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8.11.3
Demodulation of PBCH (enhanced coverage)

TS 36.101 [2] specifies the PBCH performance requirements but there is no way of measuring them because PBCH is a broadcast channel with no feedback information in uplink.
8.12
Demodulation of Narrowband IoT 

8.12.1
NPDSCH

8.12.1.1
Half-duplex FDD
Table 8.12.1.1-1: Common Test Parameters 
	Parameter
	Unit
	Value

	Number of HARQ processes per component carrier
	Processes
	1

	Maximum number of HARQ transmission
	
	4

	Cyclic Prefix
	
	Normal

	eutraControlRegionSize
	
	n3 for In-band and N/A for Standalone/Guard-band unless otherwise stated

	Unused REs or RB (Note 1)
	
	OCNG

	OCNG pattern
	
	NB.OP.1

	Note 1: For in-band mode, the REs for transmission of LTE signals including PDCCH, CRS should be filled by OCNG.


Table 8.12.1.1-2: Test Parameters of related NPDCCH and NPUSCH format 2 configurations 
	Parameter
	Unit
	Value

	DCI format
	
	DCI format N1

	scheduling delay field (
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	2

	NPDCCH repetition number
	subframe
	[1]
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 (npdcch-NumRepetitions-r13)
	
	TBD
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(ack-NACK-NumRepetitions)
	
	1

	ACK/NACK resource field
	
	0

	Reference channel for NPDCCH
	
	R.NB.3 for one NRS antenna port; R.NB.4 for two NRS antenna ports

	nPDCCH-startSF-UESS
	
	[64]

	npdcch-Offset-USS-r13
	
	0


8.12.1.1.1
Demodulation of NPDSCH (Cell-Specific Reference Symbols) in In-band mode for category NB1
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· Some minimum requirement parameter values are within brackets

· Test procedure might need changes
· Switch between Anchor and non-Anchor carrier need to be defined.

· RMC need to be added to Annex. A
· Message contents might need updates
8.12.1.1.1.1
Test purpose
To verify the UE's ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on two antenna ports.

8.12.1.1.1.2
Test applicability
This test applies to all types of UE release 13 and forward of category NB1.
8.12.1.1.1.3
Minimum conformance requirements 

The requirements are specified in Table 8.12.1.1.1.3-2, with the addition of the parameters in Table 8.12.1.1.1.3-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the performance.

Table 8.12.1.1.1.3-1: Test Parameters for NPDSCH under In-band
	Parameter
	Unit
	Test 1, 2

	Downlink power allocation of LTE signal
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	dB
	-3
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	dB
	-3(Note 1)
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at antenna port
	dBm/15kHz
	[-93](Note 2)

	LTE CRS port number (eutra-NumCRS-Ports)
	
	4

	downlinkBitmap and downlinkBitmapNonAnchor
	
	Not configured

	Note 1:
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Note 2:
No external noise applies to the subframes for NPDCCH transmission. This external noise applies to all valid DL NB-IoT subframes used for NPDSCH transmission


Table 8.12.1.1.1.3-2: Minimum performance under In-band with 2 NRS ports
	Test number
	Bandwidth
	Carrier Type
	Reference Channel
	Repetition number
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	200kHz
	Anchor
	R.NB.5 FDD
	1
	EPA5
	2x1 Low
	70%
	TBD

	2
	200kHz
	Anchor
	R.NB.5 FDD
	TBD
	EPA5
	2x1 Low
	70%
	TBD

	3
	200kHz
	Non-anchor
	R.NB.5-1 FDD
	TBD
	ETU1
	2x1 Low
	70%
	TBD


The normative reference for this requirement is TS 36.101 [2] clause 8.12.1.1.1.

8.12.1.1.1.4
Test description
8.12.1.1.1.4.1
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.

Configurations of NPDSCH and NPDCCH before measurement are specified in TBD.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: K.2.1.
Channel Bandwidths to be tested: As specified per test number in Table 8.12.1.1.1.3-2.
1.
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.10 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to Tables 8.12.1.1-1 and 8.12.1.1.1.3-1 as appropriate.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex FFS and FFS.

4.
Propagation conditions are set according to Annex B.0. 

5.
Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 8.12.1.1.1.4.3.
8.12.1.1.1.4.2
Test procedure
1.
SS transmits NPDSCH via NPDCCH for C_RNTI to transmit the DL RMC according to Tables 8.12.1.1.1.3-1 and 8.12.1.1.1.3-2.
2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table 8.12.1.1.1.5-1 as appropriate.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

4.
Repeat steps from 1 to 3 for each test interval in Tables 8.12.1.1.1.5-1 as appropriate.

8.12.1.1.1.4.3
Message contents
FFS
8.12.1.1.1.5
Test requirement
Table 8.12.1.1.1.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause FFS
 for each throughput test shall meet or exceed the specified value in Table 8.12.1.1.1.5-1 for the specified SNR including test tolerances for all throughput tests.
Table 8.12.1.1.1.5-1: Test Parameters under In-band with 2 NRS ports
	Test number
	Bandwidth
	Carrier Type
	Reference Channel
	Repetition number
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	200kHz
	Anchor
	R.NB.5 FDD
	1
	EPA5
	2x1 Low
	70%
	TBD+TT

	2
	200kHz
	Anchor
	R.NB.5 FDD
	TBD
	EPA5
	2x1 Low
	70%
	TBD +TT 

	3
	200kHz
	Non-anchor
	R.NB.5-1 FDD
	TBD
	ETU1
	2x1 Low
	70%
	TBD+ TT


[Many Sections are skipped here]
Annex K (normative): 
NB-IoT Test Frequencies
· < Guidance to CR implementor: New clause K.1 introduced by another CR (R5-168816). The new clause, K.2 introduced by this CR, is to be inserted after clause K.1.>
· K.2 
NB-IoT Test frequencies for Demodulation Tests
Testing frequencies for all NB-IOT demodulation (Section 8 and 9 in TS 36.521-1) should be selected across the bands UE supports from any of the following subclauses indicated by each test case.

For NB-IOT demodulation (section 8 and 9 in TS 36.521-1) DL frequencies should be used from the frequency selection algorithm described below.

Refer to section 8.1.3.1 in TS 36.508 [7] for testing frequencies associated to each frequency band and each operation mode.

K.2.1 Test frequencies selection criteria 1
Among all frequency bands ranges supported by the UE, testing points are defined as:

· @ mid range of any one of the NB1 UE supported band 
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