions are unwanted emissions immediately outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. 

The out-of-band emissions requirement for the BS transmitter is specified in terms of an Operating band unwanted emissions requirement that defines limits for emissions in the downlink operating band plus the frequency ranges 10 MHz above and 10 MHz below the band. Emissions outside of this frequency range are limited by a spurious emissions requirement.

6.5.1
Transmitter spurious emissions

The access link minimum requirement for transmitter spurious emissions is defined in TS 36.116 [2] subclause 6.5.1.
The test requirements for transmitter spurious emissions for the relay access link shall be the same as in section 6.6.4 of TS36.141 [3] except that the requirements apply to relay nodes.

The backhaul link minimum requirement for transmitter spurious emissions is defined in TS 36.101  subclause 6.6.3.1.
The test requirements for transmitter spurious emissions for the relay backhaul link shall be the same as in section 6.6.3.1 of TS36.521 [7] except that the requirements apply to relay nodes.

6.5.2
Adjacent Channel Leakage power Ratio (ACLR)
The access link and backhaul link minimum requirement ACLR  is defined in TS 36.116 [2] subclause 6.5.2.
The adjacent channel leakage power ratio (ACLR) test requirements for the relay access and backhaul links shall be the same as in section 6.6.2 of TS36.141 [3] except that the requirements apply to relay nodes..

6.5.3
Operating Bands Unwanted Emissions

6.5.3.1
Definition and applicability

Unless otherwise stated, the Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band (see Table 5.5-1 of TS36.141[3]). 

The unwanted emission limits in the part of the downlink operating band that falls in the spurious domain are consistent with ITU-R Recommendation SM.329 [9]. 

For the access link of relay nodes, the requirements of subclause 6.6.3.5.2A of TS36.141 [3] shall apply (Category A and B).

The application of either Category A or Category B limits shall be the same as for Transmitter spurious emissions (Mandatory Requirements) in subclause 6.6.4.5 of TS36.141[3].
For Category B Operating band unwanted emissions, there are two options for the limits that may be applied regionally. Either the limits in subclause 6.6.3.5.2.1 or subclause 6.6.3.5.2.2 of TS36.141 [3] shall be applied.

6.5.3.2
Minimum Requirement

The minimum requirement shall be as defined in TS 36.116 [2] subclause 6.5.3.
6.5.3.3
Test purpose

This test measures the emissions of the relay access link, close to the assigned channel bandwidth of the wanted signal, while the access link transmitter is in operation.

6.5.3.4
Method of test

The Operating bands unwanted emissions method of test for the relay access  link shall be the same as in section 6.6.3.4 of TS36.141 [3] except that the requirements apply to relay nodes

6.5.3.5
Test Requirement
The test requirement shall be as defined in TS 36.116 [2] subclause 6.5.3.1.
6.6
Transmitter intermodulation
The minimum requirement for transmitter intermodulation for both the relay access and backhaul links shall be as defined in TS 36.116 [2] subclause 6.6.
The test requirements for the transmitter intermodulation of the relay access and backhaul links shall be the same as in section 6.7 of TS36.141 [3] except that the requirements apply to relay nodes.

**************End of change*************




