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1   Background
As per the LS RP-162346 from RAN5, the scheduling information for NB-IoT NPDSCH and NPUSCH format 1 is needed for the related RF test. 
In this contribution, we give our proposal about the specific scheduling pattern that can be used for NPDSCH and NPUSCH format 1 scheduling during the setup.

2   Discussion

2.1   Scheduling information for NPUSCH format 1
To minimize the test time and simplify the test, we propose the scheduling information for NPUSCH format 1 in Figure 1 as shown below. As per the core specification TS 36.213 sections 16.5.1, if we assume NPDCCH with DCI format N0 ending in subframe n1, the scheduling delay field 
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= 0 in DCI format N0, i.e. k0 = 8, as per Table 16.5.1-1 in TS 36.213, then 8ms scheduling delay needs to OCNG for a arbitrary number of virtual NB-IoT UEs before the corresponding NPUSCH format 1 transmission including downlink to uplink switching time. As per the definition in TS 36.101 Table A.2.4-1, the repetition number for NPUSCH  format 1 is 1, but the allocated resource units is different for the different subcarrier spacing and number of tone, so after 
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consecutive NB-IoT UL slots for corresponding NPUSCH transmission and ending in NB-IoT subframe n2, According to TS 36.213 section 16.5.2, there is 3 subframes gap between NPUSCH format 1 and following NPDCCH transmission which includes the uplink to downlink switching time. The same transmit period is repeated during the test.
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Figure1: Scheduling pattern for NPUSCH format 1
Table 2.1-1: NPDCCH configuration for NPUSCH format 1 scheduling
	Parameter
	Unit
	Value

	DCI format
	
	DCI format N0

	NPDCCH format
	
	1

	Scheduling delay (
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)
	
	0

	DCI subframe repetition number
	
	00
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2.2   Scheduling information for NPDSCH

Firstly DL-GapConfig-NB and DL-Bitmap-NB are not configured to minimize the test time and simplify the test. As per DL-GapConfig-NB definition in core specification TS 36.331, it is optionally configured and only applicable for the repetition number at least 32, to minimize the test time, it is applicable not to configure it; For the DL-Bitmap-NB, it is used to specify the set of NB-IoT downlink suframes for downlink transmission and is optionally bit-map configured, to minimize the test time and simplify the test, it is also applicable not to configure DL-Bitmap-NB so that all subframes are valid except subframes 5/9/0/4 carrying NPSS/NSSS/NPBCH/SIB1-NB for anchor carrier.
The following scheduling pattern is proposed. As per the core specification TS 36.213 sections 16.4.1 and 16.4.2, if we assume NPDCCH with DCI format N1 ending in subframe n1, the scheduling delay field 
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= 0 in DCI format N1, i.e. k01 = 0, when Rmax < 128 as per Table 16.4.1-1 in TS 36.213, then 4ms scheduling delay needs to OCNG for a arbitrary number of virtual NB-IoT UEs. As per the definition in TS 36.101 Table A.3.2-1c, the repetition number for NPDSCH is 1 and the number of subframes for resource assignment is 1, after 
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 =1 consecutive NB-IoT DL subframes for corresponding NPDSCH transmission and ending in NB-IoT subframe n2, if we assume k02 = 13 which is the smallest and common to subcarrier spacing 3.75KHz and 15KHz as per Table 16.4.2-1 and Table 16.4.2-2 in TS 36.213 for ACK/NACK resource field 0, the following 12 subframes need to fill OCNG for a arbitrary number of virtual NB-IoT UEs before the corresponding NPUSCH format 2 transmission including downlink to uplink switching time. For the NPUSCH format 2, we prefer to choose repetition number 1, as per section 16.4.2, then 
[image: image9.wmf]UL

AN

N

N

N

slots

Rep

=

consecutive NB-IoT UL slots for NPUSCH format 2 carrying ACK/NACK response. According to TS 36.213 section 16.5.2, there is 3 subframes gap between NPUSCH format 2 and following NPDCCH transmission which includes the uplink to downlink switching time. The repetition levels for NPUSCH format 2 is set to 1. The same transmit period is repeated during the test.
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Figure 2: Scheduling pattern for NPDSCH
As per the above analysis, the configuration for NPDSCH scheduling information is as below:

Table 2.2-1: General configuration
	Parameter
	Unit
	Value

	NB-IoT downlink subframe bitmap for anchor carrier (downlinkBitmap)
	
	Not configued

	NB-IoT downlink subframe bitmap for non-anchor carrier (downlinkBitmapNonAnchor)
	
	Not configured

	Downlink gap configuration for anchor carrier (dl-Gap)
	
	Not configured

	Downlink gap configuration for non-anchor carrier
(dl-GapNonAnchor)
	
	Not configured

	Unused REs or RBs (Note 1)
	
	OCNG

	OCNG pattern
	
	NB.OP.1


Table 2.2-2: NPDCCH configuration for NPDSCH scheduling
	Parameter
	Unit
	Value

	DCI format
	
	DCI format N1

	NPDCCH format
	
	1

	Scheduling delay (
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	0

	DCI subframe repetition number
	
	00
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Table 2.2-3: NPUSCH format 2 configurations for NPDSCH scheduling
	Parameter
	Unit
	Value

	Scheduling delay (
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	ACK/NACK resource field
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3   Proposals
In this contribution, as per the core specification definition and RF test feature, we give our proposal about the scheduling information for NB-IoT RF test:

Proposal 1: Propose to use the above scheduling patterns for NPUSCH format 1 and NPDSCH scheduling in NB-IoT RF test.
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