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6.6.2.3E
Adjacent Channel Leakage power Ratio for UE category 0

6.6.2.3E.1
Test purpose

Same test purpose as in clause 6.6.2.3.1.
6.6.2.3E.2
Test applicability

This test case applies to all types of E-UTRA UE release 12 and forward of UE category 0.

6.6.2.3E.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 6.6.2.3.3.

6.6.2.3E.4
Test description

6.6.2.3E.4.1
Initial conditions

Same initial conditions as in clause 6.6.2.3.4.1 with following exceptions:

-
Instead of Table 6.6.2.3.4.1-1 ( use Table 6.6.2.3E.4.1-1.

-
Connect SS to the UE antenna connectors as shown in TS 36.508[7] Annex A Figure A.3 using only main UE Tx/Rx antenna.
Table 6.6.2.3E.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies
(as specified in TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths
(as specified in TS 36.508 [7] subclause 4.3.1)
	Lowest, 5MHz, 10MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod'n
	RB allocation
	Mod'n
	RB allocation

	
	
	FDD
	TDD
	
	FDD and HD-FDD
	TDD

	1.4MHz
	N/A for ACLR testing
	QPSK
	6
	6

	1.4MHz
	
	QPSK
	5
	5

	1.4MHz
	
	16QAM
	5
	5

	3MHz
	
	QPSK
	15
	15

	3MHz
	
	QPSK
	4
	4

	3MHz
	
	16QAM
	5
	5

	3MHz
	
	16QAM
	4
	4

	5MHz
	
	QPSK
	25
	25

	5MHz
	
	QPSK
	8
	8

	5MHz
	
	16QAM
	5
	5

	10MHz
	
	QPSK
	25
	25

	10MHz
	
	QPSK
	12
	12

	10MHz
	
	16QAM
	5
	5

	15MHz
	
	QPSK
	36
	36

	15MHz
	
	QPSK
	16
	16

	15MHz
	
	16QAM
	5
	5

	20MHz
	
	QPSK
	36
	36

	20MHz
	
	QPSK
	18
	18

	20MHz
	
	16QAM
	5
	5

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1.
Note 2:
The RBstart of partial RB allocation shall be RB#0 and RB# (max + 1 - RB allocation) of the channel bandwidth.


6.6.2.3E.4.2
Test procedure

Same test procedure as in clause 6.6.2.3.4.2 with following exception for HD-FDD:

-
In step 3, slots with transient periods are not under test. Half-duplex guard subframe are not under test.

6.6.2.3E.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.

6.6.2.3E.5
Test requirement

6.6.2.3E.5.1
Test requirements E-UTRA

-
The measured UE mean power in the channel bandwidth, derived in step 3, shall fulfil requirements in Table 6.2.3E.5-1 as appropriate,

and

-
if the measured adjacent channel power is greater than –50 dBm then the measured E-UTRAACLR, derived in step 7, shall be higher than the limits in table 6.6.2.3E.5.1-1.

Table 6.6.2.3E.5.1-1: E-UTRA UE ACLR

	
	Channel bandwidth / E-UTRAACLR1 / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	E-UTRAACLR1
	29.2 dB
	29.2 dB
	29.2 dB
	29.2 dB
	29.2 dB
	29.2 dB

	E-UTRA channel Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	UE channel
	+1.4 MHz or -1.4 MHz
	+3 MHz or

-3 MHz
	+5MHz or

-5MHz
	+10MHz or

-10MHz
	+15MHz or -15MHz
	+20MHz or

-20MHz


Test requirements UTRA

If the measured UTRA channel power is greater than –50dBm then the measured UTRAACLR1, UTRAACLR2, derived in step 8, shall be higher than the limits in table 6.6.2.3E.5.2-1.

Table 6.6.2.3E.5.2-1: UTRA UE ACLR

	
	Channel bandwidth / UTRAACLR1/2 / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR1
	32.2 dB
	32.2 dB
	32.2 dB
	32.2 dB
	32.2 dB
	32.2 dB

	Adjacent channel centre frequency offset (in MHz)
	0.7+BWUTRA/2

/

-0.7-BWUTRA/2
	1.5+BWUTRA/2

/

-1.5-BWUTRA/2
	2.5+BWUTRA/2

/
-2.5-BWUTRA/2
	5+BWUTRA/2

/
-5-BWUTRA/2
	7.5+BWUTRA/2

/
-7.5-BWUTRA/2
	10+BWUTRA/2

/
-10-BWUTRA/2

	UTRAACLR2
	-
	-
	35.2 dB
	35.2 dB
	35.2 dB
	35.2 dB

	Adjacent channel centre frequency offset (in MHz)
	-
	-
	2.5+3*BWUTRA/2

/
-2.5-3*BWUTRA/2
	5+3*BWUTRA/2

/
-5-3*BWUTRA/2
	7.5+3*BWUTRA/2

/
-7.5-3*BWUTRA/2
	10+3*BWUTRA/2

/
-10-3*BWUTRA/2

	E-UTRA channel Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	UTRA 5MHz channel Measurement bandwidth1
	3.84 MHz
	3.84 MHz
	3.84 MHz
	3.84 MHz
	3.84 MHz
	3.84 MHz

	UTRA 1.6MHz channel measurement bandwidth2
	1.28 MHz
	1.28 MHz
	1.28 MHz
	1.28 MHz
	1.28 MHz
	1.28 MHz

	Note 1:
Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.
Note 2:
Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.

Note 3:
BWUTRA for UTRA FDD is 5MHz and for UTRA TDD is 1.6MHz.


6.6.2.3F
Adjacent Channel Leakage power Ratio for UE category NB1
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

- 
Uplink transmission are still in [ ] (currently assume single tone, subcarrier spacing 15 kHz and 3.75 kHz)

- 
References to TS 36.508 are undefined (cell parameters, test frequencies, UE state)

- 
The References to table of bands in 36.521-1 is undefined
- 
Scheduling and loopback are undefined

- 
Message contents TBC (Proposed values: p-Max = Not present, p0-NominalNPUSCH-r13 = -85 dBm, p0-UE-NPUSCH-r13 = 0 dBm, nrs-Power-r13 = 44dBm).
- 
The Annex A.2 Uplink reference measurement channel is undefined

- 
The Annex C Downlink signals are undefined

- 
The Annex H uplink channels are undefined

6.6.2.3F.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR).
6.6.2.3F.2
Test applicability

This test case applies to all types of UE release 13 and forward of UE category NB1.
6.6.2.3F.3
Minimum conformance requirements

Adjacent Channel Leakage power Ratio is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The assigned category NB1 channel power and adjacent channel power are measured with filters and measurement bandwidths specified in Table 6.6.2.3F-1. If the measured adjacent channel power is greater than –50dBm then the category NB1 UE ACLR shall be higher than the value specified in Table 6.6.2.3F-1. GSMACLR requirement is intended for protection of GSM system. UTRAACLR requirement is intended for protection of UTRA and E-UTRA systems.
 Table 6.6.2.3F-1: category NB1 UE ACLR requirements
	
	GSMACLR
	UTRAACLR

	ACLR
	20 dB
	37 dB

	Adjacent channel
 center frequency offset
from category NB1 Channel edge
	±200 kHz
	±2.5 MHz

	Adjacent channel
measurement bandwidth
	180 kHz
	3.84 MHz

	Measurement filter
	Rectangular
	RRC-filter α=0.22

	Category NB1 channel measurement bandwidth
	180 kHz
	180 kHz

	Category NB1 channel Measurement filter
	Rectangular
	Rectangular


The normative reference for this requirement is TS 36.101 subclause 6.6.2F.3.

6.6.2.3F.4
Test description

6.6.2.3F.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions and test frequencies based on the subset of E-UTRA operating bands defined for NB-IoT in clause 5.2F. All of these configurations shall be tested with applicable test parameters shown in table 6.6.2.3F.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in [Annexe A.2]. Configurations of NPDSCH and NPDCCH before measurement are specified in [Annex C.2].
Table 6.6.2.3F.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause [X.4.1]
	[NC, TL/VL, TL/VH, TH/VL, TH/VH]

	Test Frequencies as specified in

TS 36.508 [7] subclause [X.4.3.1]
	[FFS]

	Test Parameters

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	N/A

	Modulation
	Ntones
	Sub-carrier spacing (kHz)

	1
	
	QPSK
	1@0
	3.75kHz

	2
	
	QPSK
	1@47
	3.75kHz

	3
	
	QPSK
	1@0
	15kHz

	4
	
	QPSK
	1@11
	15kHz

	5 (Note 1)
	
	QPSK
	3@0
	15kHz

	6 (Note 1)
	
	QPSK
	3@3
	15kHz

	7 (Note 1)
	
	QPSK
	3@6
	15kHz

	8 (Note 1)
	
	QPSK
	3@9
	15kHz

	9 (Note 1)
	
	QPSK
	6@0
	15kHz

	10 (Note 1)
	
	QPSK
	6@6
	15kHz

	11 (Note 1)
	
	QPSK
	12@0
	15kHz

	Note 1:
Applicable to UE supporting UL multi-tone transmissions


1.
Connect the SS to the UE antenna connectors as shown in Figure TS 36.508 [7] Annex A, [Figure A.3 using only main Tx/Rx antenna].

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause [FFS].

3.
Downlink signals are initially set up according to Annex C0, C.1 and C.3.0, and uplink signals according to [Annex H.1 and H.3.0].

4.
The UL Reference Measurement channels are set according to Table 6.6.2.3F.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State [3aA-NB] according to TS 36.508 [7] clause [FFS]. Message contents are defined in clause 6.6.2.3F.4.3.
6.6.2.3F.4.2
Test procedure

1.
SS sends [uplink scheduling information for the UL HARQ process via NPDCCH DCI format N0 for C_RNTI to schedule the UL RMC according to Table 6.6.2.3F.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC]. (UE should be already transmitting PUMAX after Initial Conditions setting).
2.
Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table [6.2.3F.5-1]. The measurement period is at least one sub-frame (1ms) for 15 KHz channel spacing, and at least a 2ms slot (excluding the 2304Ts gap when UE is not transmitting) respectively for the 3.75 KHz channel spacing.
3.
Measure the rectangular filtered mean power for category NB1 UE channel.
4.
Measure the rectangular filtered mean power of the GSM adjacent channel on both lower and upper side of the category NB1 UE channel, respectively.

5.
Measure the RRC filtered mean power of UTRA adjacent channel on both lower and upper side of the category NB1 UE channel, respectively.

6.
Calculate the ratios of the power between the value measured in step 4 over step 5 for lower and upper GSMACLR.

7.
Calculated the ratio of the power between the value measured in step 4 over step 6 for lower and upper UTRAACLR.

6.6.2.3F.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause [FFS].

6.6.2.3F.5
Test requirement

-
The measured UE mean power in the channel bandwidth, derived in step 3, shall fulfil requirements in Table [6.2.3F.5-1] as appropriate,

and

-
if the measured adjacent channel power is greater than –50 dBm then the measured GSMACLR derived in step 7 and UTRAACLR derived in step 8 shall be higher than the limits in table 6.6.2.3F.5-1.

Table 6.6.2.3F.5-1: Category NB1 UE ACLR Test requirements
	
	GSMACLR
	UTRAACLR

	ACLR
	[19.2] dB
	[36.2] dB

	Adjacent channel
 center frequency offset
from category NB1 Channel edge
	±200 kHz
	±2.5 MHz

	Adjacent channel
measurement bandwidth
	180 kHz
	3.84 MHz

	Measurement filter
	Rectangular
	RRC-filter α=0.22

	Category NB1 channel measurement bandwidth
	180 kHz
	180 kHz

	Category NB1 channel Measurement filter
	Rectangular
	Rectangular


6.6.2.4
Void

~~~~~~~~~ Unchanged sections omitted ~~~~~~~~~~

F.1.2
Measurement of transmitter

Table F.1.2-1: Maximum Test System Uncertainty for transmitter tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2.2 UE Maximum Output Power
	±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	

	6.2.2_1 Maximum Output Power for HPUE
	±0.7 dB, f ≤ 3.0GHz
	

	6.2.2A.1 UE Maximum Output Power for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.2.2 for each CC
	

	6.2.2A.2 UE Maximum Output Power for CA (inter-band DL CA and UL CA)
	Same as 6.2.2 for each CC
	

	<Unchanged Lines omitted>

	6.6.2.3B Adjacent Channel Leakage power Ratio for UL-MIMO
	Same as 6.6.2.3 for each antenna
	

	6.6.2.3E Adjacent Channel Leakage power Ratio for UE category 0
	Same as 6.6.2.3
	Same as 6.6.2.3

	6.6.2.3_3 Adjacent Channel Leakage power Ratio for UL 64QAM
	Same as 6.6.2.3
	

	6.6.2.3_4 Adjacent Channel Leakage power Ratio for Multi-Cluster PUSCH with UL 64QAM
	Same as 6.6.2.3
	

	6.6.2.3F Adjacent Channel Leakage power Ratio for UE category NB1
	±0.8 dB
	

	6.6.2.4 Void
	Void
	

	6.6.3.1 Transmitter Spurious emissions
	9kHz < f ≤ 4 GHz: ± 2.0 dB

4 GHz < f ≤ 19 GHz: ± 4.0 dB
	

	<Unchanged Lines omitted>


~~~~~~~~~ Unchanged sections omitted ~~~~~~~~~~

F.3.2
Measurement of transmitter

Table F.3.2-1: Derivation of Test Requirements (Transmitter tests)

	Test
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	6.2.2 UE Maximum Output Power
	f ≤ 3.0GHz
Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm ±2 dB

Power class 4: [FFS]

3.0GHz < f ≤ 4.2GHz

Power class 3: 23dBm +2/-3 dB
	0.7 dB

0.7 dB

0.7 dB

0.7 dB

1.0 dB
	Formula:

Upper limit + TT, Lower limit - TT

Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm ±2.7 dB

Power class 4: [FFS]

Power class 3: 23dBm +3.0/-4.0 dB

	6.2.2_1 UE Maximum Output Power for HPUE
	f ≤ 3.0GHz
Power class 1: 31dBm +2/-3dB
	0.7dB
	Formula:

Upper limit + TT, Lower limit - TT

Power class 1: 31dBm +2.7/-3.7dB

	6.2.2A.1 UE Maximum Output Power for CA (intra-band contiguous DL CA and UL CA)
	Same as 6.2.2
	Same as 6.2.2
	Same as 6.2.2

	6.2.2A.2 UE Maximum Output Power for CA (inter-band DL CA and UL CA)
	Same as 6.2.2
	Same as 6.2.2
	Same as 6.2.2

	<Unchanged Lines omitted>

	6.6.2.3B Adjacent Channel Leakage power Ratio for UL-MIMO
	Same as 6.6.2.3
	Same as 6.6.2.3
	Same as 6.6.2.3

	6.6.2.3E Adjacent Channel Leakage power Ratio for UE category 0
	Same as 6.6.2.3
	Same as 6.6.2.3
	Same as 6.6.2.3

	6.6.2.3F Adjacent Channel Leakage power Ratio for UE category NB1
	If the adjacent channel power is greater than –50 dBm then the ACLR shall be higher than the values specified below.

GSM ACLR:

20 dB

UTRA ACLR:

37 dB for UTRA ACLR
	0 dB
0.8 dB

0.8 dB
	Formula:

ACLR Minimum Requirement + TT
Formula:

ACLR Minimum Requirement - TT

GSM ACLR:

19.2 dB

UTRA ACLR:

36.2 dB for UTRA ACLR

	6.6.2.4 Additional ACLR requirements
	If the adjacent channel power is greater than –50 dBm then the ACLR shall be higher than the values specified below.

E-UTRA ACLR:

43 dB for UTRA ACLR 2
	0 dB
0.8 dB
	Formula:

ACLR Minimum Requirement + TT

Formula:

ACLR Minimum Requirement – TT

 E-UTRA ACLR:

42.2 dB for UTRA ACLR 2

	6.6.3.1 Transmitter Spurious emissions
	9 kHz ( f < 150 kHz:

-36dBm / 1kHz

150 kHz ( f < 30 MHz:

-36dBm / 10kHz

30 MHz ( f < 1 GHz:

-36dBm / 100kHz

1 GHz ( f < 12.75 GHz:

-30dBm / 1MHz

12.75 GHz ≤ f < 19 GHz:

-30dBm / 1MHz
	0 dB
	Formula:

Minimum Requirement + TT

	<Unchanged Lines omitted>


