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1
Introduction
RAN4#80 agreed with the CR on PDSCH demodulation requirement for eMTC [1]
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[2]. In this contribution, we discuss the remaining issues in [3].  
2
Discussion

2.1
Scheduling patter for CE mode A without repetition
There are two options discussed for DL scheduling pattern for PDSCH CE Mode A test without repetition. 
· Option 1: 10ms periodicity, 5ms for DL, 1ms gap, 3ms for UL, 1ms for gap
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Figure 1
Illustration of the DL scheduling option 1.
· Option 2: 8ms periodicity, 1ms for MPDCCH, 1ms for gap, 1ms for PDSCH, 1ms gap, 3ms for UL, 1ms for gap
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Figure 2
Illustration of the DL scheduling option 2.
For eMTC, RAN1 have introduced the cross-subframe scheduling between MPDCCH and PDSCH. According to RAN1 specification, it considers 1ms gap between the last subframe of MPDCCH and the beginning of the corresponding PDSCH. Consider MPDCCH with DL scheduling is transmitted in subframe #0. UE will receive the corresponding PDSCH in subframe #2. Since RAN1 keeps the HARQ-ACK feedback is 4ms after the last subframe of PDSCH, UE will send HARQ-ACK in subframe #6. Then eNB schedule a new data transmission or retransmission according to the HARQ-ACK result. According to [4], RAN2 keeps the HARQ Roumd Trip Time (RTT) Timer for FDD in normal coverage mode to 8ms. This means the eNB will schedule the next transmission 4ms after it receive HARQ-ACK. In this case UE will receive the MPDDCH in subframe #0 in the next radio frame. Therefore the PDSCH transmission should be 10ms periodicity instead of 8ms. Figure 3 illustrates this scheduling.  
Observation: HARQ RTT for eMTC in FDD is 10ms. 
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Figure 3
DL scheduling for one HARQ process. 

For DL scheduling pattern for PDSCH TM6/TM2 CE Mode A test and CQI definition test, we should use 10ms periodicity scheduling. The scheduling pattern in Figure 3 is also possible, however, if we consider the UE test time, more HARQ processes are preferable. Therefore we propose to use the DL scheduling pattern as shown in Figure 1. 
Proposal 1: Use 10ms periodicity, 5ms for DL, 1ms gap, 3ms for UL, 1ms for gap for PDSCH TM6/TM2 CE Mode A test and CQI definition test. 
2.2
Scheduling pattern for PDSCH TM9 and TM2 with repetition
RAN4#80 also discussed how to reduce the test time for PDSCH demodulation requirement with repetition and there are 4 options for the DL scheduling pattern: 
· Option 1: Reduce noise power on MPDCCH subframes to reduce MPDCCH repetition number to 1. 
· Option 2: Set enough repetition number for MPDCCH to ensure 100% of decoding
· Option 3: Apply power boosting for MPDCCH to ensure 100% of decoding
· Option 4: Other options are not precluded.
Figure 4 illustrates the option 1, where Noc level is reduced to -Inf during the MPDCCH transmission, for example, so that the SNR level becomes high enough to decode MPDCCH without repetition. One concern is this change may affect to the UE noise estimation. RAN4#80 had similar discussion in NB-IoT, however the difference from NB-IoT is the gap between between the last subframe of MPDCCH/NPDCCH and the PDSCH/NPDSCH transmission; 1ms for eMTC and 4ms for NB-IoT. We think 1ms is too short to recover the noise estimation. 
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Figure 4
Illustration of the option 1

One compromise is the combination of option 2 and option 3; apply power boosting for MPDCCH and set enough repetition number of MPDDCH. Figure 5 shows the comparison of MPDCCH performance and PDSCH performance from our contributions [5]
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[6]. For PDSCH TM9 CE Mode A case, considering 30% BLER for PDSCH, it is observed that MPDCCH needs 32 repetitions if the target BLER of MPDDCH is less than 1%. For PDSCH TM2 CE Mode B case, it is observed that 64 repetitions are not sufficient considering 30% BLER for PDSCH with 64 repetitions. 
The MPDCCH repetition numbers could be half or further depending on how much power boosting of MPDCCH is possible. 

Proposal 2: Apply power boosting for MPDCCH, and set enough repetition number to ensure 100% MPDCCH decoding. It is FFS how much power boosting is applied. 
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Figure 5
Comparison of MPDCCH simulation results and PDSCH simulation results. 
5
Conclusion
Proposal 1: Use 10ms periodicity, 5ms for DL, 1ms gap, 3ms for UL, 1ms for gap for PDSCH TM6/TM2 CE Mode A test and CQI definition test. 
Proposal 2: Apply power boosting for MPDCCH, and set enough repetition number to ensure 100% MPDCCH decoding. It is FFS how much power boosting is applied. 
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