3GPP TSG-RAN WG4 #72
R4-145273
Dresden, Germany, August 18th – 22nd 
	Title:
	LC-MTC HD-FDD Demodulation Test Scheduling Considerations

	Source:
	Intel Corporation

	Agenda Item:
	7.4.4

	Work Item:
	LC_MTC_LTE-Core

	Release:
	12

	Document for:
	Discussion

	Abstract:
	Discussion of different scheduling alternatives for LC-MTC HD-FDD demodulation test cases.


1.
Introduction
The Low-Cost MTC Work Item [1] defines a type of user equipment with the following characteristics:
1. 1 receive RF chain
2. 1000 bits TBS for unicast
During the RAN1 #77 meeting several options were discussed regarding the number of oscillators assumed for an LC-MTC UE operating in HD-FDD mode [2], and the following decision was captured in the meeting report [3]:  “All HD FDD Cat-0 UEs are assumed to have 1 oscillator. Current RAN1 specification would be changed.”

During the RAN4 #71 meeting agreements on the way forward for scheduling aspects associated with LC-MTC UEs operating in HD-FDD mode were made for demodulation tests [4] and RRM tests [5].
This paper summarizes the available options for subframe scheduling of HD-FDD demodulation tests and outlines a comparison framework that can potentially be used to reach a decision for the purpose of defining FRCs.
2.
Discussion
The physical layer procedures that define the allocation of PUSCH grants for FDD UEs under normal HARQ operation [6] specify that the UE shall receive a PDCCH/EPDCCH transmission with DCI format 0/4 [7] in subframe n and transmit PUSCH according to the grant in subframe n+4.  The FDD HARQ-ACK feedback procedure [6] specifies that the UE send feedback for a PDSCH subframe received at n-4.  The following four options are a starting point for collecting possible proposals for defining the HD-FDD scheduling scheme.
Option 1: 8ms periodicity
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· Proposed by Huawei in [4]
· Highest spectral efficiency
· Variable DL and UL coding rates

· SF0 reception: 2 every 4 frames

· SF5 reception: 1 every 4 frames

· Last frame does not receive either SF0 or SF5

· PUSCH grant: no new definition required

· HARQ feedback: no new definition required

· CSI measurement period: 8 subframes (new definition required)
Option 2: 2 DL/2 UL with constant coding rate
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· Lowest spectral efficiency

· Constant DL and UL coding rates

· SF0 reception: every frame

· SF5 reception: every frame

· PUSCH grant: no new definition required

· HARQ feedback: new definition may be needed (HARQ TTI = 5)

· CSI measurement period: 5 or 10 subframes (no new definition required)

Option 3: 3DL/3UL with constant coding rate
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· Constant DL and UL coding rates

· SF0 reception: every frame

· SF5 reception: none

· PUSCH grant: no new definition required

· HARQ feedback: new definition may be needed (HARQ TTI = 5)

· CSI measurement period: 10 subframes (no new definition required)

Option 4: 3DL/3UL with variable coding rate
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· Variable DL coding rate; constant UL coding rate

· SF0 reception: every frame

· SF5 reception: none

· PUSCH grant: new definition may be required

· HARQ feedback: new definition may be needed (HARQ TTI = 6)

· CSI measurement period: 10 subframes (no new definition required)

3.
Proposal
It is proposed to collect the LC-MTC HD-FDD demodulation test scheduling options into a comparative table in order to evaluate and agree on a way forward.  Table 1 below collects the observations for the options presented in this paper.
Table 1: Overview of LC-MTC HD-FDD demodulation test scheduling options

	Option
	Spectral Efficiency & Coding Rate
	Special SF reception
	PUSCH grant
	HARQ feedback
	CSI measurement period
	Alignment with RRM agreements

	(1) 8ms periodicity
	Highest (DL & UL rates variable)
	SF0 & SF5 not received every frame
	No new definition required
	No new definition required
	8 ms
	No

	(2) 2 DL/2 UL with constant coding rate
	Lowest (DL & UL rates constant)
	SF0 & SF5 received every frame
	No new definition required
	New definition may be required
	5 or 10 ms
	Possible

	(3) 3DL/3UL with constant coding rate
	DL & UL rates constant
	SF0 & SF5 received every frame
	No new definition required
	New definition may be required
	10 ms
	Possible

	(4) 3DL/3UL with variable coding rate
	DL rate variable; UL rate constant
	SF0 & SF5 received every frame
	New definition may be required
	New definition may be required
	10 ms
	Possible
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