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<Start of first modified section>
6.5.2A.3.4
In-band emissions for non allocated RB for CA (3UL CA)
6.5.2A.3.4.1
Test Purpose

Same test purpose as in clause 6.5.2A.3.1.1.

6.5.2A.3.4.2
Test applicability

This test case applies to all types of E-UTRA UE release 13 and forward that support intra-band contiguous or inter-band or intra-band non-contiguous 3DL CA and 3UL CA.

6.5.2A.3.4.3
Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.5.2A.3.0.

6.5.2A.3.4.4
Test description

6.5.2A.3.4.4.1

Initial conditions

Same as in clause 6.5.2A.3.1.4.1 with the following exceptions:

-
Instead of Table 5.4.2A.1-1( use Table 5.4.2A.1-2 for CA configurations with two bands or Table 5.4.2A.1-2a for CA configurations with three bands.
-
Instead of Table 6.5.2A.3.1.4.1-1 ( use Table 6.5.2A.3.4.4.1-1.

-
Instead of clause 6.5.2A.3.1.4.3 ( use clause 6.5.2A.3.4.4.3

Table 6.5.2A.3.4.4.1-1: Test Configuration Table for intra-band contiguous CA

	Initial Conditions

	Test Environment as specified in 
TS 36.508 [7] subclause 4.1
	NC

	Test Frequencies as specified in
TS36.508 [7] subclause 4.3.1 for different CA bandwidth classes and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low range, High range

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration
	Lowest NRB for PCC and SCC

Highest NRB for PCC and SCC

	Test Parameters for CA Configurations

	Config ID
	CA Configuration / NRB_agg
	DL Allocation
(PDCCH on PCC)
	CC
MOD
	UL Allocation

	
	PCC
NRB
Note 1
	SCCs
NRB Note 1
	PCC & SCC RB allocation
	
	NRB_alloc
	PCC & SCC1 & SCC2 RB allocations
(LCRB @ RBstart)

	1
	50
	50
	N/A
	QPSK
	12
	P_12@0
	S_0@0
	S_0@0
	-

	2
	50
	50
	
	QPSK
	12
	P_12@38
	S_0@0
	S_0@0
	-

	3
	50
	25
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	4
	50
	25
	
	QPSK
	8
	P_8@42
	S_0@0
	S_0@0
	-

	5
	25
	50
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	6
	25
	50
	
	QPSK
	8
	P_8@17
	S_0@0
	S_0@0
	-

	7
	75
	75
	
	QPSK
	16
	P_16@0
	S_0@0
	S_0@0
	-

	8
	75
	75
	
	QPSK
	16
	P_16@59
	S_0@0
	S_0@0
	-

	9
	100
	25
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	10
	100
	25
	
	QPSK
	8
	P_8@92
	S_0@0
	S_0@0
	-

	11
	25
	100
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	12
	25
	100
	
	QPSK
	8
	P_8@17
	S_0@0
	S_0@0
	-

	13
	100
	50
	
	QPSK
	12
	P_12@0
	S_0@0
	S_0@0
	-

	14
	100
	50
	
	QPSK
	12
	P_12@88
	S_0@0
	S_0@0
	-

	15
	50
	100
	
	QPSK
	12
	P_12@0
	S_0@0
	S_0@0
	-

	16
	50
	100
	
	QPSK
	12
	P_12@38
	S_0@0
	S_0@0
	-

	17
	100
	75
	
	QPSK
	16
	P_16@0
	S_0@0
	S_0@0
	-

	18
	100
	75
	
	QPSK
	16
	P_16@84
	S_0@0
	S_0@0
	-

	19
	75
	100
	
	QPSK
	16
	P_16@0
	S_0@0
	S_0@0
	-

	20
	75
	100
	
	QPSK
	16
	P_16@59
	S_0@0
	S_0@0
	-

	21
	100
	100
	
	QPSK
	18
	P_18@0
	S_0@0
	S_0@0
	-

	22
	100
	100
	
	QPSK
	18
	P_18@82
	S_0@0
	S_0@0
	-

	Note 1:
CA Configuration Test CC Combination settings are checked separately for each CA Configuration which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-1.

Note 2:
If the UE supports multiple CC Combinations in the CA Configuration with the same NRB_agg , only the combination with the highest NRB_PCC is tested.


Table 6.5.2A.3.4.4.1-1: Test Configuration Table for inter-band CA

	Initial Conditions

	Test Environment as specified in 
TS 36.508 [7] subclause 4.1
	NC

	Test Frequencies as specified in
TS 36.508 [7] subclause 4.3.1 for different CA bandwidth classes.
	Low range for PCC and SCC

High range for PCC and SCC

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration
	Lowest NRB for PCC and SCC

Highest NRB for PCC and SCC

	Test Parameters for CA Configurations

	Config ID
	CA Configuration / NRB_agg
	DL Allocation
(PDCCH on PCC)
	CC
MOD
	UL Allocation

	
	PCC
NRB
Note 1
	SCCs
NRB Note 1
	PCC & SCC RB allocation
	
	NRB_alloc
	PCC & SCC1 & SCC2 RB allocations
(LCRB @ RBstart)

	1
	6
	25
	N/A
	QPSK
	1
	P_1@0
	S_0@0
	S_0@0
	-

	2
	6
	25
	
	QPSK
	1
	P_1@5
	S_0@0
	S_0@0
	-

	3
	6
	50
	
	QPSK
	1
	P_1@0
	S_0@0
	S_0@0
	-

	4
	6
	50
	
	QPSK
	1
	P_1@5
	S_0@0
	S_0@0
	-

	5
	15
	25
	
	QPSK
	4
	P_4@0
	S_0@0
	S_0@0
	-

	6
	15
	25
	
	QPSK
	4
	P_4@11
	S_0@0
	S_0@0
	-

	7
	25
	6
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	8
	25
	6
	
	QPSK
	8
	P_8@17
	S_0@0
	S_0@0
	-

	9
	25
	15
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	10
	25
	15
	
	QPSK
	8
	P_8@17
	S_0@0
	S_0@0
	-

	11
	25
	25
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	12
	25
	25
	
	QPSK
	8
	P_8@17
	S_0@0
	S_0@0
	-

	13
	25
	50
	
	QPSK
	8
	P_8@0
	S_0@0
	S_0@0
	-

	14
	25
	50
	
	QPSK
	8
	P_8@17
	S_0@0
	S_0@0
	-

	15
	50
	6
	
	QPSK
	12
	P_12@38
	S_0@0
	S_0@0
	-

	16
	50
	25
	
	QPSK
	12
	P_12@0
	S_0@0
	S_0@0
	-

	17
	50
	25
	
	QPSK
	12
	P_12@38
	S_0@0
	S_0@0
	-

	18
	50
	50
	
	QPSK
	12
	P_12@0
	S_0@0
	S_0@0
	-

	19
	50
	50
	
	QPSK
	12
	P_12@38
	S_0@0
	S_0@0
	-

	20
	50
	100
	
	QPSK
	12
	P_12@0
	S_0@0
	S_0@0
	-

	21
	50
	100
	
	QPSK
	12
	P_12@38
	S_0@0
	S_0@0
	-

	22
	75
	75
	
	QPSK
	16
	P_16@0
	S_0@0
	S_0@0
	-

	23
	75
	75
	
	QPSK
	16
	P_16@59
	S_0@0
	S_0@0
	-

	24
	75
	100
	
	QPSK
	16
	P_16@0
	S_0@0
	S_0@0
	-

	25
	75
	100
	
	QPSK
	16
	P_16@59
	S_0@0
	S_0@0
	-

	26
	100
	50
	
	QPSK
	18
	P_18@0
	S_0@0
	S_0@0
	-

	27
	100
	50
	
	QPSK
	18
	P_18@82
	S_0@0
	S_0@0
	-

	28
	100
	75
	
	QPSK
	16
	P_16@0
	S_0@0
	S_0@0
	-

	29
	100
	75
	
	QPSK
	16
	P_16@84
	S_0@0
	 S_0@0
	-

	30
	100
	100
	
	QPSK
	18
	P_18@0
	S_0@0
	S_0@0
	-

	31
	100
	100
	
	QPSK
	18
	P_18@82
	S_0@0
	S_0@0
	-

	Note 1:
CA Configuration Test CC Combination settings are checked separately for each CA Configuration which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-2.

Note 2:
The frequencies of PCC and SCC shall be switched and tested in each configuration.


Table 6.5.2A.3.4.4.1-1: Test Configuration Table with Wgap

	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	NC

	Test Frequencies as specified in
TS 36.508 [7] subclause 4.3.1 for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Maximum Wgap

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration across bandwidth combination sets supported by the UE.
	Refer to test point

Test only test points with

Lowest NRB for PCC and SCC

Highest NRB for PCC and SCC

	Test Parameters for CA Configurations

	ID
	CA Configuration / NRB_agg
	Wgap
[MHz]
	DL Allocation
	UL Allocation

	
	PCC
NRB
	SCCs NRB
	
	CC MOD
	PCC & SCC
RB allocation
	CC MOD
	PCC NRB_alloc
(LCRB @ RBstart)
	CC MOD
	SCC NRB_alloc
(LCRB @ RBstart)

	Test Parameters for CA_XA-XA-XA Configurations

	1
	25
	25
	35
	QPSK
	N/A
	QPSK
	P_8@0
	QPSK
	S_0@0
	S_0@0

	2
	25
	25
	35
	QPSK
	
	QPSK
	P_8@17
	QPSK
	S_0@0
	S_0@0

	3
	50
	50
	25
	QPSK
	
	QPSK
	P_12@0
	QPSK
	S_0@0
	S_0@0

	4
	50
	50
	25
	QPSK
	
	QPSK
	P_12@38
	QPSK
	S_0@0
	S_0@0

	5
	75
	75
	15
	QPSK
	
	QPSK
	P_16@0
	QPSK
	S_0@0
	S_0@0

	6
	75
	75
	15
	QPSK
	
	QPSK
	P_16@59
	QPSK
	S_0@0
	S_0@0

	7
	100
	100
	5
	QPSK
	
	QPSK
	P_18@0
	QPSK
	S_0@0
	S_0@0

	8
	100
	100
	5
	QPSK
	
	QPSK
	P_18@82
	QPSK
	S_0@0
	S_0@0

	Note 1:
CA Configuration Test CC Combination settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-3.

Note 2:
If the UE supports multiple CC Combinations in the CA Configuration with the same NRB_agg , only the combination with the highest NRB_PCC is tested.


6.5.2A.3.4.4.2
Test procedure

1.
Configure SCCs according to Annex C.0, C.1 and Annex C.3.0 for all downlink physical channels.
2.
The SS shall configure SCCs as per TS 36.508 [7] clause 5.2A.4. Message contents are defined in clause 6.5.2A.3.4.4.3.
3.
SS activates SCCs by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).

4.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 6.5.2A.3.4.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

5.
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is 3.2 dBm ±3.2dB for carrier frequency f ≤ 3.0GHz or 3.5dBm ±3.5 dB for carrier frequency 3.0GHz < f ≤ 4.2GHz.
6.
Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.

7.
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is -26.8 dBm ±3.2dB for carrier frequency f ≤ 3.0GHz or -26.5dBm ±3.5 dB for carrier frequency 3.0GHz < f ≤ 4.2GHz.

8.
Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.

9.
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is -36.8dBm ±3.2dB for carrier frequency f ≤ 3.0GHz or -36.5dBm ±3.5 dB for carrier frequency 3.0GHz < f ≤ 4.2GHz.

10.
Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.

6.5.2A.3.4.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6. In test procedure step 2, for SCCs configuration there are no additional message contents.

6.5.2A.3.4.5
Test requirement

Each of the 20 In-band emissions results, derived in Annex E.4.3 shall not exceed the corresponding values in Table 6.5.2A.3.4.5-1.
Table 6.5.2A.3.4.5-1: Test requirements for in-band emissions (allocated component carrier) – intra-band contiguous CA
	Parameter description
	Unit
	Limit (Note 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated (Note 2)

	IQ Image
	dB
	-24.2
	Image frequencies (Notes 2, 3)

	Carrier leakage
	dBc
	-24.2
	Output power

 f ≤ 3.0GHz: 3.2dBm ±3.2dB

3.0GHz < f ≤ 4.2GHz: 3.5 dBm ±3.5dB
	Carrier frequency (Notes 4, 5)

	
	
	-19.2
	Output power

 f ≤ 3.0GHz: -26.8 dBm ±3.2dB

3.0GHz < f ≤ 4.2GHz: -26.5 dBm ±3.5dB
	

	
	
	-9.2
	Output power

 f ≤ 3.0GHz: -36.8 dBm ±3.2dB

3.0GHz < f ≤ 4.2GHz: -36.5 dBm ±3.5dB
	

	Note 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the test requirement is calculated as the higher of PRB – 29.2 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in Note 10.

Note 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs.

Note 3:
The applicable frequencies for this limit are not known due to unknown LO frequency. See Note 3 in Table 6.5.2A.3.0-1.

Note 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.

Note 5:
The applicable frequencies for this limit are not known due to unknown LO frequency. See Note 4 in Table 6.5.2A.3.0-1.

Note 6:
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is the Transmission Bandwidth (see Figure 5.4.2-1).

Note 7:
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 is the Transmission Bandwidth Configuration (see Figure 5.4.2-1) of the component carrier with RBs allocated.

Note 8:
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 is the limit specified in Table 6.5.2.1.3-1 for the modulation format used in the allocated RBs.

Note 9:
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
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 for the first adjacent RB outside of the allocated bandwidth).

Note 10:
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.


Table 6.5.2A.3.4.5-2: Test requirements for in-band emissions (not allocated component carrier) – intra-band contiguous CA
	Para-meter
	Unit
	Meas BW

Note 1
	Limit
	remark
	Applicable Frequencies

	General
	dB
	BW of 1 RB (180KHz rectangular)
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	The reference value is the average power per allocated RB in the allocated component carrier
	Any RB in the non allocated component carrier.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	IQ Image
	dB
	BW of 1 RB (180KHz rectangular)
	-24.2

Note 2
	The reference value is the average power per allocated RB in the allocated component carrier
	The frequencies of the
[image: image10.wmf]CRB

L

contiguous non-allocated RBs are unknown.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	Carrier leakage
	dBc
	BW of 1 RB (180KHz rectangular)
	Note 3
	The reference value is the total power of the allocated RBs in the allocated component carrier
	The frequencies of the up to 2 non-allocated RBs are unknown.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	
	
	
	-24.2
	Output power > 0 dBm
	
	

	
	
	
	-19.2
	-30 dBm ≤ Output power ≤ 0 dBm
	
	

	
	
	
	-9.2
	-40 dBm ( Output power < -30 dBm
	
	

	Note1:
Resolution BWs smaller than the measurement BW may be integrated to achieve the measurement bandwidth.

Note 2:
Exceptions to the general limit are allowed for up to
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 +1 RBs within a contiguous width of 
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 +1 non-allocated RBs.

Note 3:
Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs.

Note 4:
Note s1, 6, 7, 8, 9, 10 from Table 6.5.2A.3.0-1 apply for Table 6.5.2A.3.0-2 as well.

Note 5:
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 for measured non-allocated RB in the non allocated component carrier may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.


Table 6.5.2A.3.4.5-3: Test requirements for in-band emissions – inter-band CA
	Parameter description
	Unit
	Limit (Note 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated (Note 2)

	IQ Image
	dB
	-27.2
	Image frequencies when carrier centre frequency < 1 GHz and Output power > 10 dBm
	Image frequencies (Notes 2, 3)

	
	
	-24.2
	Image frequencies when carrier centre frequency < 1 GHz and Output power ≤ 10 dBm
	

	
	
	-24.2
	Image frequencies when carrier centre frequency ≥ 1 GHz
	

	Carrier leakage
	dBc
	-27.2
	Output power > 10 dBm and carrier centre frequency < 1 GHz
	Carrier frequency (Notes 4, 5)

	
	
	-24.2
	Output power > 10 dBm and carrier centre frequency ≥ 1 GHz
	

	
	
	-24.2
	0 dBm ≤ Output power ≤10 dBm
	

	
	
	-19.2
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-9.2
	-40 dBm ( Output power < -30 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB - 29.2 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in Note 10.

NOTE 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs.

NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated RBs.

NOTE 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.

NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if 
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 is odd, or in the two RBs immediately adjacent to the DC frequency if 
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 is even, but excluding any allocated RB.

NOTE 6:
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is the Transmission Bandwidth (see Figure 5.4.2-1).

NOTE 7:
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 is the Transmission Bandwidth Configuration (see Figure 5.4.2-1).

NOTE 8:
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 is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs.

NOTE 9:
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
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 for the first adjacent RB outside of the allocated bandwidth.

NOTE 10:
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.


6.5.2B
Transmit modulation for UL- MIMO
<End of modified section>
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