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Introduction
In last meeting, draft CR on UE reference sensitivity requirement for eMTC was endorsed in [1]. Reference channel was also proposed, however the table of reference channel was referring to Annex A2.2 which is UL measurement channel for UE TX requirement rather than DL measurement channel for UE RX requirement. In this contribution we provide updated tables for Reference Channels for REFSENS cat M1 eMTC UE both FDD and TDD.
Discussion
Since eMTC is not using legacy PDCCH and need to allocate resource blocks for M-PDCCH, then full 6 RBs cannot be allocated for PDSCH. For simplicity, we consider 2 RBs are allocated for M-PDCCH. In eMTC, we need to specify the M-PDCCH allocation so that it can provide sufficient information for the practical test (e.g. RAN5).

Figure 1 illustrates the DL/UL scheduling pattern for full-duplex FDD. In this illustration, UE receives M-PDCCH at subframe #0 and receives the corresponding PDSCH at subframe #2. UE should reply ACK/NACK 4 subframes later. Figure 2 illustrates the DL/UE scheduling pattern for half-duplex FDD.  
[bookmark: _Ref441228017]Figure 1	M-PDCCH/PDSCH scheduling for full-duplex FDD.


[bookmark: _Ref441228157]Figure 2	M-PDCCH/PDSCH scheduling for half-duplex FDD. 

Below, the proposed reference channel tables for FDD and TDD are given.

Table A.3.2-1b Fixed Reference Channel for Receiver Requirements (FDD) – for CAT-M1
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	4
	4
	4
	4
	4
	4

	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
	256
	256
	256
	328
	328
	328

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

	  For Sub-Frame 0 (Note 3)
	Bits
	256
	256
	256
	328
	328
	328

	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
	912
	1008
	1008
	1104
	1104
	1104

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

	  For Sub-Frame 0 (Note 3)
	Bits
	912
	1008
	1008
	1104
	1104
	1104

	Max. Throughput averaged over 1 frame
	kbps
	230.4
	230.4
	230.4
	295.2
	295.2
	295.2

	UE DL Category
	
	M1
	M1
	M1
	M1
	M1
	M1

	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, the scheduled narrowband avoids the centre of the channel where some REs of the same PRBs are occupied by PBCH and synchronization signals. 
Note 4:      For HD-FDD UE, PDSCH are scheduled at the TBD subframes every [40]ms. Information bit payload is available if downlink subframe is scheduled. The corresponding M-PDCCH is scheduled at the TBD subframes every [40]ms. 
Note 5:      2 resource blocks allocated to M-PDCCH









Table A.3.2-2b Fixed Reference Channel for Receiver Requirements (TDD)
	Parameter
	Unit
	Value

	Channel Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	4
	4
	4
	4
	4
	4

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame (D)
	
	3
	3
	3
	3
	3
	3

	Number of HARQ Processes
	Processes
	[7]
	[7]
	[7]
	[7]
	[7]
	[7]

	Maximum number of HARQ transmission
	
	1
	1
	1
	1
	1
	1

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	256
	256
	256
	328
	328
	328

	  For Sub-Frame 1, 6
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	
	256
	256
	256
	328
	328
	328

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	1
	1
	1
	1
	1
	1

	  For Sub-Frame 1, 6
	
	N/A
	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
	
	1
	1
	1
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	912
	1008
	1008
	1104
	1104
	1104

	  For Sub-Frame 1, 6
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	
	912
	1008
	1008
	1104
	1104
	1104

	Max. Throughput averaged over 1 frame
	kbps
	76.8
	76.8
	76.8
	98.4
	98.4
	98.4

	UE DL Category
	
	M1
	M1
	M1
	M1
	M1
	M1

	Note 1:	For normal subframes(0,4,5,9), 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. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.
Note 2:	No data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance
Note 3:	Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 4:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 5:	As per Table 4.2-2 in TS 36.211 [4]
Note 6:	For Sub-Frame 0, the scheduled narrowband avoids the centre of the channel where some REs of the same PRBs are occupied by PBCH and synchronization signals.
Note 7:	2 resource blocks allocated to M-PDCCH



Proposal: It is proposed to introduce the new tables for Fixed Reference Channel for Receiver Requirements (FDD & TDD) – for CAT-M1.
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