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1	Introduction
RAN4#102-e agreed with the way forward on performance requirements of Rel-17 LTE-MTC, and the remaining open issue is how to define performance requirements to verify UE supporting 14 HARQ processes. 
	Whether to define performance requirements to verify UE supporting 14 HARQ processes
· Specify the PDSCH demodulation requirements for support of 14 HARQ processes, but more analysis is needed to decide to introduce new dedicated PDSCH demodulation requirements or reuse the existing requirements for support of 10 HARQ processes.



This contribution discusses our view how to specify the UE demodulation requirements for 14 HARQ processes. 
2	Discussion
2.1	Introduction of 14 HARQ processes for Cat-M1 CE Mode A HD-FDD UE
This feature increases the number of the maximum HARQ processes from 10 to 14 for Cat-M1 UE with CE Mode A in HD-FDD operation to utilize the unscheduled subframes. Increasing the number of HARQ processes can increase the peak data rate from 588 kbps to 706 kbps in HD-FDD operation. For this purpose, RAN1 has enhanced the PDSCH scheduling delay and HARQ-ACK delay [2]. 
Figure 1 illustrates the possible PDSCH scheduling for HD-FDD UE capable of 14 HARQ processes. Basically this scheduling is same as Option 1 in [1]. This scheduling pattern consists of 17 subframes; 12 DL subframes to transmit MPDCC/PDSCH, 1 DL-to-UL switching gap, 3 UL subframes to transmit HARQ-ACK, and 1 UL-to-DL switching gap. According to TS36.212 Table 5.3.3.1.12-3, PDSCH scheduling delays are set to 2 for DCI in subframes #0 to #9 and set to 7 for DCI in subframes #10 and #11. According to TS36.212 Table 5.3.3.1.12-1, HARQ-ACK delays are set so that PDSCH in subframes #0 to #3 are transmitted in subframe #13, PDSCH in subframes #4 to #7 are transmitted in subframe #14, and PDSCH in subframes #8 to #11 are transmitted in subframe #15 with HARQ-ACK bundling. 
[image: ]
[bookmark: _Ref100667133]Figure 1	PDSCH scheduling for HD-FDD UE capable of 14 HARQ processes. 
Proposal 1: Consider the following scheduling for PDSCH demodulation requirements to verify UE supporting 14 HARQ processes: 
· Scheduling period is 17ms. 
· In every period, 0th to 11th subframes are used for MPDCCH/PDSCH transmission, subframes from 13th to 15th are used for PUCCH transmission to transmit HARQ-ACKs, and 12th and 16th subframes are used for the UL-DL switching gaps.
· For the PDSCH scheduling delay, 2 is defined for MPDCCH transmitted in subframes from 0th to 9th and 7 is defined for MPDCCH transmitted in subframe 10th and 11th 
· As for the HARQ delay, ACK/NACKs related to PDSCHs in subframe from 0th to 3rd are transmitted in 13th subframe, ACK/NACKs related to PDSCHs in subframe from 4th to 7th are transmitted in 14th subframe and ACK/NACKs related to PDSCHs in subframe from 8h to 11th are transmitted in 15th subframe.
As discussed in RAN4#102-e, we don’t think the increased number of HARQ processes does not affect to the PDSCH demodulation performance. To reduce the efforts on the alignment of the simulation results, we support to reuse the existing test case as proposed in Option 1 in [1].
Proposal 2: RAN4 define PDSCH CE Mode A demodulation requirements with 14 HARQ processes by reusing TS 36.101 8.11.1.1.3.1 Test 2 as follows. RAN4 consider to create a new sub clause (e.g., TS 36.101 8.11.1.1.3.3) to define the requirement.  
	Bandwidth and MCS
	TBS
	OCNG pattern
	Propagation condition
	Antenna configuration
	Test metric
	SNR (dB)
	UE Category

	10MHz
16QAM 1/2
	744 bits (3RB)
	OP.2 FDD
	EPA5
	2x1 Low
	70% of the maximum throughput
	9.4
	M1



3	Summary
Proposal 1: Consider the following scheduling for PDSCH demodulation requirements to verify UE supporting 14 HARQ processes: 
· Scheduling period is 17ms. 
· In every period, 0th to 11th subframes are used for MPDCCH/PDSCH transmission, subframes from 13th to 15th are used for PUCCH transmission to transmit HARQ-ACKs, and 12th and 16th subframes are used for the UL-DL switching gaps.
· For the PDSCH scheduling delay, 2 is defined for MPDCCH transmitted in subframes from 0th to 9th and 7 is defined for MPDCCH transmitted in subframe 10th and 11th 
· As for the HARQ delay, ACK/NACKs related to PDSCHs in subframe from 0th to 3rd are transmitted in 13th subframe, ACK/NACKs related to PDSCHs in subframe from 4th to 7th are transmitted in 14th subframe and ACK/NACKs related to PDSCHs in subframe from 8h to 11th are transmitted in 15th subframe.
Proposal 2: RAN4 define PDSCH CE Mode A demodulation requirements with 14 HARQ processes by reusing TS 36.101 8.11.1.1.3.1 Test 2 as follows. RAN4 consider to create a new sub clause (e.g., TS 36.101 8.11.1.1.3.3) to define the requirement.  
	Bandwidth and MCS
	TBS
	OCNG pattern
	Propagation condition
	Antenna configuration
	Test metric
	SNR (dB)
	UE Category

	10MHz
16QAM 1/2
	744 bits (3RB)
	OP.2 FDD
	EPA5
	2x1 Low
	70% of the maximum throughput
	9.4
	M1
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Subframe # 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

MPDCCH HARQ # 0 1 2 3 4 5 6 7 8 9 10 11G G 12 13 0 1 2 3 4 5 6 7 8 9G G

PDSCH HARQ # 12 13 0 1 2 3 4 5 6 7 8 9G G 10 11 12 13 0 1 2 3 4 5 6 7G G

PUCCH HARQ # G G G G


