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1 Introduction

In RAN1#80 meeting, the following working assumptions were made for MTC SIB1 transmission [1]:

Working Assumption:
· For subframes containing PDSCH carrying MTC SIB1, the starting OFDM symbol of MTC SIB1 reception is a fixed value predefined in the specification

· The fixed value is equal to the maximum CFI value for the given system configuration (TDD/FDD, system bandwidth)
· Here “MTC SIB1” refers to the first SIB that carries configuration information for the low-complexity/coverage-enhancement UE 
· FFS: Handling of duration of DwPTS for TDD
In this contribution, the transmission of MTC SIB1 in TDD is discussed, and the handling of duration of DwPTS for SIB1 transmission is analyzed. 
2 MTC SIB1 transmission in TDD
In current TDD system, the TDD configuration, including the UL-DL configuration and special subframe configuration, is indicated in SIB1, according to TS 36.331. Thus, before a normal LTE UE decodes SIB1, it does not know these configurations. However, due to SIB1 is transmitted in SF #5 of even radio frames, and SF #5 is always a DL subframe, it does not matter that a normal LTE UE detects SIB1 without acquiring the TDD configuration.

According to the revised WID [2], the MTC SIB1 transmission should target a consistent design for Rel-13 low complexity UEs and UEs in enhanced coverage. We should also ensure the detection reliability for both Rel-13 low complexity UEs and UEs in enhanced coverage. Thus, MTC SIB1 can be transmitted in at most SF #{0, 1, 5, 6} per radio frame, as these subframes are definitely neither uplink subframes nor MBSFN subframes.
Observation 1: For the coverage enhancement in TDD, MTC SIB1 can be transmitted in at most SF #{0, 1, 5,6} per radio frame.
3 Handling of duration of DwPTS 
As seen from Table 1, from TS 36.211, in current TDD system, the SF #1 is always a special subframe, and SF #6 may be a special subframe or DL subframe. Thus, if MTC SIB1 is allowed to be transmitted on SF #6 in TDD, a UE should assume the SF #6 as a special subframe to receive MTC SIB1 due to it cannot decide the SF #6 is a special subframe or DL subframe.

Table 1: Uplink-downlink configurations
	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


Proposal 1: For a UE receiving MTC SIB1 on SF #6 in TDD, it should assume the SF #6 as special subframe due to it cannot decide the SF #6 is special subframe or DL subframe.

As shown in Table 2, from TS 36.211, when a UE receiving MTC SIB1 on SF #1 and SF #6, it does not know the specific special subframe configuration yet, so it can not know the duration of DwPTS. One possible way is that the UE could assume a default special subframe configuration or fixed OFDM symbols used for MTC SIB1 transmission on SF #1 and SF #6.

Table 2: Configuration of special subframe and duration of DwPTS
	Special subframe configuration
	DwPTS

	
	Normal cyclic prefix in downlink
	Extended cyclic prefix in downlink
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	2
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	3
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Proposal 2: For a UE receiving MTC SIB1 on SF #1 and SF #6 in TDD, it could assume a default special subframe configuration or fixed OFDM symbols used for MTC SIB1 transmission on SF #1 and SF #6.

Further, as seen from above table, special subframe configurations 0 and 5 do not provide sufficient DL OFDM symbols for MTC SIB1 transmission in normal CP. Similarly, special subframe configurations 0 and 4 do not provide sufficient DL OFDM symbols for MTC SIB1 transmission in extended CP. 

Observation 2: Special subframe configurations {0 and 5}/{0 and 4} do not provide sufficient DL OFDM symbols for MTC SIB1 transmission in normal/extended CP respectively.
If the UE assumes 9 OFDM symbols used for DwPTS for normal CP, the eNB can use the 7 out of 10 special subframe configurations with not less than nine OFDM symbols. Similarly, UE assumes 8 OFDM symbol DwPTS for extended CP, then 5 out of 8 special subframe configurations can be used.
4 Conclusions
In this contribution, the transmission of MTC SIB1 in TDD is discussed, and the handling of duration of DwPTS for SIB1 transmission is analyzed. The following preliminary observations and proposals are provided to outline the design of MTC SIB1 transmission in TDD. 
Observation 1: For the coverage enhancement in TDD, MTC SIB1 can be transmitted in at most SF #{0, 1, 5,6} per radio frame.
Observation 2: Special subframe configurations {0 and 5}/{0 and 4} do not provide sufficient DL OFDM symbols for MTC SIB1 transmission in normal/extended CP respectively.
Proposal 1: For a UE receiving MTC SIB1 on SF #6 in TDD, it should assume the SF #6 as special subframe due to it cannot decide the SF #6 is special subframe or DL subframe.

Proposal 2: For a UE receiving MTC SIB1 on SF #1 and SF #6 in TDD, it could assume a default special subframe configuration or fixed OFDM symbols used for MTC SIB1 transmission on SF #1 and SF #6.
If the UE assumes 9 OFDM symbols used for DwPTS for normal CP, the eNB can use the 7 out of 10 special subframe configurations with not less than nine OFDM symbols. Similarly, UE assumes 8 OFDM symbol DwPTS for extended CP, then 5 out of 8 special subframe configurations can be used.
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