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1
Introduction
RAN4#71 discussed the downlink scheduling for half-duplex FDD UE demodulation test and one of way forwards is to investigate the 8ms periodicity scheduling pattern consisting of 3ms DL, 1ms guard subframe, 3ms UL and 1ms guard subframe [1]. This contribution discusses the impact due to the 8ms scheduling pattern.
2
Discussion
RAN4#71also discussed the DL scheduling pattern used for the half-duplex FDD UE demodulation test for the low complexity UE, and there are two options; one is for 10ms periodicity pattern and another one for 8ms periodicity pattern. 

10ms pattern is the same pattern RAN4 uses for the existing full-duplex FDD test cases. The issue of this pattern is UE cannot follow the uplink HARQ retransmission that happen every 8ms, because UE are possibly in DL mode or in transmission/reception switching gap when UE need to transmit UL data.
The UL HARQ retransmission issue is solved with 8ms scheduling pattern. Figure 1 is an example of 8ms periodicity scheduling pattern, consisting of 3ms downlink reception, 1ms guard subframe, 3ms uplink transmission and 1ms guard subframe. However, there are some concerns with this 8ms pattern. For example, UE cannot always read SIB-1/MIB or UE cannot transmit the periodic CSI feedback less than 40ms periodicity. 
This paper discusses the issues with 8ms periodicity pattern that could be happened during the UE demodulation test. 
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Figure 1 Example of 8ms periodicity scheduling.
2.1
Downlink signals

This section discusses the downlink signal UE possible receives during the data transmission/reception.
· Paging: Paging is used to notify a coming modification of SIBs in RRC_CONNECTED mode. Since eNodeB should know when UE is in DL mode, eNodeB can transmit paging when UE can receive downlink data.  
· PHICH: UE should receive PHICH which contains the ACK/NACK of PUSCH transmitted 8ms before. With this 8ms periodicity pattern, it is no issue to receive PHICH signals. 
· CSI-RS: CSI-RS transmission periodicity is set by the higher layers with CSI-RS periodicity TCSI-RS = {5, 10, 20, 40, 80} ms. With 8ms periodicity pattern, TCSI-RS should be set to 40 or 80ms, otherwise UE cannot receive some CSI-RS symbols. 
· PBCH/SIB-1/PSS/SSS: These downlink control channels are transmitted in subframes #0 and #5. With the 8ms periodicity scheduling pattern UE cannot always receive these signals and accordingly the half-duplex FDD UE could not read the necessary system information updates during RRC_CONNECTED, though it does not affect to the UE demodulation test.  
2.2
Uplink signals
This section discusses the uplink signal UE possible need to transmit during the data transmission/reception.
· Periodic CSI reporting using PUCCH: CSI reporting period is configured by the higher layer with Npd={2, 5, 10, 20, 40, 80, 160, 32, 64, 128} ms. With 8ms periodicity scheduling pattern, this parameter should be set Npd={40, 80, 160}. 
· Scheduling request (SR): UE is configured by the higher layer to transmit the scheduling request with the reporting periodicity SRPERIODICITY={1, 2, 5, 10, 20, 40, 80} ms. Though this parameter may not affect to the UE demodulation test, it might be better to set this periodicity parameter to 40 or 80ms so that the half-duplex UE can report SR when it is UL transmission mode.  
· Sounding reference signal (SRS): UE is configured by the higher layer to transmit SRS with two types of triggers: type 0 and type 1. Type 0 is a periodical SPS reporting with the periodicity TSRS={2, 5, 10, 20, 40, 80, 160, 320}. With the 8ms periodicity scheduling pattern, it should be set {40, 80, 160, 320} ms if needed though this signal does not affect to the demodulation performance test. Type 1 reporting is triggered by DCI formats 0/5/1A with periodicity TSRS,1={2,5,10}ms. This means UE cannot always transmit SPS if it is configured with type 1, thought this does not affect to UE demodulation performance test directly. 
2.3
FRC design for UE demodulation performance requirements

Considering our analysis above, we should consider the following restrictions if we use 8ms periodicity scheduling pattern for UE demodulation test:

· CSI-RS periodicity TCSI-RS = {40, 80} ms (TM9 or TM10)

· CSI reporting period Npd={40, 80, 160} ms
Figure 2 shows an example of FRC that is able to use for both full-duplex FDD and half-duplex UE. Our proposal is the FRC table consists of 40 subframes. The corresponding FRC table is shown in Table 1, where the information bits in UL subframes or guard subframes are set to 0 as same as TDD case. 
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Figure 2
Example of 8ms periodicity scheduling pattern used for UE demodulation performance requirements.

Table 1
Example of FRC table used for half-duplex FDD UE demodulation performance requirement. 

	Parameters
	Unit
	Values

	Reference channel
	
	TBD

	Channel bandwidth
	MHz
	[10]

	Allocated resource blocks
	
	TBD

	Modulation
	
	[QPSK]

	Target Coding Rate
	
	TBD

	Information Bit Payload
	
	

	  For 0th-3rd subframes
	Bits
	N/A

	  For 4th subframe
	Bits
	TBD

	  For 5th subframe
	Bits
	TBD

	  For 6th subframe
	Bits
	TBD

	  For 7th-11th subframes
	Bits
	N/A

	  For 12th subframe
	Bits
	TBD

	  For 13th subframe
	Bits
	TBD

	  For 14th subframe
	Bits
	TBD

	  For 15th-19th subframes
	Bits
	N/A

	  For 20th subframe
	Bits
	TBD

	  For 21st subframe
	Bits
	TBD

	  For 22nd subframe
	Bits
	TBD

	  For 23rd-27th subframes
	Bits
	N/A

	  For 28th subframe
	Bits
	TBD

	  For 29th subframe
	Bits
	TBD

	  For 30th subframe
	Bits
	TBD

	  For 31st-35th subframe
	Bits
	N/A

	  For 36th subframe
	Bits
	TBD

	  For 37th subframe
	Bits
	TBD

	  For 38th subframe
	Bits
	TBD

	  For 39th subframe
	Bits
	N/A

	Max. Throughput average over 4 frames
	Mbps
	TBD

	UE Category
	
	TBD


Proposal 1: Use 8ms periodicity scheduling DL pattern for the low-complexity half-duplex FDD UE demodulation test. The FRC table should have 40 subframe information bit payload.
Proposal 2: CSI-RS periodicity parameter should be set 40ms or 80ms so that the low-complexity half-duplex FDD UE can always receive the CSI reference signals.

Proposal 3: CSI reporting period should be set 40, 80, or 160ms so that the low-complexity half-duplex FDD UE can always transmit the periodic CSI information. 
3
Conclusions
Proposal 1: Use 8ms periodicity scheduling DL pattern for the low-complexity half-duplex FDD UE demodulation test. The FRC table should have 40 subframe information bit payload.
Proposal 2: CSI-RS periodicity parameter should be set 40ms or 80ms so that the low-complexity half-duplex FDD UE can always receive the CSI reference signals.

Proposal 3: CSI reporting period should be set 40, 80, or 160ms so that the low-complexity half-duplex FDD UE can always transmit the periodic CSI information. 
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