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1
Introduction
RAN4#78bis agreed with the CR for Cat-M1 UE PDSCH TM6 demodulation requirement [1]. Table 1 is the parameters for PDSCH TM6 FDD and Table 2 is the corresponding requirements. Note that the reference channel R.77 FDD uses TBS=744bits with 16QAM and allocates 3PRB for PDSCH. In this contribution we show our simulation results with/without impairments. 
Table 1
Parameters for PDSCH TM6 (FDD)
	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	-3
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	dB
	-3 (Note 1)

	
	(
	dB
	0

	[image: image3.wmf]oc

N

at antenna port
	dBm/15kHz
	-98

	Precoding granularity
	PRB
	6

	PMI delay (Note 2)
	ms
	8

	Reporting interval
	ms
	8

	Reporting mode
	
	PUCCH 1-1

	CodeBookSubsetRestriction bitmap
	
	001111

	PDSCH transmission mode
	
	6

	Coverage enhancement mode
	
	CE Mode A

	OFDM starting symbol (startSymbolLC)
	
	2

	Maximum number of repetitions
	
	[1]

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	OFF

	MPDCCH transmission duration

(mpdcch-NumRepetition)
	ms
	[1]

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	[1]

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	1


Table 2
Requirements for Cat-M1 UE PDSCH TM6

	Test number
	Band-width and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	10MHz

16QAM ½
	R.77 FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70
	TBD


2
DL scheduling pattern
In RAN4#78bis, we agreed to set the subframes used for DL/UL switch and UL transmission to ‘invalid subframes’. With this setting, PDSCH is transmitted 2 ‘valid’ subframes after the MPDCCH. Figure 1 illustrates an example of MPDCCH/PDSCH scheduling with invalid subframe setting. In this example we assume the scheduling of 8ms periodicity where the first 3 subframes are used to transmit MPDCCH/PDSCH and the rest is used to the DL/UL switching and HARQ-ACK transmission. 
If we set subframes #3-#7 to invalid, UE can receive PDSCH at SF#8 and SF#9 which is scheduled on MPDCCH transmitted on SF#1 and SF#2, respectively. Without the invalid subframe setting, it is impossible to receive PDSCH on SF#8/#9. This means UE receive PDSCH only once every 8ms, although UE can receive PDSCH on 3 subframes with the invalid subframe setting. 
We need to specify RRC parameter fdd-DownlinkOrTddSubframeBitmapLC-r13 as follows in order to set the 3rd-7th, 11th-15th, 19th-23rd, 27th-31st, 35th-39th subframes to invalid subframes. Effectively the scheduling patter is equivalent with Cat-0 UE PDSCH demodulation requirement.

Proposal 1: Cat-M1 PDSCH TM6 demodulation requirement sets invalid subframe as follows: fdd-DownlinkOrTddSubframeBitmapLC-r13=’11100000 11100000 11100000 11100000 11100000’.
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Figure 1
DL scheduling assumption for CQI definition test.

3
Simulation results
Figure 2 shows the simulation result for PDSCH TM6 with FDD and TDD. These figures show the ideal condition and 50Hz frequency error condition. 
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Figure 2
Simulation result of PDSCH TM6.
Table 3 summarizes the required SNR [dB] to achieve 30% BLER. Note the impairment results are derived based on our practical RF model and quantization error on the baseband processing. 
Table 3
Required SNR to achieve 30% of BLER for PDSCH TM6.
	
	Ideal
	With impairments

	FDD
	4.53
	6.03

	TDD
	4.93
	6.43


Proposal 2: RAN4 should use our simulation results to specify the PDSCH TM6 demodulation requirements.

4
Conclusion
Proposal 1: Cat-M1 PDSCH TM6 demodulation requirement sets invalid subframe as follows: fdd-DownlinkOrTddSubframeBitmapLC-r13=’11100000 11100000 11100000 11100000 11100000’.
Proposal 2: RAN4 should use our simulation results to specify the PDSCH TM6 demodulation requirements.
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