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1 Introduction
The following has been agreed in RAN1#76bis meeting for Category 0 UEs:
· For broadcast traffic, there is no explicit restriction on the resource allocation size (number of PRBs).

· For unicast traffic, there is implicit restriction on the resource allocation size (number of PRBs) due to the max TBS limitation (1000 bits).
In this contribution we provide our proposals for DL reference measurement channels of TDD category 0 UE for RF receiver requirement, taking into account above further agreement for RAN1 and also the principle discussed in RAN4#70bis [1].  
2 Discussion
In the context of Category 0 UE, some initial rules for RMC are touched in [1]. In this contribution some additional issues are discussed to be indentified for DL RMC as following.
TBS limitation
According to RAN1 agreement the max TBS limitation is 1000 bits for unicast traffic and 2216 bits for broadcast traffic. The TBS limitation applied in RMC should be decided first. In current specification HARQ information is captured in RMC for receiver characteristics, which implies that the unicast transmission is considered on PDSCH. Hence corresponding TBS size restriction also should be adopted in RMC definition for UE Category 0. 
Proposal 1: 1000bits should be applied as the max payload size in RMC for UE category 0.
PRB location

Partial PRB allocation is unavoidable in most channel bandwidth for both QPSK and 64QAM to comply with the 1000bits payload limitation. Whether these resource blocks are allocated in the central 6PRB of the whole channel BW has impact on the Nch calculation of subframe 0 and special subframes (1&6). To facilitate the calculation, 6 PRBs are proposed to be used as the boundary of recourse blocks allocation as proposal 2.

Proposal 2: if allocated recourse blocks are large or equal to 6 for BW 3/5/10/15/20 MHz, the recourse blocks allocation for subframe0/1/6 should cover the central 6PRBs. Otherwise, the recourse blocks allocation should avoid the central 6PRB.    
Coding rate

As mentioned above the Nch calculation of subframe 0 is influenced by the overhead of PBCH and synchronization signal, the Nch,0 and Nch,1&6  may be slightly different. It is proposed to consider both Nch number in deduction of the coding rate, to guarantee the payload size of all normal DL subframes is as close to the max TBS limitation as possible.
Proposal 3: both Nch,0 and Nch,1&6  are taken into account in coding rate calculation. 
3 Conclusion

In this contribution we discuss the DL RMC for Category 0 UE and have following proposal:

Proposal 1: 1000bits should be applied as the max payload size in RMC for UE category 0.
Proposal 2: if allocated recourse blocks are large or equal to 6 for BW 3/5/10/15/20 MHz, the recourse blocks allocation for subframe0/1/6 should cover the central 6PRBs. Otherwise, the recourse blocks allocation should avoid the central 6PRB.    
Proposal 3: both Nch,0 and Nch,1&6  are taken into account in coding rate calculation. 
The RMC for TDD Category 0 UE is also provided in annex as example.
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5 Annex
Table1: Fixed Reference Channel for Receiver Requirements for UE Category 0(TDD)

	Parameter
	Unit
	Value

	Channel Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	36
	36
	36

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

	Allocated subframes per Radio Frame (D+S)
	
	3
	3+2
	3+2
	3+2
	3+2
	3+2

	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
	1/4
	0.18
	0.12
	0.12
	0.12

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	408
	872
	904
	1000
	1000
	1000

	  For Sub-Frame 1, 6
	
	N/A
	776
	776
	744
	744
	744

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

	  For Sub-Frame 0
	
	208
	648
	904
	1000
	1000
	1000

	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
	
	1368
	3780
	6300
	9936
	9936
	9936

	  For Sub-Frame 1, 6
	
	N/A
	3276
	5556
	8064
	8064
	8064

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

	  For Sub-Frame 0
	
	672
	3084
	5604
	9240
	9240
	9240

	Max. Throughput averaged over 1 frame
	kbps
	102.4
	394.4
	426.4
	448.8
	448.8
	448.8

	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:
For 1.4MHz, 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]


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

	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

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

	Allocated subframes per Radio Frame
	
	2
	3+2
	3+2
	3+2
	3+2
	3+2

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

	Target Coding Rate
	
	4/5
	0.7
	0.7
	0.65
	0.65
	0.65

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	1000
	1000
	1000
	1000
	1000
	1000

	  For Sub-Frames 1,6
	Bits
	N/A
	712
	712
	712
	712
	712

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

	  For Sub-Frame 0
	Bits
	N/A
	1000
	1000
	1000
	1000
	1000

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame

(Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	1
	1
	1
	1
	1

	  For Sub-Frames 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
	
	N/A
	1
	1
	1
	1
	1

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	1368
	1512
	1512
	1656
	1656
	1656

	  For Sub-Frames 1,6
	
	N/A
	1368
	1368
	1368
	1368
	1368

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

	  For Sub-Frame 0
	Bits
	N/A
	1512
	1512
	1656
	1656
	1656

	Max. Throughput averaged over 1 frame
	kbps
	200
	442.4
	442.4
	442.4
	442.4
	442.4

	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:
For 1.4MHz, 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].
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