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1   Background
During RAN4#79AH HongKong meeting, simulation assumptions for NB-IoT UE demodulation in R4-79AH-0161 were approved. The simulation assumptions for NPDCCH are shown as below:

2.2 NPDCCH

For NPDCCH, RAN4 agrees with the following simulation assumption, and related main configurations are listed as in Table 3. Table 4 list the corresponding FRC set.

Companies are encouraged to provide the simulation results with the proposed number of repetitions to satisfy 1% Pm-dsg around the target SNR. The final SNR is to be defined as per the simulation results alignment from different companies.  RAN4#80 will select two test cases for NPDCCH demodulation requirements if the corresponding NPDCCH performance is guaranteed in the NPDSCH performance requirements. 

Table 3: Minimum performance for NPDCCH

	Simulation number
	BW 
	Deployment Mode
	Reference Channel
	Repetition number
	Propagation Condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)

(Note 1)
	Target SNR (dB

	1
	180KHz
	In-band
	R.NB1.3
	Note 1
	[EPA5]
	2
	1
	[-6]

	2
	180KHz
	In-band
	R.NB1.4
	Note 1
	[ETU1]
	2
	1
	[-12]

	3
	180KHz
	Standalone/Guard-band
	R.NB1.3
	Note 1
	[EPA5]
	1
	1
	[-6]

	4
	180KHz
	Standalone/Guard-band
	R.NB1.4
	 Note 1
	[ETU1]
	1
	1
	[-12]

	Note 1: Choose one repetition level from {16,32,64,128,256,512} to satisfy 1% BLER at target SNR=-6dB for tests 1 and 3, and SNR=-12dB for tests 2 and 4. 

Note 2: Assumption of In-band configuration: CFI=3 and the number of LTE CRS ports is 4. Demodulation is assumed to be based only NRS.


Table 4: FRC for NPDCCH

	Parameter
	Unit
	Value
	Value

	Reference channel
	
	R.NB1.3
	R.NB1.4

	Number of transmitter antennas
	
	1
	2

	Channel bandwidth
	kHz
	180
	180

	Aggregation level
	NCCE
	2
	2

	DCI Format
	
	N1
	N1

	Cell ID
	
	0
	0

	Payload (without CRC)
	Bits
	23
	23


In this contribution, we discuss the NPDCCH test including the transmission pattern for NPDCCH test, i.e. NPDSCH configuration and corresponding NPUSCH format 2 ACK/NACK feedback, finally give our thinking about down selection of NPDCCH test cases.
2   Discussion
2.1   Transmission pattern and additional FRC for NPDSCH
For the NPDCCH test, RAN4 needs to define the corresponding NPDCCH transmission pattern. To test NPDCCH, the related NPDSCH for downlink data transmission and corresponding NPUSCH format 2 for ACK/NACK feedback need to be defined.

To simplify the test, it is better that NPDSCH is defined with the basic and simplest way, we suggest that RAN4 chooses the smallest repetition number of 1 for NPDSCH with the same Noc setting as NPDCCH; the similar FRC as defined for NPDSCH test as following:
Table A.2-1: Additional NPDSCH Reference Channel for NB-IoT In-band
	Parameter
	Unit
	Value
	Value

	Number of NRS ports
	
	2

	Reference channel
	
	R.NB1.1 FDD
	R.NB1.1-1 FDD

	Carrier Type
	
	Anchor
	Non-anchor

	Channel bandwidth
	KHz
	200
	200

	Allocated subframes per Radio Frame
	
	6 or 7
	10

	Modulation
	
	QPSK
	QPSK

	Repetition number
	
	[1]
	[1]

	ITBS/ISF
	
	4/0
	4/0

	Target Coding Rate
	
	1/3
	1/3

	Coding Rate
	
	0.4
	0.4

	Information Bit Payload 
	
	
	

	  For Sub-Frames 1,2,3,6,7,8 and 9(if NB-SSS is not present)
	Bits
	56
	56

	  For Sub-Frame 0 
	Bits
	N/A
	56

	  For Sub-Frame 4(NB-SIB1) 
	Bits
	N/A
	56

	  For Sub-Frame 5 
	Bits
	N/A
	56

	  For Sub-Frame 9 (if NB-SSS is present)
	Bits
	N/A
	56

	Number of Code Blocks 
	
	
	

	  For Sub-Frames 1,2,3,6,7,8 and 9(if NB-SSS is not present)
	
	1
	1

	  For Sub-Frame 0 
	Bits
	N/A
	1

	  For Sub-Frame 4(NB-SIB1) 
	Bits
	N/A
	1

	  For Sub-Frame 5 
	
	N/A
	1

	  For Sub-Frame 9 (if NB-SSS is present)
	
	N/A
	1

	Binary Channel Bits
	
	
	

	  For Sub-Frames 1,2,3,6,7,8 and 9(if NB-SSS is not present)
	Bits
	200
	200

	  For Sub-Frame 0 
	Bits
	N/A
	200

	  For Sub-Frame 4(NB-SIB1) 
	Bits
	N/A
	200

	  For Sub-Frame 5 
	Bits
	N/A
	200

	  For Sub-Frame 9 (if NB-SSS is present)
	Bits
	N/A
	200

	Max. Throughput averaged over 2 frame
	Mbps
	36.4kb/s
	56kb/s

	UE Category
	
	NB1
	NB1

	Note 1: For in-band, the first 3 symbols are used for LTE PDCCH and the number of LTE CRS ports is 4


Table A.2-1: Additional NPDSCH Reference Channel for NB-IoT Guard-band/Standalone

	Parameter
	Unit
	Value
	Value

	Number of NRS ports
	
	1

	Reference channel
	
	R.NB1.2 FDD
	R.NB1.2-1 FDD

	Carrier Type
	
	Anchor
	Non-Anchor

	Channel bandwidth
	KHz
	200
	200

	Allocated subframes per Radio Frame
	
	6 or 7
	10

	Modulation
	
	QPSK
	QPSK

	Repetition number
	
	[1]
	[1]

	ITBS/ISF
	
	9/3
	6/3

	Target Coding Rate
	
	1/2
	1/3

	Coding Rate
	
	0.5
	0.33

	Information Bit Payload 
	
	
	

	For a four continuous sub-frame group made up of Sub-Frames 1,2,3,6,7,8 and 9 (if NB-SSS is not present)
	Bits
	616
	N/A

	For a four continuous sub-frame group made up of Sub-Frames 0,1,2,3,4,5,6,7,8 and 9
	
	N/A
	392

	Transport block CRC
	Bits
	24
	24

	Number of Code Blocks 
	
	
	

	For a four continuous sub-frame group made up of Sub-Frames 1,2,3,6,7,8 and 9 (if NB-SSS is not present)
	
	1
	N/A

	For a four continuous sub-frame group made up of Sub-Frames 0,1,2,3,4,5,6,7,8 and 9 
	Bits
	N/A
	1

	Available Binary Channel Bits per Sub-frame
	
	
	

	  For Sub-Frames 1,2,3,6,7,8 and 9(if NB-SSS is not present)
	Bits
	320
	320

	  For Sub-Frame 0 
	Bits
	N/A
	320

	  For Sub-Frame 4(NB-SIB1) 
	Bits
	N/A
	320

	  For Sub-Frame 5 
	Bits
	N/A
	320

	  For Sub-Frame 9 (if NB-SSS is present)
	Bits
	N/A
	320

	Max. Throughput averaged over 1 frame
	Mbps
	100kbit/s
	98kbit/s

	UE Category
	
	NB1
	NB1


For NPUSCH format2, we also suggest that RAN4 selects repetition level 1 for the NPDCCH test to minimize the test time and simplify the test.
Proposal 1: Define same NPDSCH FRC as NPDSCH test but with the repetition level 1 and configure NPUSCH format 2 with repetition level 1 for NPDCCH test setup.
2.2   Down select of NPDCCH test cases
For the NPDSCH test, UE firstly needs to ensure correctly receive and decode the corresponding NPDCCH, and the NPDSCH test implicitly reflects NPDCCH test; Considering the lower cost NB-IoT device, it is reasonable that RAN4 down select the current 4 NPDCCH tests to 2. We think that RAN4 can define one NPDCCH test for In-band and one for Standalone/Guard-band. In our view, there are four functionalities for the verification, i.e., normal coverage, extended coverage, in-band, and Standalone/guard-band. For example, to simplify the test setup, we can use one test to cover normal coverage + in-band and the other to cover extended coverage + Standalone/Guard-band.
Also if we check the PDCCH/PCFICH test for LTE in TS 36.101 section 8.4, only the basic 2Tx and 4Tx tests are defined not traverse all possible scenarios.

For the following 4 simulations scenarios defined in R4-79AH-0161, we suggest that RAN4 defines either case1 and case 4, or case 2 and case 3 for NPDCCH final test cases definitions.
	Simulation number
	BW 
	Deployment Mode
	Reference Channel
	Repetition number
	Propagation Condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
(Note 1)
	Target SNR (dB

	1
	180KHz
	In-band
	R.NB1.4
	Note 1
	[EPA5]
	2
	1
	[-6]

	2
	180KHz
	In-band
	R.NB1.4
	Note 1
	[ETU1]
	2
	1
	[-12]

	3
	180KHz
	Standalone/Guard-band
	R.NB1.3
	Note 1
	[EPA5]
	1
	1
	[-6]

	4
	180KHz
	Standalone/Guard-band
	R.NB1.3
	 Note 1
	[ETU1]
	1
	1
	[-12]

	Note 1: Choose one repetition level from {16,32,64,128,256,512} to satisfy 1% BLER at target SNR=-6dB for tests 1 and 3, and SNR=-12dB for tests 2 and 4. 

Note 2: Assumption of In-band configuration: CFI=3 and the number of LTE CRS ports is 4. Demodulation is assumed to be based only NRS.


Proposal 2: Propose to define case 1 & case 4 or case 2 & case 3 for NPDCCH demodulation test.

3   Proposals
In this contribution, we give our views about the NPDCCH testing including additional NPDSCH and NPDCCH RFC definition and NPDCCH tests down selection:

Proposal 1: Define same NPDSCH FRC as NPDSCH test but with the repetition level 1 and configure NPUSCH format 2 with repetition level 1 for NPDCCH test setup.

Proposal 2: Propose to define case 1 & case 4 or case 2 & case 3 for NPDCCH demodulation test.
4   Reference

[1] R4-79AH-0161 “Updated simulation assumptions for NB-IoT UE demodulation”  Huawei, HiSilicon, Ericsson, Qualcomm, Samsung, ZTE















































































































































































































































































































