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1 Introduction
A new WI for MTC UE was established in RAN #60 [1] and an overview of RF issues on low cost MTC UE was provided in [2]. This contribution discusses the principle to generate DL reference measurement channels and proposes new DL reference measurement channels accordingly given the capability of low cost MTC UE for FDD.

2 Discussion

These capabilities in WID [1] will impact DL reference measurement channel definitions for MTC UE:

· Downlink maximum TBS size of 1000 bits.

· Reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband, while the control channels are still allowed to use the carrier bandwidth. Bandwidth for downlink RF remains the same as that of normal LTE UE.
The new DL reference measurement channels for MTC UE should take into account the above capabilities. Because receiver requirements in section 7 did not consider DL RS boosting at present, it is suggested there is also no need to consider RS boosting for low cost MTC UE. Then the solution of RS boosting in DL coverage extension will not impact DL measurement channel.

Regarding the limitation of downlink maximum TBS of 1000 bits and channel bandwidth of 1.4MHz for date channel, some straightforward ways to define the reference measurement channel are proposed as follows:

· For the exiting measurement channel, if the allocated RB number is less than 6 and payload size is less than 1000 bits, the existing measurement channel can be kept unchanged, like 1.4MHz for QPSK. For other channel bandwidth with RB number larger than 6PRBs, RB number should be reduced down to 6 and the same coding rate could remain, payload size can be determined following the rule defined in A.3.1 in TS 36.101 [3];

· For the reference channel of 64QAM, even the payload size of 1.4MHz goes beyond the limit of 1000 bits. Thus, find a valid TB size as close as and less than 1000 bits according to section 7.1.7 of TS 36.213 and the corresponding RB allocation number can be only 2 in maximum. With the determined payload size A and the number of allocated resource blocks NRB, the target coding rate can be calculated by this formula:
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Following the above rules, Table 1 and Table 2 give a tentative reference channels for QPSK and 64QAM. For the number of allocated RB does not reach the number of full RB, the allocated RBs are contiguous and start from one end of the channel bandwidth taking into account the worst case.
Table 1 Fixed Reference Channel for Receiver Requirements (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	6
	6
	6
	6
	6

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	[8]
	[8]
	[8]
	[8]
	[8]
	[8]

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	504
	504
	504
	504
	504

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0 (Note 3)
	Bits
	152
	208
	208
	256
	256
	256

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1
	1
	1
	1
	1
	1

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	1
	1
	1
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	1512
	1512
	1656
	1656
	1656

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0 (Note 3)
	Bits
	528
	672
	672
	816
	816
	816

	Max. Throughput averaged over 1 frame
	kbps
	341.6
	424
	424
	428.8
	428.8
	428.8

	UE Category
	
	0
	0
	0
	0
	0
	0

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz 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.
Note 3:   For Sub-Frame 0, it is assumed the 6PRBs are allocated in the centre of the channel where some REs of the same PRBs are occupied by PBCH and synchronization signals.


Table 2 Fixed Reference Channel for Maximum input level for UE Category 0 (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	2
	2
	2
	2
	2
	2

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	9
	9
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	2/3
	7/12
	7/12
	7/12
	7/12
	7/12

	Number of HARQ Processes
	Processes
	[8]
	[8]
	[8]
	[8]
	[8]
	[8]

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	904
	904
	904
	904
	904
	904

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0 (Note 3)
	Bits
	N/A
	904
	904
	904
	904
	904

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	1
	1
	1
	1
	1

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	N/A
	1
	1
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	1512
	1512
	1656
	1656
	1656

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0 (Note 3)
	Bits
	N/A
	1512
	1512
	1656
	1656
	1656

	Max. Throughput averaged over 1 frame
	kbps
	723.2
	813.6
	813.6
	813.6
	813.6
	813.6

	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.
Note 3:   For Sub-Frame 0, it is assumed that the allocated 2PRBs are scheduled on the RBs other than the center 6PRBs as most of the symbols are occupied by PBCH and synchronization signals.



3 Conclusion

This contribution discusses some rules to specify new UL reference measurement channels given the capability of low cost MTC UE and proposes DL reference measurement channels accordingly for FDD.

Proposal: It is proposed that DL reference measurement channels in Table1 and Table 2 could be adopted for MTC UE.
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