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1 Introduction
CR to propose corrections on test requirement for Relay nodes was discussed in last meeting[1]. The paper discuss more detailes on the intention and the method to derive the test requirements on reference sensitivity, ACS, blocking and receiver intermodulation.
2 Discussion
For backhaul link reference sensitivity, ACS, blocking and receiver intermodulation, the core requirements are different with either that in TS 36.104 or in TS 36.101. e.g. one common reference sensitivity requirement is defined for all bands using the reference measurement channels specified in TS 36.101. NF=8 dB is used as agreed assumption which is different with BS and UE. Meanwhile in TS 36.117, the test requirement is defined as below. It is incorrect to refer to TS 36.521 directly for such backhaul link receiver test requirements.
“The test requirements for the relay backhaul link reference sensitivity shall be the same as in clause 7.3 of TS 36.521 [7] except that the requirements apply to relay nodes and the minimum requirement shall be as defined in clause 7.2.1 of TS 36.116 [2].” 

In general the Test Tolerances are used to relax the Minimum Requirements to create Test Requirements. As described in TS 36.117, Test Tolerances for relay node are defined in Annex G of TS 36.141. Following the principle, in [2], correct test requirement are proposed, and the test requirements are derived by minimum requirements specified in TS 36.116 + Test Tolerances in Annex G of TS 36.141.  

2.1 Backhaul link reference sensitivity
Minimum requirement given in 36.116 for backhaul link reference sensitivity is shown in Table 2.1-1.
Table 2.1-1: 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]


From Table G.2-1 in 36.141, the TT=0.7 dB when f ≤ 3.0GHz and TT=1.0 dB when 3.0GHz < f ≤ 4.2GHz. The test requirements are defined in Table 2.1-2.
Table 2.1-2 test requirements for Backhaul antenna connector reference sensitivity
	E-UTRA channel bandwidth [MHz]
	Reference sensitivity power level, PREFSENS [dBm]


	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz

	1.4
	[ -105]
	[ -104.7]

	3
	[-102]
	[-101.7]

	5
	[-100.3]
	[-100]

	10
	[-97.3]
	[-97]

	15
	[-95.5]
	[-95.2]

	20
	[-94.3]
	[-94]


2.2 Backhaul ACS

Minimum requirement given in 36.116 for ACS is shown in Table 2.2-1 and Table 2.2-2. From Table G.2-1 in 36.141, the TT=0.0 dB for ACS requirement. Hence the test requirements shall be the same as the minimum requirement.

Table 2.2-1: Adjacent Channel Selectivity for relay backhaul link (large wanted signal power)
	E-UTRA channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal centre frequency offset from  the channel edge of the wanted signal [MHz]
	Type of interfering signal

	1.4
	PREFSENS + 40.5dB*
	-25
	0.7025
	1.4MHz E-UTRA signal

	3
	PREFSENS + 35.5dB*
	-25
	1.5075
	3MHz E-UTRA signal

	5
	PREFSENS + 33.5dB*
	-25
	2.5025
	5MHz E-UTRA signal

	10
	PREFSENS + 33.5dB*
	-25
	2.5075
	5MHz E-UTRA signal

	15
	PREFSENS + 33.5dB*
	-25
	2.5125
	5MHz E-UTRA signal

	20
	PREFSENS + 33.5dB*
	-25
	2.5025
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1.1-1.


Table 2.2-2: Adjacent Channel Selectivity for relay backhaul link (low wanted signal power)
	E-UTRA channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal centre frequency offset from  the channel edge of the wanted signal [MHz]
	Type of interfering signal

	1.4
	PREFSENS + 21 dB*
	-44.5
	0.7025
	1.4MHz E-UTRA signal

	3
	PREFSENS + 16 dB*
	-44.5
	1.5075
	3MHz E-UTRA signal

	5
	PREFSENS + 14 dB*
	-44.5
	2.5025
	5MHz E-UTRA signal

	10
	PREFSENS + 14 dB*
	-44.5
	2.5075
	5MHz E-UTRA signal

	15
	PREFSENS + 14 dB*
	-44.5
	2.5125
	5MHz E-UTRA signal

	20
	PREFSENS + 14 dB*
	-44.5
	2.5025
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1.1-1.


2.3 Backhaul blocking characteristics
Minimum requirement given in 36.116 for backhaul blocking is shown in Table 2.3-1. From Table G.2-1 in 36.141, the TT=0.0 dB for blocking requirement. Hence the test requirements shall be the same as the minimum requirement.

Table 2.3-1: Blocking performance requirement for backhaul link

	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the channel edge of the wanted signal [MHz]
	Type of Interfering Signal

	1-7, 9-11, 13-14, 18,19, 21, 23, 24, 33-43
	(FUL_low -20)
	to
	(FUL_high +20)
	-15
	PREFSENS +33.5dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1

(FUL_high +20)
	to

to
	(FUL_low -20)
12750
	-15
	PREFSENS +6dB*
	-
	CW carrier

	8
	(FUL_low -20)
	to
	(FUL_high +10)
	-15
	PREFSENS +33.5dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1

(FUL_high +10)
	to

to
	(FUL_low -20)
12750
	-15
	PREFSENS +6dB*
	-
	CW carrier

	12
	(FUL_low -20)
	to
	(FUL_high +13)
	-15
	PREFSENS +33.5dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1

(FUL_high +13)
	to

to
	(FUL_low -20)
12750
	-15
	PREFSENS +6dB*
	-
	CW carrier

	17
	(FUL_low -20)
	to
	(FUL_high +18)
	-15
	PREFSENS +33.5dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1

(FUL_high +18)
	to

to
	(FUL_low -20)
12750
	-15
	PREFSENS +6dB*
	-
	CW carrier

	20
	(FUL_low -11)
	to
	(FUL_high +20)
	-15
	PREFSENS +33.5dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1

(FUL_high +20)
	to

to
	(FUL_low -11)
12750
	-15
	PREFSENS +6dB*
	-
	CW carrier

	25
	(FUL_low -20)
	to
	(FUL_high +15)
	-15
	PREFSENS +33.5dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1

(FUL_high +15)
	to

to
	(FUL_low -20)
12750
	-15
	PREFSENS +6dB*
	-
	CW carrier

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1.1-1.


2.4 Backhaul Link Receiver Intermodulation
Minimum requirement given in 36.116 for backhaul receiver IM is shown in Table 2.4-1. From Table G.2-1 in 36.141, the TT=0.0 dB for Receiver intermodulation requirement. Hence the test requirements shall the same as the minimum requirement.

Table 2.4-1: Wide band intermodulation for relay backhaul link
	Rx Parameter
	Units 
	Channel bandwidth

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

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS +  channel bandwidth specific value below

	
	
	12
	8
	6
	6
	6
	6

	PInterferer 1
(CW)
	dBm
	-42

	PInterferer 2
(Modulated)
	dBm
	-42

	BWInterferer 2
	
	1.4
	3
	5

	FInterferer 1
(Offset)
	MHz
	-BW/2 - 2.1

/

+BW/2 + 2.1
	-BW/2 - 2.1

/

+BW/2 + 2.1
	-BW/2 - 7.5

/

+BW/2 + 7.5

	FInterferer 2
(Offset)
	MHz
	2*FInterferer 1

	Note 1:
Reference measurement channel is specified in TS36.101[2] Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

Note 2:
The modulated interferer consists of the Reference measurement channel specified in TS36.101 Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 with set-up according to Annex C.3.1The interfering modulated signal is 5MHz E-UTRA signal as described in Annex D for channel bandwidth ≥5MHz


3 Conclusion
In this contribution, discussion on the test requirements for reference sensitivity, ACS, blocking and receiver intermodulation are provided. Corresponding CR can be found in [2].
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Annex
Table G.2-1 in 36.141: Derivation of Test Requirements (Receiver tests)

	Test 
	Minimum Requirement in TS 36.104
	Test Tolerance
(TT)
	Test Requirement in TS 36.141

	7.2 Reference sensitivity level
	Reference sensitivity power level:

-106.8 dBm for 1.4 MHz BW

-103.0 dBm for 3 MHz BW

-101.5 dBm for 5 MHz BW

-101.5 dBm for 10 MHz BW

-101.5 dBm for 15 MHz BW

-101.5 dBm for 20 MHz BW

T-put limit = 95% of maximum for the Ref Meas channel
	f ≤ 3.0GHz
0.7 dB

0.7 dB

0.7 dB

0.7 dB

0.7 dB

0.7 dB

3.0GHz < f ≤ 4.2GHz

1.0 dB
	Formula: Reference sensitivity power level + TT

f ≤ 3.0GHz
-106.1 dBm for 1.4 MHz BW

-102.3 dBm for 3 MHz BW

-100.8 dBm for 5 MHz BW

-100.8 dBm for 10 MHz BW

-100.8 dBm for 15 MHz BW

-100.8 dBm for 20 MHz BW

3.0GHz < f ≤ 4.2GHz

-105.8 dBm for 1.4 MHz BW

-102.0 dBm for 3 MHz BW

-100.5 dBm for 5 MHz BW

-100.5 dBm for 10 MHz BW

-100.5 dBm for 15 MHz BW

-100.5 dBm for 20 MHz BW

T-put limit unchanged



	7.3
Dynamic range
	Wanted signal power for Wide Area BS:

-76.3 dBm for 1.4 MHz BW

-72.4 dBm for 3 MHz BW

-70.2 dBm for 5 MHz BW

-70.2 dBm for 10 MHz BW

-70.2 dBm for 15 MHz BW

-70.2 dBm for 20 MHz BW

Wanted signal power for Home BS:
-31.8 dBm for 1.4 MHz BW

-27.9 dBm for 3 MHz BW

-25.7 dBm for 5 MHz BW

-25.7 dBm for 10 MHz BW

-25.7 dBm for 15 MHz BW

-25.7 dBm for 20 MHz BW

T-put limit = 95% of maximum for the Ref Meas channel 
	0.3 dB

0.3 dB

0.3 dB

0.3 dB

0.3 dB

0.3 dB


	Formula: Wanted signal power + TT
-76.0 dBm for 1.4 MHz BW

-72.1 dBm for 3 MHz BW

-69.9 dBm for 5 MHz BW

-69.9 dBm for 10 MHz BW

-69.9 dBm for 15 MHz BW

-69.9 dBm for 20 MHz BW

Interferer signal power unchanged

T-put limit unchanged 

	7.4
In-channel selectivity
	Wanted signal power:

-106.9 dBm for 1.4 MHz BW

-102.1 dBm for 3 MHz BW

-100.0 dBm for 5 MHz BW

-98.5 dBm for 10 MHz BW

-98.5 dBm for 15 MHz BW

-98.5 dBm for 20 MHz BW

T-put limit = 95% of maximum for the Ref Meas channel 
	f ≤ 3.0GHz
1.4 dB

1.4 dB

1.4 dB

1.4 dB

1.4 dB

1.4 dB

3.0GHz < f ≤ 4.2GHz

1.8 dB
	Formula: Wanted signal power + TT
f ≤ 3.0GHz
-105.5 dBm for 1.4 MHz BW

-100.7 dBm for 3 MHz BW

-98.6 dBm for 5 MHz BW

-97.1 dBm for 10 MHz BW

-97.1 dBm for 15 MHz BW

-97.1 dBm for 20 MHz BW

3.0GHz < f ≤ 4.2GHz

-105.1 dBm for 1.4 MHz BW

-100.3 dBm for 3 MHz BW

-98.2 dBm for 5 MHz BW

-96.7 dBm for 10 MHz BW

-96.7 dBm for 15 MHz BW

-96.7 dBm for 20 MHz BW

Interferer signal power unchanged

T-put limit unchanged 

	7.5
Adjacent Channel Selectivity (ACS) and narrow-band blocking
	Narrowband blocking:

Wanted signal power, all BWs: (PREFSENS + 6 dB)

Interferer signal power, all BWs:

-49dBm
Adjacent channel selectivity:

Wanted signal power

For 1.4 MHz BW:

(PREFSENS + 11dB)

For 3 MHz BW:

(PREFSENS + 8dB)

For 5 MHz, 10MHz, 15MHz and 20MHz BW:

(PREFSENS + 6dB)

Interferer signal power, all BWs:
-52 dBm

T-put limit = 95% of maximum for the Ref Meas channel


	0 dB
	Formula: Wanted signal power + TT

Narrowband blocking:

all BWs: ( PREFSENS + 6 dB) 
Interferer signal power unchanged

Adjacent channel selectivity:

Wanted signal power

For 1.4 MHz BW:

(PREFSENS + 11dB)

For 3 MHz BW:

(PREFSENS + 8dB)

For 5 MHz, 10MHz, 15MHz and 20MHz BW:

(PREFSENS + 6dB)

Interferer signal power unchanged

T-put limit unchanged



	7.6.5.1
Blocking (General requirements)
	In-band blocking

Wanted signal power, all BWs: (PREFSENS + 6 dB)

Interferer signal power, all BWs:

-43dBm

Out of band blocking

Wanted signal power, all BWs: (PREFSENS + 6 dB)

Interferer signal power, all BWs:

-15dBm CW

T-put limit = 95% of maximum for the Ref Meas channel


	0 dB
	Formula:

Wanted signal power + TT, all BWs: (PREFSENS + 6 dB)
Interferer signal power unchanged

T-put limit unchanged

	7.6.5.2
Blocking (Co-location with other base stations)
	Co-located blocking

Wanted signal power, all BWs: (PREFSENS + 6 dB)

Interferer signal power, all BWs:

+16dBm

T-put limit = 95% of maximum for the Ref Meas channel
	0 dB
	Formula:

Wanted signal power + TT, all BWs: (PREFSENS + 6 dB)
Interferer signal power unchanged

T-put limit unchanged 

	7.7
Receiver spurious emissions
	-57dBm / 100 kHz

-47dBm / 1 MHz
	0dB
	Formula:

Minimum Requirement + TT 

Emission requirements unchanged

	7.8
Receiver intermodulation
	Wanted signal power, all BWs:

(PREFSENS + 6dB)

CW Interferer power, all BWs:
-52 dBm

Modulated Interferer power:, all BWs:
-52 dBm

T-put limit = 95% of maximum for the Ref Meas channel


	0 dB
	Formula: Wanted signal power + TT, all BWs: ( PREFSENS + 6dB)

CW Interferer signal power unchanged

Modulated Interferer signal power unchanged

T-put limit unchanged
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