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1	Introduction
RAN4#88 agreed with the list for RRM test cases for Rel-15 NB-IoT [1]. Since NB-IoT supports TDD band in Rel-15, RAN4 needs to specify RMC for test cases. This contribution discusses the RMC table used for NB-IoT TDD RRM test cases. 
2	RMC for NB-IoT TDD test
2.1	DL scheduling
2.1.1	TDD configuration
One of the difference of TDD from (HD-)FDD is we should specify the TDD UL/DL configurations and special subframe configuration. According to RAN1 specification [2], RAN1 has agreed to apply the same TDD configuration as LTE TDD configuration to NB-IoT TDD with the following restrictions:
· Uplink-downlink configuration 0 and 6 are not supported.
· UpPTS is not used for NPUSCH or NPRACH.
· DwPTS and UpPTS in special configuration 10 is not used for transmissions.
Another restriction is related to NPUSCH formats (Table 1). As it is referred to, NPUSCH with SCS=3.75kHz supports UL/DL configurations 1 and 4 only although SCS=15kHz supports UL/DL configurations 1, 2, 3, 4, and 5. 
[bookmark: _Ref525657446]Table 1	Supported UL/DL configuration for NPUSCH format and SCS. (From TS36.211 Table 10.1.2.3-2). 
	NPUSCH format
	[image: ]
	Supported uplink-downlink configurations
	
	
	

	1
	3.75 kHz
	1, 4
	1
	16
	7

	
	15 kHz
	1, 2, 3, 4, 5
	1
	16
	

	
	
	
	3
	8
	

	
	
	
	6
	4
	

	
	
	
	12
	2
	

	2
	3.75 kHz
	1, 4
	1
	4
	

	
	15 kHz
	1, 2, 3, 4, 5
	1
	4
	




When we review the existing TDD test cases for LTE, most test cases use TDD configuration 1 (DSUUD DSUUD) and special subframe configuration 6 (9DL : 3GP : 2UL). Since NB-IoT TDD allows to use these configurations, we discuss the DL/UL scheduling with the assumption TDD UL/DL configuration 1 and SSF configuration 6.
Proposal 1: Set TDD UL/DL configuration 1 and special subframe configuration 6 for NB-IoT TDD RRM test cases.

2.1.2	NPSS/NSSS/NPBCH/SIB1-NB scheduling
Table 1 shows the scheduling of NPSS/NSSS/NPBCH for NB-IoT FDD and TDD. Table 2 also shows the scheduling of SIB1-NB. For NB-IoT TDD, it is shown in the case UE will detect SIB1-NB from the scheduling information from NPSS/NSSS/NPBCH. Note RAN1 has specified another scheduling assisted by higher layer signaling [3].  
[bookmark: _Ref524616221]Table 2	NPSS/NSSS/NPBCH scheduling
	
	NPBCH
	NPSS
	NSSS

	TDD
	SF#9
	SF#5
	SF#0 (even radio frame)

	FDD
	SF#0
	SF#5
	SF#9 (even radio frame)



[bookmark: _Ref524616224]Table 3	SIB1-NB scheduling 
	
	PDSCH Repetition number
	Transmitted subframes

	FDD
	4 or 8
	SF#4 in even radio frame

	
	16
	SF#4 in even radio frame or odd radio frame, depending on cell ID

	TDD
	4 or 8
	SF#0 in odd radio frame

	
	16
	SF#0 in odd radio frame, or
SF#4 in even radio frame or odd radio frame, depending on cell ID



2.1.3	DL scheduling
Considering the assumed TDD configuration and SIB1-NB scheduling, the DL scheduling of NB-IoT TDD RRM test is given as in Table 4. As shown in Table 3, NB-IoT TDD system can transmit SIB1-NB in subframe 0 or 4. For simplicity, we assume SIB1-NB is scheduled in SF#0. 
[bookmark: _Ref524617127]Table 4	DL scheduling used for NB-IoT TDD RRM test cases.
	Frame
	Even
	Odd

	SF
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	DL/UL/SP
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	Channel
	NSSS
	
	
	
	
	NPSS
	
	
	
	NPBCH
	SIB1-NB
	
	
	
	
	NPSS
	
	
	
	NPBCH



Proposal 2: SIB1-NB is scheduled in SF#0 in odd radio frames.
2.2	RMC for NB-IoT TDD RRM test cases
2.2.1	Test setup
When we review the existing RMC tables used for HD-FDD test cases, RMC supports 5MHz LTE system bandwidth and 10MHz LTE system bandwidth. The reason RAN4 specifies 5MHz is to support the bands not supporting 10MHz, such as B31. For NB-IoT TDD, according to TS36.101, only B41 is assumed as operating band, and in the future release, B42 and B43 could be added. If we look the supported system bandwidth, all the NB-IoT TDD bands support 10MHz system bandwidth. This means we don’t need to specify RMC with 5MHz LTE system bandwidth. 
Proposal 3: RMC specifies with 10MHz LTE system bandwidth only. 

Finally we need to discuss the RMC scheduling in special subframe. Since the purpose of RMC for RRM test is not to verify the NPDSCH/NPDCCH demodulation, we don’t need to transmit NPDCCH/NPDCCH in the special subframes. 
Proposal 4: NPDCCH/PDSCH is transmitted in subframe 4.
Proposal 5: No NPDCCH/NPDSCH is scheduled in the special subframes. 

2.2.2	Example of RMC table
Table 4 is an example of RMC table used for NB-IoT TDD RRM test cases. In this example, we reuse the same MCS used for HD-FDD test cases, i.e., QPSK 1/3. 
[bookmark: _Ref524618312]Table 5	Example of RMC table for NB-IoT TDD RRM test cases.
	Parameter
	Unit
	Value

	NPDSCH Reference channel
	-
	

	LTE Carrier bandwidth
	MHz
	10

	Allocated resource blocks
	PRB
	1

	Number of transmitter antennas
	-
	1

	Allocated subframes per Radio Frame
	subframes
	Note 1

	Modulation
	
	QPSK

	Target coding rate
	
	1/3

	Information Bit Payload
	
	

	  For Sub-Frame 4
	Bits
	40 Note 2

	  For Sub-Frame 0, 5, 9
	Bits
	0

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	0

	Number of Code Blocks per Sub-Frame
	
	

	  For Sub-Frame 4
	
	1 Note 2

	  For Sub-Frame 0, 5, 9
	
	0

	  For Sub-Frame 1, 6 (DwPTS)
	
	0

	Maximum number of repetitions
	-
	Note 3

	NPDCCH start symbol
	symbols
	3

	Cell ID
	-
	Note 4

	Note 1:	Shall depend upon the NPDSCH scheduling.
Note 2:	Only apply for subframes scheduled with NPDSCH.
Note 3:	Maximum number of repetitions shall depend upon the test configuration.
Note 4:	Cell ID shall depend upon the test configuration.
Note 5:	SIB1-NB is transmitted in subframe 0 in odd radio frames.




3	Conclusion
Proposal 1: Set TDD UL/DL configuration 1 and special subframe configuration 6 for NB-IoT TDD RRM test cases.
Proposal 2: SIB1-NB is scheduled in SF#0 in odd radio frames.
Proposal 3: RMC specifies with 10MHz LTE system bandwidth only. 
Proposal 4: NPDCCH/PDSCH is transmitted in subframe 4.
Proposal 5: No NPDCCH/NPDSCH is scheduled in the special subframes. 
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