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1
Introduction
One of the low complexity UE features is to consider half-duplex FDD [1], which RAN4 has not considered any requirements from Rel-8 although it has already been defined in TS36.211 and in TS36.331.
RAN4 has discussed the demodulation test for half-duplex FDD scenario [2][3]. RAN4#70 has also agreed on an Rx-to-Tx and Tx-to-Rx switching time of up to 1 ms if single oscillator is used (including 667us round trip time for a 100 km cell) [4]. 

Considering the discussion so far we discuss the subframe scheduling used for half-duplex UE demodulation requirement. 
2
Discussion
The proposal in [2] is to consider two-stage DL transmission patterns: one scheduling for RRM measurement where UE assume PSS/SSS/PBCH data reception at subframes #0 and #5, and another scheduling for UE demodulation test and CSI performance test. In demodulation stage, UE assumes 8ms periodicity of UL and DL switching with up to 3 HARQ processes. This setting would be feasible for actual network; however when we look at TS36.101, FRC tables designed based on 1 frame (10ms) periodicity, and our preference is to keep this way to reduce the total work cost.
If we consider the following restrictions there is one possible UL/DL transmission patterns shown in Figure 1 for 10ms periodicity:
· UE receive PSS/SSS/PBCH/SIB-1 in subframes #0 and #5

· 1ms of DL to UL and UL to DL switching period

· HARQ-ACK to be reported 4 subframes after PDSCH reception
· UE should read paging message in order to know SIB update even in RRC_CONNECTED state, and it is usually transmitted in subframe #9. 
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Figure 1
10ms periodicity subframe scheduling for HD-FDD.

Example of the FRC tables considering subframe scheduling in Figure 1 is shown in Table 1, where we assume QPSK 1/3 coding rate and single antenna port. 
Table 1 Example of Fixed Reference Channel (HD-FDD) for CRS-based unicast PDSCH. 
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4

	Allocated resource blocks
	
	6

	Subcarriers per resource block (Note 4)
	
	12

	Allocated subframes per Radio Frame
	
	2

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Information Bit Payload (Note 4)
	
	

	  For Sub-Frames 1,2,3,4,6,7
	Bits
	N/A

	  For Sub-Frames 8,9
	
	408

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	N/A

	Transport block CRC
	Bits
	24

	Number of Code Blocks
(Notes 3 and 4)
	
	

	  For Sub-Frames 1,2,3,4,6,7
	Bits
	N/A

	  For Sub-Frame 8,9
	
	1

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	N/A

	Binary Channel Bits (Note 4)
	
	

	  For Sub-Frames 1,2,3,4, 6,7
	Bits
	N/A

	  For Sub-Frames 8,9
	
	1368

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	N/A

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	0.0816

	UE Category
	
	TBD

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 4: 
Given per component carrier per codeword.


3
Conclusions

We have shown the analysis of the subframe scheduling for low complexity UE demodulation performance requirement with half-duplex FDD mode. We propose to consider our impact analysis for the further discussion in RAN4. 
Proposal 1 FRC tables for HD-FDD is designed based on 1 frame (10ms) periodicity.
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