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1	Introduction
Cat-M1 PDSCH demodulation requirements for TDD [1] is tested with the RMC R.79, R.80, and R.81. This contribution discusses the issues on R.80 TDD and R.81 TDD, and propose to revise the scheduling pattern. 
2	Discussion
2.1	PDSCH TM9 TDD
PDSCH TM9 TDD test uses R.80 and scheduling related parameters are gives in Table 1. Figure 1 illustrates the possible scheduling with these parameters. According to TS36.213 9.1.5 [2], the UE-specific MPDCCH search space starts every Rmax*G [ms], where Rmax is mpdcch-NumRepetition (8) and G is mpdcch-startSF-UESS (1). The MPDCCH UE-specific search space in PDSCH TM9 test is therefore scheduled every 8ms. If we set the subframe offset to 0, the first MPDCCH search space starts from SF#0. Since MPDCCH repetition number is set to 8, the MPDCCH is transmitted on the subframes from #SF0 to SF#19 (corresponding to the 0th to 7th BL/CE DL subframes), where only DL subframes in TDD configuration are regarded as BL/CE DL subframes. After one BL/CE DL subframe gap, PDSCH transmission is transmitted on the subframes from #24 to #40 (corresponding to the 9th to 16th BL/CE DL subframes). The corresponding HARQ-ACK is transmitted on SF#47. Note we assume no repetition for UL channels because of noiseless connection from the UE Tx antenna ports to the test equipment Rx ports. 
The next MPDCCH search space can be scheduled from SF#48 because MPDCCH search space is scheduled every 8ms. Since this subframe is assigned to UL subframe, according to TS36.213, the MPDCCH transmission is postponed until the next BL/CE DL subframe, that is SF#49. The second MPDCCH and PDSCH transmissions are scheduled in BL/CE DL subframes from SF#49 to SF#65 and from SF#70 to SF#89, respectively. The corresponding HARQ-ACK is transmitted on SF#93. The next possible MPDCCH search space is SF#96, but this subframes is assigned to the TDD special subframe, and SF#97/SF#98 is assigned to the UL subframes. Therefore, the third MPDCCH transmission starts from SF#99. 
In our investigation, MPDCCH transmission can be started every 48ms considering UL or special subframes. We propose to revise the scheduling pattern in R.80 TDD as follows:
	Note 5: MPDCCH are scheduled at the 0th to 7th BL/CE DL subframes with repetition every 48ms. The allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. The associated PDSCH is scheduled at the 9th to 16th BL/CE DL subframes every 48ms (starting from the 0th subframe). If it is not the BL/CE DL subframes, MPDCCH/PDSCH transmission is postponed until the next BL/CE DL subframe. Note the DL subframes in the TDD uplink-downlink configuration are considered as the BL/CE DL subframes.




[bookmark: _Ref488911209]Table 1	TDD PDSCH TM9 scheduling parameters.
	Parameters
	Values

	Uplink downlink configuration
	1 (DSUUDDSUUD)

	Special subframe configuration
	4

	Maximum number of PDSCH repetitions
	8

	MPDCCH transmission duration
(mpdcch-NumRepetition)
	8

	Starting subframe configuration for MPDCCH
(mpdcch-startSF-UESS)
	1
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[bookmark: _Ref488913307]Figure 1	Possible PDSCH TM9 TDD scheduling pattern in R.80 TDD.

2.2	PDSCH TM2 TDD with repetitions
PDSCH TM2 TDD with repetition test uses R.81 and scheduling related parameters are gives in Table 2. Figure 2 illustrates the possible scheduling with these parameters. From Table 2, the MPDCCH UE-specific search space in PDSCH TM2 test is scheduled every 64ms. If we set the offset to 0, the first MPDCCH search space starts from SF#0. Since MPDCCH repetition number is set to 64, the MPDCCH is transmitted on the subframes from #SF0 to SF#159 (corresponding to the 0th to 63rd BL/CE DL subframes). After one BL/CE DL subframe gap, PDSCH transmission is transmitted on the subframes from #164 to #320 (corresponding to the 65th to 128th BL/CE DL subframes). The corresponding HARQ-ACK is transmitted on SF#327. 
The next MPDCCH after SF#327 is SF#384 because the MPDDCH search space is scheduled every 64ms. The second MPDCCH and PDSCH transmissions are scheduled in the subframes from SF#384 to SF#541 and from SF#545 to SF#704, respectively. The corresponding HARQ-ACK is transmitted on SF#708. The next possible MPDCCH search space is SF#768, but this subframes is assigned to UL subframe, and SF#769 is also assigned to UL subframes. Therefore, the third MPDCCH transmission starts from SF#769. 
In our investigation, MPDCCH can be started every 384ms considering UL or special subframes. We propose to revise the scheduling pattern in R.81 TDD as follows:
	Note 5: MPDCCH are scheduled at the 0th to 63rd BL/CE DL subframes with repetition every 384ms. The allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. The associated PDSCH is scheduled at the 65th to 128th BL/CE DL subframes with repetition every 384ms (starting from the 0th subframe). If it is not the BL/CE DL subframes, MPDCCH/PDSCH transmission is postponed until the next BL/CE DL subframe. Note the DL subframes in the TDD uplink-downlink configuration are considered as the BL/CE DL subframes.



[bookmark: _Ref488916261]Table 2	TDD PDSCH TM2 Test 1 scheduling parameters.
	Parameters
	Values

	Uplink downlink configuration
	1 (DSUUDDSUUD)

	Special subframe configuration
	4

	Maximum number of PDSCH repetitions
	64

	MPDCCH transmission duration
(mpdcch-NumRepetition)
	64

	Starting subframe configuration for MPDCCH
(mpdcch-startSF-UESS)
	1
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[bookmark: _Ref488916279]Figure 2	Possible PDSCH TM2 TDD test 1 scheduling pattern in R.81 TDD.
[bookmark: _Ref352176984]3	Conclusion
Proposal 1: For R.80 TDD, note 5 is revised as follows:
[bookmark: _GoBack]MPDCCH are scheduled at the 0th to 7th BL/CE DL subframes with repetition every 48ms. The allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. The associated PDSCH is scheduled at the 9th to 16th BL/CE DL subframes every 48ms (starting from the 0th subframe). If it is not the BL/CE DL subframes, MPDCCH/PDSCH transmission is postponed until the next BL/CE DL subframe. Note the DL subframes in the TDD uplink-downlink configuration are considered as the BL/CE DL subframes.
Proposal 2: For R.81 TDD, note 5 is revised as follows: 
MPDCCH are scheduled at the 0th to 63rd BL/CE DL subframes with repetition every 384ms. The allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. The associated PDSCH is scheduled at the 65th to 128th BL/CE DL subframes with repetition every 384ms (starting from the 0th subframe). If it is not the BL/CE DL subframes, MPDCCH/PDSCH transmission is postponed until the next BL/CE DL subframe. Note the DL subframes in the TDD uplink-downlink configuration are considered as the BL/CE DL subframes.
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Appendix

Table A.3.4.3.1-2: Fixed Reference Channel for DRS
	Parameter
	Unit
	Value

	Reference channel
	
	R.80 TDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks (Note 4)
	
	6

	Uplink-Downlink Configuration (Note 3)
	
	1

	Allocated subframes per Radio Frame (D+S)
	
	4+2

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Information Bit Payload
	
	

	  For Sub-Frames 4,9
	Bits
	504

	  For Sub-Frames 1,6
	
	N/A

	  For Sub-Frames 0,5
	Bits
	504

	Number of Code Blocks per Sub-Frame
	
	

	  For Sub-Frames 4,9
	Code blocks
	1

	  For Sub-Frames 1,6
	Code blocks
	N/A

	  For Sub-Frames 0,5
	Code blocks
	1

	Binary Channel Bits Per Sub-Frame
	
	

	  For Sub-Frames 4,9
	Bits
	1440

	  For Sub-Frames 1,6
	
	N/A

	  For Sub-Frames 0,5
	Bits
	1440

	Max. Throughput averaged over 55 sub-frames
	kbps
	9.163

	UE DL Category
	
	M1, ≥ 0

	Note 1:	 2 symbols allocated to PDCCH.
Note 2:	Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:	as per Table 4.2-2 in TS 36.211 [4].
Note 4:	Allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. 
Note 5: 	MPDCCH are scheduled at the 0th to 19th DL subframes with repetition every 55ms. The allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. The associated PDSCH is scheduled at the 24th to 40th DL subframes every 55ms. (starting from the 0th subframe)



Table A.3.4.2.1-7: Fixed Reference Channel two antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.81 TDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks (Note 4)
	
	6

	Uplink-Downlink Configuration (Note 3)
	
	1

	Allocated subframes per Radio Frame (D+S)
	
	4+2

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/10

	Information Bit Payload
	
	

	  For Sub-Frames 0,4,5,9
	Bits
	152

	  For Sub-Frames 1,6
	Bits
	N/A

	Number of Code Blocks
	
	

	  For Sub-Frames 0,4,5,9 
	Code blocks
	1

	  For Sub-Frames 1,6
	Clode blocls
	N/A

	Binary Channel Bits
	
	

	  For Sub-Frames 0,4,5,9 
	Bits
	1584

	  For Sub-Frames 1,6
	
	N/A

	Max. Throughput averaged over 335 sub-frames
	kbps
	0.453

	UE DL Category
	
	M1, ≥ 0

	Note 1:	2 symbols allocated to PDCCH.
Note 2:	Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:	As per Table 4.2-2 in TS 36.211 [4].
Note 4:	Allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. 
Note 5:	MPDCCH are scheduled at the 0th to 159th DL subframes with repetition every 335ms. The allocated PRB positions are {0, 1, 2, 3, 4, 5} within the assigned narrowband. The asspciated PDSCH is scheduled at the 164th to 320th DL subframes with repetition every 335ms. (starting from the 0th subframe)



===== TS36.213 [2] 9.1.5 =====








For MPDCCH UE-specific search space, Type0-MPDCCH common search space, and Type2-MPDCCH common search space locations of starting subframe  are given by where is the th consecutive BL/CE DL subframe from subframe , and , and , and , where



-	subframe  is a subframe satisfying the condition , where 

-	For MPDCCH UE-specific search space, and Type0-MPDCCH common search space, is given by the higher layer parameter mPDCCH-startSF-UESS, 

-	For Type2-MPDCCH common search space, is given by the higher layer parameter mPDCCH-startSF-CSS-RA-r13

-	is given by higher layer parameter mPDCCH-NumRepetition for MPDCCH UE-specific search space and Type0-MPDCCH common search space, and  mPDCCH-NumRepetition-RA for Type2-MPDCCH common search space, and 




-	, , , are given in Table 9.1.5-3. 



A BL/CE UE is not expected to be configured with values of and that result in non-integer values of .
===== ===== =====
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