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1
Introduction

The discussion on “Further LTE physical layer enhancements for MTC” has been agreed to be one of the working items in RAN #65 [1]. In the RAN1#78bis meeting, the following agreement was made for the Rel-13 MTC UE complexity reduction techniques [2]: 

	Agreement:
· Reduced UE bandwidth of 1.4 MHz in downlink and uplink is prioritized as the most important complexity reduction technique for Rel-13 MTC UEs.


If Rel-13 MTC UE bandwidth is reduced to 1.4 MHz in downlink, the Rel-13 MTC UE may not be able to decode the physical control format indicator channel (PCFICH) because the PCFICH channel are distributed over the wideband system bandwidth. This contribution aims to share our opinions on the starting symbol of MTC downlink resource when MTC UE bandwidth is reduced to 1.4 MHz in downlink.
2
Discussion
The physical control format indicator channel (PCFICH) carries the control format indicator (CFI) value which is the information about the number of OFDM symbols used for transmission of PDCCHs in a subframe, and it shall be transmitted when the number of OFDM symbols for PDCCH is greater than zero. The set of OFDM symbols possible to use for PDCCH in a subframe is given by Table 1.
Table 1: Number of OFDM symbols used for PDCCH (Table 6.7-1 in TS 36.211)
	Subframe
	Number of OFDM symbols for PDCCH when 
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	Number of OFDM symbols for PDCCH when 
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	Subframe 1 and 6 for frame structure type 2
	1, 2
	2

	MBSFN subframes on a carrier supporting PDSCH, configured with 1 or 2 cell-specific antenna ports
	1, 2
	2

	MBSFN subframes on a carrier supporting PDSCH, configured with 4 cell-specific antenna ports
	2
	2

	Subframes on a carrier not supporting PDSCH
	0
	0

	Non-MBSFN subframes (except subframe 6 for frame structure type 2) configured with positioning reference signals
	1, 2, 3
	2, 3

	All other cases
	1, 2, 3
	2, 3, 4


For a legacy UE, the starting symbol of the PDSCH/EPDCCH is confirmed by the CFI value carried by PCFICH; for example, the starting symbol of the PDSCH/EPDCCH is the 4th OFDM symbol when the CFI value is 3. If Rel-13 MTC UE fails to decode the PCFICH, the starting symbol of MTC downlink resource may not be known. Therefore, the starting symbol of MTC downlink resource need to be discussed when MTC UE bandwidth is reduced to 1.4 MHz in downlink [3][4]. And the following options can be considered:
Option A:
When Rel-13 MTC UE bandwidth is reduced to 1.4 MHz in downlink, the starting symbol of MTC downlink resource is fixed (e.g. the 4th symbol of the subframe) regardless of the CFI value carried by PCFICH.
In Option A, if MTC UE bandwidth is reduced to 1.4 MHz in downlink, the starting symbol of MTC downlink resource is fixed regardless the CFI value carried by the PCFICH. As shown in Table 1, CFI value depends on the number of DL resource blocks, and the maximum CFI value is 3 for channel bandwidth of 3MHz (
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 is equal to 15) up to 20 MHz (
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 is equal to 100). Therefore, when MTC UE bandwidth is reduced to 1.4 MHz in downlink, the starting symbol of MTC downlink resource can be specified as a fixed value (e.g. the 4th OFDM symbol of the subframe) regardless of the CFI value carried by PCFICH. Option A is simple without additional standard effort. However, the issue of inefficient resource usage may be induced because the starting symbol of MTC downlink resource may not be equal to the starting symbol of the legacy PDSCH/EPDCCH.
· Pros:

· Simple, no standard impact.
· Cons:

· Inefficient resource usage
Option B: The CFI value carried by PCFICH is associated to the subframe index.
In Option B, the CFI value carried by the PCFICH is a predefined value if eNB schedules at least one reduced-bandwidth MTC UE within the subframe; and thus, the starting symbol of MTC downlink resource is equal to the starting symbol of the legacy PDSCH/ePDCCH. However, this scheme may induce some standard impact because it changes the rule for determining the CFI value. And thus, the scheduling flexibility of normal UEs may be reduced.
· Pros:

· The starting symbol of MTC downlink resource is equal to the starting symbol of the legacy PDSCH/EPDCCH.
· Cons:

· Some standard effort is needed.

· Scheduling flexibility of normal UEs may be reduced.

3
Conclusions

In this contribution, the starting symbol of MTC downlink resource when MTC UE bandwidth is reduced to 1.4 MHz in downlink is discussed. Compared with Option B, Option A is simple without standard impact, and the scheduling flexibility of normal UEs is not reduced. Thus, we suggest that the following proposal can be considered: 
Proposal: 

· When Rel-13 MTC UE bandwidth is reduced to 1.4 MHz in downlink, the starting symbol of MTC downlink resource is fixed (e.g. the 4th symbol of the subframe) regardless of the CFI value carried by PCFICH. (Option A).
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