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1 Introduction
In RAN4 #71 meeting, the following agreements were concluded for HD-FDD MTC UE performance tests [1]:
· Schedule the same subframes for downlink transmission during the test for MTC HD-FDD and FDD demodulation performance requirements

· The purpose is to apply the same demodulation performance requirements for both FDD and Half duplex FDD MTC UE and reduce the test case number;

· Investigate scheduling pattern with 8ms periodicity to protect the uplink HARQ time line
· For the half duplex FDD MTC UE, there may be an issue associated with the need for the UE to receive MIB or SIB-1 during a potential uplink allocation

· More study would be needed for the test setup in RAN4 in the future meetings.

· For the half duplex FDD MTC UE, the other issue is the CSI feedback periodicity

· With 8ms periodicity of scheduling pattern, 2ms, 5ms, 10ms, 20ms periodicity for periodic CSI reporting can not be used
In this contribution, we propose three scheduling patterns for HD-FDD MTC UEs considering the detection of MIB/SIB1 and CSI feedback. 
2 The scheduling patterns for test stage

For the simplicity, we use x1:1:x2 :1 represents the DL and UL subframe division within 8ms cycles. Wherein, x1 denotes the number of DL subframe, x2 denotes the number of UL subframes and “1” denotes the number of guard subframe. The sum of (a+b+2) is equal to 8.

Scheduling pattern 1:  Two-stage scheduling pattern

As proposed in our previous contribution [2], two-stage scheduling patterns could be used for HD-FDD MTC UE performance tests. For two-stage scheduling pattern, an MTC UE should monitor subframes 0 and 5 for PSS/SSS and MIB/SIB1 at initial stage, and the UE can make consistent test for HD-FDD and FDD on the DL subframes specified by a pattern 3:1:3:1. An example of pattern 3:1:3:1 is illustrated in Figure 1.
For two-stage scheduling patterns, the detection of PSS/SSS, MIB and SIB1 for HD-FDD MTC UE would be the same as that of legacy UEs. 
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Figure 1: Illustration of pattern 3:1:3:1
Scheduling pattern 2:  pattern 3:1:3:1 

For pattern 3:1:3:1, maximum 3 DL HARQ processes and maximum 3 UL HARQ processes can be maintained for a HD-FDD MTC UE. Currently, the PBCH is transmitted on #0 subframe on each radio frame, and SIB1 is transmitted on #5 subframe on even radio frame. As shown in Figure 1, if pattern 3:1:3:1 is used for HD-FDD MTC UE performance tests, the occasions of PBCH and SIB1 detection would be reduced half. Considering MTC UEs are delay tolerant, prolonging the detection time of PBCH or SIB1 could be acceptable. Therefore, if prolonging the detection time of PBCH or SIB1 can be acceptable for HD-FDD MTC UEs, it is favourable to apply pattern 3:1:3:1 for HD-FDD MTC UE performance tests.
Scheduling pattern 3:  pattern 5:1:1:1 

As no ACK/NACK feedback for MIB and SIB1 detection, it can increase DL subframe number to provide more occasions for SIB1 or MIB detection. As shown in Figure 2, if the subframes are determined by pattern 5:1:1:1, the occasions of SIB1 detection for HD-FDD MTC UEs are the same as that of legacy UEs. However, only one DL HARQ process and one UL HARQ process can be used for a HD-FDD MTC UE.
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Figure 2: Illustration of pattern 5:1:1:1
Regardless of which scheduling pattern would be adopted, since scheduling pattern with 8ms periodicity to protect the uplink HARQ time line was agreed, the CSI feedback periodicity should be the multiple of 8. Considering the characteristics for MTC UE are delay tolerant and low mobility, larger CSI feedback periodicity could be acceptable. For example, 40 ms CSI feedback periodicity would be suitable for HD-FDD MTC UEs.

Table 1: Comparison of three scheduling patterns (SP)

	
	SP 1
	SP 2
	SP3

	MIB detection
	All occasions
	Half occasions
	Half occasions

	SIB1 detection
	All occasions
	Half occasions
	All occasions

	Max HARQ number
	3 for DL

3 for DL
	3 for DL

3 for DL
	1 for DL

1 for DL

	CSI feedback periodicity
	At least 40ms


Table 1 above compares three scheduling patterns from aspects of HARQ process number, MIB/SIB1 detection and CSI feedback. Based on the comparison, we propose:
Proposal 1: If the requirement for PBCH and SIB1 cannot be relaxed for HD-FDD UEs, two-stage scheduling pattern could be adopted for HD-FDD UE performance test. Otherwise, pattern 3:1:3:1 could be used for HD-FDD UE performance test.
Proposal 2: The minimum CSI feedback periodicity of HD-FDD UEs could be 40ms.
3 Conclusion

In this contribution, we propose three scheduling patterns for HD-FDD MTC UEs considering the detection of MIB/SIB1 and CSI feedback, and the following proposals are given:
Proposal 1: If the requirement for PBCH and SIB1 cannot be relaxed for HD-FDD UEs, two-stage scheduling pattern could be adopted for HD-FDD UE performance test. Otherwise, pattern 3:1:3:1 could be used for HD-FDD UE performance test.
Proposal 2: The minimum CSI feedback periodicity of HD-FDD UEs could be 40ms.
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