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1	Introduction
RAN4#106 agreed with the way forward on NB-IoT/eMTC UE demodulation requirements for NTN [1]. This contribution discusses the remaining open issues based on our updated simulation results. 
2	Discussion
2.1	Cat-M1 for NTN
2.1.1	Simulation results
Table 1 shows the common parameters for PDSCH demodulation requirements for NTN, and Table 2 shows the test parameters for each test case and simulation results. Table 3 shows the FRCs agreed in [1].
[bookmark: _Ref122619179]Table 1	Common parameters for PDSCH demodulation requirements.
	Parameters
	Value

	CBW
	FDD 1.4MHz

	Transmission mode
	TM1

	Antenna configuration
	1x1

	K_offset
	8ms



[bookmark: _Ref122619180]Table 2	Test parameters for PDSCH demodulation requirements.
	Test number
	MCS
	PDSCH repetition
	Propagation condition
	SNR (dB) to achieve 70% of maximum throughput

	1
	16QAM 1/2
	1
	NTN-TDLC5-30
	7.2

	2
	QPSK 1/3
	8
	NTN-TDLA100-200
	-7.4

	3
	QPSK 1/10
	64
	NTN-TDLA100-10
	-17.7



[bookmark: _Ref130475068]Table 3	FRCs used for Cat-M1 PDSCH simulation.
	MCS
	Number of RBs
	Channel bits (bits)
	TBS (bits)

	16QAM 1/2
	3
	1656 (cf. R.79 FDD: 1584)
	744

	QPSK 1/3
	6
	1656 (cf. R.80 FDD: 1440)
	504

	QPSK 1/10
	6
	1656 (cf. R.81 FDD: 1584)
	152

	Note:	CFI=2, 1 CRS port, no DRMS


 
2.1.2	DL Scheduling for Cat-M1 PDSCH demodulation requirements
RAN4#106 discussed the detailed DL scheduling pattern for Cat-M1 UE demodulation requirements for NTN [1].
	Issue 3-4: DL scheduling for Cat-M1 PDSCH demodulation requirements
· Dropping/puncturing MPDCCH/PDSCH when MPDCCH/PDSCH subframe collides with PSS/SSS/PBCH/SI subframe



2.1.2.	Assumption of common control channels/signals
According to RAN1 specification, PSS/SSS is transmitted in SF#0 and SF#5 every radio frame, and PBCH is transmitted in SF#0 every radio frame. Since we assume eNB is operated in the dedicated spectrum for eMTC NTN, eNB does not need to schedule SIB1 in SF#5 every radio frame, but instead eNB needs to schedule SIB1-BR. According to TS36.211 Table 6.4.1-1, SIB1-BR is scheduled in SF#4 every other radio frame in the case the system bandwidth is less than 5MHz. RAN4#106 also discussed other essential system information blocks such as SIB2, SIB3, and probably SIB31. However the schedule of these SIBs are up to eNB implementation and will be scheduled less frequent compared with MIB/SIB1-BR, e.g., every 160ms or more.
Table 4	Summary of common control channels/signals and their scheduling
	Common control channels/signals
	Scheduling

	PSS/SSS
	SF#0 and SF#5 every 10ms

	MIB (PBCH)
	SF#0 every 10ms

	SIB1-BR
	SF#4 every 20ms
Even SFN if mod(cell ID, 2) = 0
Odd SFN if mod(cell ID, 2) = 1

	SIB2, SIB3, SIB31, …
	Up to network implementation, e.g., 160ms. 



2.1.2.2	DL/UL scheduling for NTN Cat-M1 Test 1
Figure 1 illustrates our DL/UL scheduling proposal for Test 1, considering the agreements in [1]. The difference between our proposal and [1] is our proposal schedules MPDCCH in SF#6 and SF#7, and corresponding PDSCH in SF#8 and SF#9 every 10 subframes. On the other hand, [1] schedules MPDCCH in SF#1 and corresponding PDSCH in SF#3 every 10 subframes. The motivation of our proposal is 1) to schedule two PDSCHs in 10ms and 2) to avoid the conflicts with SIB1-BR in SF#4. This scheduling makes the test time short. 
[image: ]
[bookmark: _Ref117858765]Figure 1	MPDCCH/PDSCH scheduling for Cat-M1 PDSCH demodulation test 1 (no repetitions).
[bookmark: _Ref131714616]Proposal 1: For Cat-M1 PDSCH test 1, add the following note in FRC: 
· The downlink subframes are scheduled at the 8th and 9th subframes every 10ms. Information bit payload is available if downlink subframe is scheduled (starting from 0th subframe). 
2.1.2.2	DL/UL scheduling for NTN Cat-M1 Test 2
Figure 2 illustrates our DL/UL scheduling proposal for Test 2, which is basically same as the agreements in [1].
[image: ]
[bookmark: _Ref117860368]Figure 2	MPDCCH/PDSCH scheduling for Cat-M1 PDSCH demodulation test 2 (8 repetitions).

Proposal 2: For Cat-M1 PDSCH test 2, add the following note in FRC:
· PDSCH subframes are scheduled at the 10th to 17th subframes every period=32 ms. Information bit payload is available at the 10th to 17th subframes with repetition. (Starting from the 0th subframe)
2.1.2.3	DL/UL scheduling for NTN Cat-M1 Test 3
Figure 3 illustrates our DL/UL scheduling proposal for Test 3, which is also the same as the agreements in [1], but MPDCCH transmission start from SF#1, although [1] starts MPDCCH transmission from SF#31. The reason we propose to transmit MPDCCH from SF#1 is that our proposal does not exactly assume other SIBs such as SIB2, SIB3, and SIB31. We understand it is necessary to schedule SIB2/SIB3/SIB31 during the test, however we think it is up to RAN5 how to schedule these SIBs, i.e., what SIBs are scheduled how often, as same as other RAN4 UE demodulation requirements. Therefore we don’t think RAN4 FRC need to consider other SIBs explicitly. 
[image: ]
[bookmark: _Ref117862250]Figure 3	MPDCCH/PDSCH scheduling for Cat-M1 PDSCH demodulation (64 repetitions).

Proposal 3: For Cat-M1 PDSCH test 3, add the following note in FRC:
· PDSCH subframes are scheduled at the 66th to 129th subframes every period=160 ms. Information bit payload is available at the 66th to 129th subframes with repetition. (Starting from the 0th subframe)

2.2	Cat-NB1/NB2 for NTN
2.2.1	Simulation parameters
Table 5 shows the common parameters for NPDSCH demodulation requirements and Table 6 shows the test parameters for each test case. Table 7 shows the FRCs agreed in [1]. 
[bookmark: _Ref122622012]Table 5	Common parameters for NPDSCH demodulation requirements.
	Parameters
	Value

	CBW
	FDD 200kHz

	Operation mode
	Stand-alone

	Antenna configuration
	1x1

	K_offset
	8ms



[bookmark: _Ref122622017]Table 6	Test parameters for NPDSCH demodulation requirements
	Test number
	MCS
	PDSCH repetition
	Propagation condition
	Carrier type
	SNR (dB) to achieve 70% of maximum throughput

	1
	QPSK 1/2
	32
	NTN-TDLC5-200
	Anchor
	-4.1

	2
	QPSK 1/3
	128
	NTN-TDLA100-10
	Non-anchor
	-12.7



[bookmark: _Ref122622019]Table 7	FRCs used for Cat-NB1/NB2 NPDSCH simulation. 
	MCS
	ITBS / ISF
	Channel bits (bits) per SF
	TBS (bits)

	QPSK 1/2 (R.NB.6 FDD)
	9 / 3
	320
	616

	QPSK 1/3 (R.NB.6-1 FDD)
	6 / 3
	320
	392


 
4	Summary
Proposal 1: For Cat-M1 PDSCH test 1, add the following note in FRC: 
· The downlink subframes are scheduled at the 8th and 9th subframes every 10ms. Information bit payload is available if downlink subframe is scheduled (starting from 0th subframe). 
Proposal 2: For Cat-M1 PDSCH test 2, add the following note in FRC:
· PDSCH subframes are scheduled at the 10th to 17th subframes every period=32 ms. Information bit payload is available at the 10th to 17th subframes with repetition. (Starting from the 0th subframe)
Proposal 3: For Cat-M1 PDSCH test 3, add the following note in FRC:
· PDSCH subframes are scheduled at the 66th to 129th subframes every period=160 ms. Information bit payload is available at the 66th to 129th subframes with repetition. (Starting from the 0th subframe)
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