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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 the UL reference measurement channel and proposes new UL reference measurement channels accordingly given the capability of low cost MTC UE for FDD.
2 Discussion

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

· Uplink maximum TBS size of 1000 bits.
· Uplink channel bandwidth and bandwidth for uplink RF remains the same as that of normal LTE UE.
The new UL reference measurement channels for MTC UE should take into account the above capabilities.
2.1 Full RB allocation
Regarding the limitation of uplink maximum TBS of 1000 bits, the payload size determination is hard to follow the same rule defined in A.2.1.2 and obtained by given a desired coding rate like 1/3. A straightforward way to define the reference measurement channel is as follows:

· For the exiting measurement channel, if the payload size is less than 1000 bits, the existing measurement channel can be kept unchanged, if the payload size is larger than 1000 bits, some new instructions could be followed;

· Find a valid TB size as close as but less than 1000 bits according to section 7.1.7 of TS 36.213 assuming an allocation of NRB resource blocks. If all the TB size for the certain modulation exceeds 1000 bits at the assumed allocation of NRB resource blocks, the number of allocated resource blocks shall be reduced down to accommodate the TB size limitation. Consequently, limited by the maximum TB size, full RB allocation for some large channel bandwidth like 10MHz/15MHz/20MHz actually means the maximum RB allocation rather than all RB allocation for MTC UE;
· 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 above rules, Table 1 and Table 2 give a tentative reference channels for QPSK and 16QAM with full RB allocation. 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.
Table 1 Reference Channels for QPSK with full RB allocation

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	36
	36
	36

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/5
	1/8
	1/10
	1/10
	1/10

	Payload size
	Bits
	600
	872
	904
	1000
	1000
	1000

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	1728
	4320
	7200
	10368
	10368
	10368

	Total symbols per Sub-Frame
	
	864
	2160
	3600
	5184
	5184
	5184

	UE Category
	
	0
	0
	0
	0
	0
	0


Table 2 Reference Channels for 16-QAM with full RB allocation

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	5
	5
	5
	5
	5
	5

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	Bits
	872
	872
	872
	872
	872
	872

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	2880
	2880
	2880
	2880
	2880
	2880

	Total symbols per Sub-Frame
	
	720
	720
	720
	720
	720
	720

	UE Category
	
	0
	0
	0
	0
	0
	0


2.2 Partial RB allocation
Partial RB allocation for MTC only considers the RB allocation less than the maximum number defined in above section. Same instructions in above section could be reused.
Table 3 Reference Channels for 1.4MHz QPSK with partial RB allocation

	Parameter
	Unit
	Value
	Value
	Value
	Value
	Value

	Channel bandwidth
	MHz
	1.4
	1.4
	1.4
	1.4
	1.4

	Allocated resource blocks
	
	1
	2
	3
	4
	5

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	Bits
	72
	176
	256
	392
	424

	Transport block CRC
	Bits
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	288
	576
	864
	1152
	1440

	Total symbols per Sub-Frame
	
	144
	288
	432
	576
	720

	UE Category
	
	0
	0
	0
	0
	0


Table 4 Reference Channels for 3MHz QPSK with partial RB allocation

	Parameter
	Unit
	Value
	Value
	Value
	Value
	Value
	Value
	Value

	Channel bandwidth
	MHz
	3
	3
	3
	3
	3
	3
	3

	Allocated resource blocks
	
	1
	2
	3
	4
	5
	6
	10

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	Bits
	72
	176
	256
	392
	424
	600
	872

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	288
	576
	864
	1152
	1440
	1728
	2880

	Total symbols per Sub-Frame
	
	144
	288
	432
	576
	720
	864
	1440

	UE Category
	
	0
	0
	0
	0
	0
	0
	0


Table 5-a Reference Channels for 5MHz QPSK with partial RB allocation

	Parameter
	Unit
	Value
	Value
	Value
	Value
	Value

	Channel bandwidth
	MHz
	5
	5
	5
	5
	5

	Allocated resource blocks
	
	1
	2
	5
	6
	8

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	Bits
	72
	176
	424
	600
	808

	Transport block CRC
	Bits
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	288
	576
	1440
	1728
	2304

	Total symbols per Sub-Frame
	
	144
	288
	720
	864
	1152

	UE Category
	
	0
	0
	0
	0
	0


Table 5-b Reference Channels for 5MHz QPSK with partial RB allocation

	Parameter
	Unit
	Value
	Value
	Value
	Value
	Value

	Channel bandwidth
	MHz
	5
	5
	5
	5
	5

	Allocated resource blocks
	
	10
	15
	18
	20
	24

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/5
	1/6
	1/6
	1/8

	Payload size
	Bits
	872
	872
	776
	872
	872

	Transport block CRC
	Bits
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	2880
	4320
	5184
	5760
	6912

	Total symbols per Sub-Frame
	
	1440
	2160
	2592
	2880
	3456

	UE Category
	
	0
	0
	0
	0
	0


Table 6-a Reference Channels for 10MHz QPSK with partial RB allocation

	Parameter
	Unit
	Value
	Value
	Value
	Value
	Value
	Value

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	10

	Allocated resource blocks
	
	1
	2
	5
	6
	8
	10

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	Bits
	72
	176
	424
	600
	808
	872

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	288
	576
	1440
	1728
	2304
	2880

	Total symbols per Sub-Frame
	
	144
	288
	720
	864
	1152
	1440

	UE Category
	
	0
	0
	0
	0
	0
	0


Table 6-b Reference Channels for 10MHz QPSK with partial RB allocation

	Parameter
	Unit
	Value
	Value
	Value
	Value
	Value
	Value

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	10

	Allocated resource blocks
	
	12
	15
	16
	18
	20
	24

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/4
	1/5
	1/5
	1/6
	1/6
	1/8

	Payload size
	Bits
	840
	872
	904
	776
	872
	872

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	3456
	4320
	4608
	5184
	5760
	6912

	Total symbols per Sub-Frame
	
	1728
	2160
	2304
	2592
	2880
	3456

	UE Category
	
	0
	0
	0
	0
	0
	0


Table 6-c Reference Channels for 10MHz QPSK with partial RB allocation

	Parameter
	Unit
	Value
	Value
	Value

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	25
	27
	30

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/8
	1/8
	1/10

	Payload size
	Bits
	904
	968
	808

	Transport block CRC
	Bits
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	7200
	7776
	8640

	Total symbols per Sub-Frame
	
	3600
	3888
	4320

	UE Category
	
	0
	0
	0


Table 7-a Reference Channels for 15MHz QPSK with partial RB allocation

	Parameter
	Unit
	Value
	Value
	Value
	Value
	Value
	Value

	Channel bandwidth
	MHz
	15
	15
	15
	15
	15
	15

	Allocated resource blocks
	
	1
	2
	5
	6
	8
	9

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	Bits
	72
	176
	424
	600
	808
	776

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	288
	576
	1440
	1728
	2304
	2592

	Total symbols per Sub-Frame
	
	144
	288
	720
	864
	1152
	1296

	UE Category
	
	0
	0
	0
	0
	0
	0


Table 7-b Reference Channels for 15MHz QPSK with partial RB allocation

	Parameter
	Unit
	Value
	Value
	Value
	Value
	Value
	Value
	Value

	Channel bandwidth
	MHz
	15
	10
	10
	10
	10
	15
	15

	Allocated resource blocks
	
	10
	16
	18
	20
	24
	25
	27

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/5
	1/6
	1/6
	1/8
	1/8
	1/8

	Payload size
	Bits
	872
	904
	776
	872
	872
	904
	968

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	2880
	4608
	5184
	5760
	6912
	7200
	7776

	Total symbols per Sub-Frame
	
	1440
	2304
	2592
	2880
	3456
	3600
	3888

	UE Category
	
	0
	0
	0
	0
	0
	0
	0


Table 8-a Reference Channels for 20MHz QPSK with partial RB allocation

	Parameter
	Unit
	Value
	Value
	Value
	Value
	Value
	Value

	Channel bandwidth
	MHz
	20
	20
	20
	20
	20
	20

	Allocated resource blocks
	
	1
	2
	5
	6
	8
	10

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	Bits
	72
	176
	424
	600
	808
	872

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	288
	576
	1440
	1728
	2304
	2880

	Total symbols per Sub-Frame
	
	144
	288
	720
	864
	1152
	1440

	UE Category
	
	0
	0
	0
	0
	0
	0


Table 8-b Reference Channels for 20MHz QPSK with partial RB allocation

	Parameter
	Unit
	Value
	Value
	Value
	Value
	Value

	Channel bandwidth
	MHz
	20
	20
	20
	20
	20

	Allocated resource blocks
	
	16
	18
	20
	24
	25

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/5
	1/6
	1/6
	1/8
	1/8

	Payload size
	Bits
	904
	776
	872
	872
	904

	Transport block CRC
	Bits
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame 
	
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	4608
	5184
	5760
	6912
	7200

	Total symbols per Sub-Frame
	
	2304
	2592
	2880
	3456
	3600

	UE Category
	
	0
	0
	0
	0
	0


Table 9 Reference Channels for 1.4MHz 16-QAM with partial RB allocation

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4

	Allocated resource blocks
	
	1

	DFT-OFDM Symbols per Sub-Frame
	
	12

	Modulation
	
	16QAM

	Target Coding rate
	
	3/4

	Payload size
	Bits
	408

	Transport block CRC
	Bits
	24

	Number of code blocks per Sub-Frame
	
	1

	Total number of bits per Sub-Frame
	Bits
	576

	Total symbols per Sub-Frame
	
	144

	UE Category
	
	0


Table 10 Reference Channels for 3MHz 16-QAM with partial RB allocation

	Parameter
	Unit
	Value
	Value

	Channel bandwidth
	MHz
	3
	3

	Allocated resource blocks
	
	1
	4

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12

	Modulation
	
	16QAM
	16QAM

	Target Coding rate
	
	3/4
	2/5

	Payload size
	Bits
	408
	904

	Transport block CRC
	Bits
	24
	24

	Number of code blocks per Sub-Frame 
	
	1
	1

	Total number of bits per Sub-Frame
	Bits
	576
	2304

	Total symbols per Sub-Frame
	
	144
	576

	UE Category
	
	0
	0


Table 11 Reference Channels for 5MHz 16-QAM with partial RB allocation

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5

	Allocated resource blocks
	
	1

	DFT-OFDM Symbols per Sub-Frame
	
	12

	Modulation
	
	16QAM

	Target Coding rate
	
	3/4

	Payload size
	Bits
	408

	Transport block CRC
	Bits
	24

	Number of code blocks per Sub-Frame
	
	1

	Total number of bits per Sub-Frame
	Bits
	576

	Total symbols per Sub-Frame
	
	144

	UE Category
	
	0


Table 12 Reference Channels for 10MHz 16-QAM with partial RB allocation

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	1

	DFT-OFDM Symbols per Sub-Frame
	
	12

	Modulation
	
	16QAM

	Target Coding rate
	
	3/4

	Payload size
	Bits
	408

	Transport block CRC
	Bits
	24

	Number of code blocks per Sub-Frame
	
	1

	Total number of bits per Sub-Frame
	Bits
	576

	Total symbols per Sub-Frame
	
	144

	UE Category
	
	0


Table 13 Reference Channels for 15MHz 16-QAM with partial RB allocation

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	15

	Allocated resource blocks
	
	1

	DFT-OFDM Symbols per Sub-Frame
	
	12

	Modulation
	
	16QAM

	Target Coding rate
	
	3/4

	Payload size
	Bits
	408

	Transport block CRC
	Bits
	24

	Number of code blocks per Sub-Frame
	
	1

	Total number of bits per Sub-Frame
	Bits
	576

	Total symbols per Sub-Frame
	
	144

	UE Category
	
	0


Table 14 Reference Channels for 20MHz 16-QAM with partial RB allocation

	Parameter
	Unit
	Value
	Value

	Channel bandwidth
	MHz
	20
	20

	Allocated resource blocks
	
	1
	2

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12

	Modulation
	
	16QAM
	16QAM

	Target Coding rate
	
	3/4
	3/4

	Payload size
	Bits
	408
	840

	Transport block CRC
	Bits
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1

	Total number of bits per Sub-Frame
	Bits
	576
	1152

	Total symbols per Sub-Frame
	
	144
	288

	UE Category
	
	0
	0


3 Conclusion

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

Proposal: It is proposed that UL reference measurement channels in Table1 to Table 14 could be adopted for MTC UE.
References
[1] RP-130848, “New WI: Low cost & enhanced coverage MTC UE for LTE”
[2] R4-134686, “Overview of RF issues on low cost MTC UE”, Huawei
[3] TS 36.101
























































































3GPP


_1440504924.unknown

