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1	Introduction
[bookmark: _Hlk510787562][bookmark: _Hlk510623496]RAN4#88bis endorsed the CR for eFeMTC UE demodulation requirements [1]. However the MPDCCH repetition number is TBD. This contribution shows our simulation results for MPDCCH for both high velocity and DL 64QAM scenarios. 
2	Discussion
2.1	MPDCCH repetition level for PDSCH test

Table 1	Test Parameters for Transmit diversity performance (FRC) (from Table 8.11.1.1.3.1-1a in [1])
	Parameter
	Unit
	Test 5
	Test 6

	Downlink power allocation
	[image: ]
	dB
	-3
	-3

	
	[image: ]
	dB
	-3 (Note 1)
	-3 (Note 1)

	
	
	dB
	0
	0

	
	δ
	dB
	3
	3

	
at antenna port
	dBm/15kHz
	-98
	-98

	Coverage enhancement mode
	
	CE Mode A
	CE Mode A

	PDSCH transmission mode
	
	2
	2

	OFDM starting symbol (startSymbolBR)
	
	2
	2

	Maximum number of repetitions
(for PDSCH (pdsch-maxNumRepetitionCEmodeA/ pdsch-maxNumRepetitionCEmodeB))
	
	Not configured
	Not configured

	PDSCH repetition number
	
	1
	1

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Disabled
	Disabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	N/A
	N/A

	Frequency hopping interval
(interval-FDD)
	ms
	N/A
	N/A

	MPDCCH transmission duration
(mPDCCH-NumRepetition)
	ms
	TBD
	[1]

	MPDCCH repetition number
	
	1
	1

	Number of narrowbands for frequency hopping
(mpdcch-pdsch-HoppingNB)
	
	N/A
	N/A

	Starting subframe configuration for MPDCCH
(mpdcch_startSF_UESS)
	
	1
	1

	Narrowband for MPDCCH
(mpdcch_Narrowband)
	
	0
	0

	MPDCCH aggregation level
	
	8
	8

	CRS muting outside UE RF bandwidth (crs-IntfMitigEnabled)
	
	Disabled
	Disabled

	Activation of 64QAM for non-repeated PDSCH in CE Mode A
(ce-PDSCH-64QAM-Config)
	
	Disabled
	Enabled

	Note 1:	[image: ].
Note 2:	For each test, DC subcarrier puncturing shall be considered.
Note 3:	If not otherwise stated, the values in this table refer to parameters in TS 36.211 [4] or/and TS 36.213 [6] as appropriate.




[bookmark: _Ref527984316]Table 2	Summary of ideal simulation results [2]
[image: ]
2.1.1	MPDCCH for DL 64QAM scenario
Figure 1 shows our ideal simulation result for MPDCCH with 64QAM condition, AL8 and EPA5 2x1 without power boosting. According to PDSCH simulation result summary (Table 2), the required SNR for 70% of the maximum throughput for PDSCH 64QAM is more than 10dB. From our simulation result, it is observed that the BLER of MPDCCH with repletion level 1 is much less than 1% at SNR=10dB. Therefore we propose to confirm the MPDCCH repletion level for DL 64QAM (test 6) is set to 1.  
Proposal 1: Set MPDCCH repetition level to 1 for PDSCH DL 64QAM test. 

[image: ]
[bookmark: _Ref520721490]Figure 1	Simulation results of PDSCH with 64QAM with TBS=968bits.

2.1.2	MPDCCH for High velocity scenario
Figure 2 shows our ideal simulation result of MPDCCH for high velocity scenario, AL8 EPA200 2x1 without power boosting. According to PDSCH simulation result summary (Table 2), the required SNR for 70% of the maximum throughput for PDSCH high velocity scenario is more than 1.5dB. From our simulation result, it is observed that the BLER of MPDCCH with repletion level 1 at SNR=1.5dB is not sufficient for PDSCH test (10%), but repetition level 2 achieve less than 1%. Since RAN4 PDSCH test assumes MPDCCH power boosting of 3dB, we can set the MPDCCH repetition level to 2 for PDSCH high velocity scenario (test 5). 
Proposal 2: Set MPDCCH repetition level to 2 for PDSCH high velocity test.
[image: ]
[bookmark: _Ref520721498]Figure 2	Simulation results of PDSCH with EPA200. 

2.2	Scheduling for HD-FDD
This section discusses the MPDCCH/PDSCH transmission schedule for HD-FDD scenario. For DL 64QAM, both MPDCCH and PDSCH repetition level is 1. Therefore we can reuse the same DL scheduling as existing Rel-13 TM6 test cases as illustrated in Figure 3, and the scheduling is describes as follows:
	The downlink subframes are scheduled at the 0th and 1st subframes every 10ms. Information bit payload is available if downlink subframe is scheduled (starting from 0th subframe). The corresponding MPDCCH is scheduled 2 subframes before the corresponding PDSCH transmissions.



On the other hand, for the high velocity scenario, we are proposing to set MPDCCH repletion level to 2 and PDSCH repetition level to 1. In this case the DL scheduling is slight different from DL 64QAM case. Considering the cross-subframe scheduling and MPDCCH repletion level, our proposal is to transmit PDSCH in SF#0 and MPDCCH transmitted in SF#7 and #8, as illustrated in Figure 3. The corresponding text proposal is as follows:
	The downlink subframes are scheduled at the 0th subframes every 10ms. Information bit payload is available if downlink subframe is scheduled (starting from 0th subframe). The corresponding MPDCCH is scheduled 2 subframes before the corresponding PDSCH transmissions.


 
[image: ]
[bookmark: _Ref528332479]Figure 3	MPDCCH/PDSCH scheduling for HD-FDD. 
Proposal 3: For DL 64QAM HD-FDD scenario, MPDCCH is transmitted in SF#8 and #9, and PDSCH is transmitted in SF#0 and #1 every radio frame.
Proposal 4: For high speed HD-FDD scenario, MPDCCH is transmitted in SF#7 and #8 with repetition, and PDSCH is transmitted in SF#0 in every radio frame. 
2.3	Transmission in TDD special subframes
Another remaining issue is the transmission in special subframes. Since DwPTS transmission has already verified with the existing Rel-13 PDSCH demodulation requirement, we don’t think RAN4 consider the PDSCH reception in DwPTS for high speed scenario and DL 64QAM scenario. We therefore propose not to use DwPTS for MPDCCH/PDSCH transmission for Rel-15 eFeMTC UE demodulation requirements. 
Proposal 5: DwPTS is not used for MPDCCH/PDSCH transmission for Rel-15 eFeMTC UE demodulation requirements.
Figure 3 is our proposal for MPDCCH/PDSCH scheduling for TDD. For DL 64QAM scenario, MPDCCH and PDSCH do not need repetition according to our simulation results. Therefore the network can transmit both MPDCCH and PDSCH in every BL/CE DL subframes. 
For the high velocity scenario, on the other hand, PDSCH does not need repetition, but MPDCCH needs 2 repetitions, according to our simulation result. In this case, our proposal is to transmit MPDCCH in subframes #0 and #4, and PDSCH is transmitted in subframe #9. 
[image: ]
[bookmark: _Ref528243737]Figure 4	MPDCCH/PDSCH scheduling for TDD. 

Proposal 6: For DL 64QAM TDD scenario, MPDCCH/PDSCH are transmitted every BL/CE DL subframes.
Proposal 7: For high speed TDD scenario, MPDCCH is transmitted in SF#0 and SF#4 with repetition, and PDSCH is transmitted in SF#9 in every radio frame. 
3	Conclusion
Proposal 1: Set MPDCCH repetition level to 1 for PDSCH DL 64QAM test. 
Proposal 2: Set MPDCCH repetition level to 2 for PDSCH high velocity test.
Proposal 3: For DL 64QAM HD-FDD scenario, MPDCCH is transmitted in SF#8 and #9, and PDSCH is transmitted in SF#0 and #1 every radio frame.
Proposal 4: For high speed HD-FDD scenario, MPDCCH is transmitted in SF#7 and #8 with repetition, and PDSCH is transmitted in SF#0 in every radio frame. 
Proposal 5: DwPTS is not used for MPDCCH/PDSCH transmission for Rel-15 eFeMTC UE demodulation requirements.
[bookmark: _Ref352176984]Proposal 6: For DL 64QAM TDD scenario, MPDCCH/PDSCH are transmitted every BL/CE DL subframes.
Proposal 7: For high speed TDD scenario, MPDCCH is transmitted in SF#0 and SF#4 with repetition, and PDSCH is transmitted in SF#9 in every radio frame. 
4	References
[bookmark: _Ref509843932][bookmark: _Ref510454922][bookmark: _Ref513471043]R4-1813372, “Introduction of UE demodulation requirements for eFeMTC”, Ericsson.
[bookmark: _Ref527983882]R4-1812831, “Summary of simulation results for eFeMTC UE demodulation requirements”, Ericsson. 
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image5.emf
Simulation results without impairments

Source

Tdoc Metric STD Span Average

FDD PDSCH TM2 CEModeA NoRep, 64QAM TBS=968bits, 3PRB, EPA5 2x1 70% of max tput 0.6 1.2 10.4

TM2 CEModeA NoRep, QPSK TBS=504bits,6PRB, EPA200 2x1 70% of max tput 0.4 0.8 1.5

TDD PDSCH TM2 CEModeA NoRep, 64QAM TBS=968bits, 3PRB, EPA5 2x1 70% of max tput 0.0 0.0 9.9

TM2 CEModeA NoRep, QPSK TBS=504bits,6PRB, EPA200 2x1 70% of max tput 0.0 0.0 1.1
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Scheduling for DL 64QAM scenario (HD-FDD)
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Scheduling for DL 64QAM scenario
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