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1
Introduction
UE category M1 supports both half-duplex and full-duplex for FDD operation as well as UE category 0. We discuss the downlink scheduling pattern commonly used for full-duplex and half-duplex.  
2
Discussion
2.1
Common test case
Rel-12 MTC UE demodulation and CSI reporting requirements uses the common parameter setting for both full-duplex FDD and half-duplex FDD. We think it is natural to apply the same approach to Rel-13 eMTC also, in order to reduce the number of test cases.  
Proposal 1: UE category M1 demodulation/CSI requirements use the common parameter setting for half-duplex FDD and full-duplex FDD.

2.2
DL scheduling for UE category M1
In Rel-12 MTC demodulation/CSI reporting requirement, RAN4 has introduced the DL scheduling of 8ms periodicity consisting of 3ms of downlink transmission, 1ms of gap, 3ms of uplink transmission, and 1ms of gap. However the difference of Rel-13 eMTC from Rel-12 MTC is the repetition support and cross-subframe PDSCH scheduling. The transmission repetition means eNB transmit the same information over the signalled subframes, e.g., 8. The repetition is supported for M-PDCCH and PDSCH. Moreover, due to the cross-subframe scheduling, the DCI transmitted on M-PDCCH at subframe #n indicates the information of PDSCH at subframe n+2 or later. If M-PDCCH supports repetition, PDSCH start n+2 or more subframes after the last subframe of M-PDCCH repetition. 
Figure 1 is an example of the downlink scheduling for UE category M1 with half-duplex FDD. In this example, we assume the M-PDCCH repetition level (RM) is 4 and the PDSCH repetition level (RP) is 8. Therefore UE needs to receive downlink signals during (RM+ RP+1) subframes at least. Since UE should send HARQ-ACK 4 subframes after the last subframe of PDSCH. UE need to transmit HARQ-ACK on PUCCH 4 subframes after. We should also assume the 1ms of RF switching gap between downlink and uplink. Therefore the total number of subframes used for the half-duplex downlink data transmission becomes (RM+ RP+1)+3+2 = (RM+ RP+6) subframes. 
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Figure 1
Example of DL scheduling for eMTC half-duplex FDD.
In the real operation, it is expected to apply a similar repetition level to the uplink channels also. However RAN5 conformance test specification [1] assumes the connection from the Tx antenna port to the test equipment does not contain any noise source. Therefore we think one subframe transmission is sufficient to transmit HARQ-ACK transmission regardless of the DL channel repetition levels.
One of the reasons RAN4 specification use 8ms periodicity is because of synchronous HARQ on UL. However Rel-13 eMTC uses asynchronous HARQ. Therefore there is no limitation of uplink data scheduling. 

One more thing to be considered is the M-PDCCH starting subframe. For UE category 0 test, PDCCH is transmitted every subframe. However M-PDCCH is transmitted only from the starting subframe. RAN1 has recommended using 3 bits for signalling of M-PDCCH starting subframe, but it has not decided the actual configuration, i.e., from which subframe and how often M-PDCCH is transmitted. Therefore we should wait for RAN1 decision for the detailed M-DPCCH starting subframe, but we could agree with at least the single DL+UL scheduling pattern used for demodulation/CSI reporting requirements. 
Proposal 2: UE category M1 FDD FRC table should contain the M-PDCCH transmission with RM repetition, 1 subframe of preparation period, PDSCH transmission with RP repetition, 2 subframes of DL->UL/UL->DL switching period, and 3 subframes of UL transmission. One cycle corresponds to (RM +RP+6) subframes.
3
Conclusion
Proposal 1: UE category M1 demodulation/CSI requirements use the common parameter setting for half-duplex FDD and full-duplex FDD.

Proposal 2: UE category M1 FDD FRC table should contain the M-PDCCH transmission with RM repetition, 1 subframe of preparation period, PDSCH transmission with RP repetition, 2 subframes of DL->UL/UL->DL switching period, and 3 subframes of UL transmission. One cycle corresponds to (RM +RP+6) subframes.
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