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<< Unchanged sections omitted >>
6
Transmitter characteristics
6.1
General
Unless otherwise stated, the requirements in clause 6 are expressed for a single transmitter antenna connector. In case of multi-carrier transmission with one or multiple transmitter antenna connectors, transmit diversity or MIMO transmission, the requirements apply for each transmitter antenna connector.
Unless otherwise stated the requirements in clause 6 shall apply for both the access link and backhaul link at all times, i.e. during the Transmitter ON period, the Transmitter OFF period and the Transmitter transient period.

6.2
Output power
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. Two power classes are defined for relay access link and single power class is defined for relay backhaul link, where the rated output power shall be as specified in Table 6.2-2 and Table 6.2-3.

Table 6.2-1: Void
Table 6.2-2: Relay access link rated output power

	Access link Power class
	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)

	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)


Table 6.2-3: Relay backhaul link rated output power

	Backhaul link Power class
	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)


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.
6.2.1
Maximum output power
The maximum output power, of the Relay is the mean power level measured at the antenna connector during the transmitter ON period in a specified reference condition. The period of measurement shall be at least one sub frame (1ms)
6.2.1.1
Minimum requirement
In normal conditions, the maximum output power shall remain within +2 dB and -2 dB of the rated output power declared by the manufacturer.

In extreme conditions, the maximum output power shall remain within +2.5 dB and -2.5 dB of the rated output power declared by the manufacturer.

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.
6.2.2
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

6.2.2.1
Minimum requirement

The measured configured maximum output power PUMAX shall be within the following bounds:

PCMAX  –  T(PCMAX)  ≤  PUMAX  ≤  PCMAX  +  T(PCMAX)

Where T(PCMAX) is defined by the tolerance table below and applies to PCMAX_L and PCMAX_H separately. If the PEMAX is specially informed/declared that it would be settled as fixed level, the tolerance T(PCMAX) should be aligned with the corresponding requirement for rated output power for Relay backhaul link and the test could focus on the specific range.

If the informed/declared PEMAX is equal to PRAT, PCMAX could be tested together with PRAT.

Table 6.2.2.1-1: PCMAX tolerance

	PCMAX  [dBm]
	Tolerance T(PCMAX) [dB]

	PRAT-3 ≤ PCMAX ≤PRAT
	2.0

	PRAT-4 ≤ PCMAX < PRAT-3
	2.5

	PRAT-5 ≤ PCMAX < PRAT-4
	3.0

	PRAT-6 ≤ PCMAX < PRAT-5
	3.5

	PRAT-13 ≤ PCMAX < PRAT-6
	4.0

	-50 ≤ PCMAX < PRAT-13
	6.0


<< Unchanged sections omitted >>
6.4
Transmitted signal quality
6.4.1
Frequency error

Frequency error is the measure of the difference between the actual transmitting frequency of Relay and the assigned frequency.
6.4.1.1
Minimum requirement

For the backhaul link the modulated carrier frequency of the Relay shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the carrier frequency received from the Donor eNode B.

For the access link the modulated carrier frequency of Relay shall be accurate to within ±0.1 PPM observed over a period of one subframe(1ms).
<< Unchanged sections omitted >>
7
Receiver characteristics

7.1
General
7.2
Reference sensitivity level
7.2.1
Backhaul link reference sensitivity

The reference sensitivity power level REFSENS is the minimum mean power applied to both the backhaul antenna ports at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
7.2.1.1
Minimum requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 of TS 36.101[2] (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 of TS 36.101[2]) with parameters specified in Table 7.1.1.1-1.

NOTE: 
Whether the transmitter should be turned on or not during tests is FFS.
Table 7.2.1.1-1: Backhaul antenna connector reference sensitivity
	E-UTRA channel bandwidth [MHz]
	Reference sensitivity power level, PREFSENS [dBm]

	1.4
	 -105.7

	3
	-102.7

	5
	-101

	10
	-98

	15
	-96.2

	20
	-95


7.2.2
Access link reference sensitivity

The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector at which a throughput requirement shall be met for a specified reference measurement channel. 

7.2.2.1
Minimum requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A of TS 36.104[3] with parameters specified in Table 7.2.2.1-1
Table 7.2.2.1-1: Access link antenna connector reference sensitivity

	E-UTRA channel bandwidth [MHz]
	Reference measurement channel of Annex A.1 in TS 36.104
	Reference sensitivity power level, PREFSENS [dBm]

	
	
	Relay power class 1
	Relay Power class 2

	1.4
	FRC A1-1
	-98.8
	-98.8 

	3
	FRC A1-2
	-95.0
	-95.0 

	5
	FRC A1-3
	-93.5
	-93.5 

	10
	FRC A1-3*
	-93.5
	-93.5 

	15
	FRC A1-3*
	-93.5
	-93.5 

	20
	FRC A1-3*
	-93.5 
	-93.5 

	Note*:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each


<< Unchanged sections omitted >>
Annex A:
Propagation models for relay demodulation requirements
A.1
Propagation models for backhaul link
A.1.1
Delay Profiles

Three representative delay profiles are selected corresponding to the LOS and NLOS scenarios. 

A.1.1.1
LOS between eNB and relay

Table A.1.1-1 and Table A.1.1-2 show the delay profiles for the LOS scenarios: one with strong dominant component and the other with medium dominant component. Note that the first tap in both Table A.1.1-1 and Table A.1.1-2 corresponds to the LOS component, it is therefore a non-fading tap and the corresponding Doppler frequency is 0.

Table A.1.1-1: Delay Profile for LOS Scenario (strong dominant component)
	Excess tap delay [ns]
	Relative power 

[dB]

	0 
	0.0

	30
	-21.0

	70
	-22.0

	90
	-23.0


Note that as the first tap is at least 21dB stronger than the rest taps, this channel may be considered as an AWGN channel. The exact one-tap static AWGN channel model is FFS. 
Table A.1.1-2: Delay Profile for LOS Scenario (medium dominant component)
	Excess tap delay [ns]
	Relative power 

[dB]

	0
	0.0

	30
	-11.0

	70
	-12.0

	90
	-13.0

	110
	-18.0

	190
	-27.2

	410
	-30.8


Note that as the first tap is at least 11dB stronger than the rest taps, this channel may be characterized by one dominant path combined with significant scattering paths.
<< Unchanged sections omitted >>
