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1   Background
During RAN4#86 Athens meeting, WF[1] about sTTI BS demodulation requirements was approved, due to the limited meeting time, the specific FRC for the simulation is not decided.
In this contribution, we give our proposal about the sPUSCH FRC definition as per the agreed WF[1].

2   Discussion

As per RAN1 agreements, for sPUSCH scheduling, the resource allocation for sPUSCH is system bandwidth dependent and only multiple of the sRBGs size can be allocated as below:
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	 sRBG size 
	4
	4
	4
	4

	Starting point granularity
	4
	4
	4
	4


If we use full bandwidth for the simulation, then the specific number of RB should be multiple of 4, then 24 RBs for 5MHz, 48 RBs for 10MHz, 72 RBs for 15MHz and 100 RBs for 20MHz.
Observation 1: the specific number of RB should be multiple of 4, then 24 RBs for 5MHz, 48 RBs for 10MHz, 72 RBs for 15MHz and 100 RBs for 20MHz under the full bandwidth condition.
As per the value in the legacy TBS is scaled according to TBS*α with the resulting TBS rounded off to the closest valid TBS, the TBS scaling factor for 2/3-symbol sPUSCH is 1/12 and 2/12 for 1 and 2 data symbols in sPUSCH respectively. Here we assume no SRS transmission, considering the sPUSCH pattern for subslot TTI is [3,2,2,2,2,3] and DMRS position pattern:
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	DMRS position pattern indicated by a UL grant scheduling sPUSCH in sTTI n

	sTTI 0
	sTTI 1
	sTTI 2
	sTTI 3
	sTTI 4
	sTTI 5

	R D D
	R D
	R D
	R D
	R D
	R D D

	D D R
	D R
	D D
	D R
	D R
	

	
	D D
	
	D D | R
	D D
	

	
	D D | R
	
	
	D D | R
	


Note: | denotes the boundary of sTTI n
The number of symbols available for data transmission within an sTTI can be 
· 1 or 2 for a sTTI with 2 symbols
· 1 or 2 for a sTTI with 3 symbols
Observation 2: The number of symbols available for data transmission can be 1 or 2 for each subslot TTI.

Summary, as per the above observations and other related RAN1 agreements, by following the steps below:

1: Calculate the corresponding LTE legacy TBS with the assigned number of RBs;

2: Scale the legacy TBS according to TBS*α got in step 1: α equals to 1/12 for subslot-based PUSCH with one data symbol in the subslot, and 1/6 for subslot-based PUSCH with two data symbols in the subslot);

3: Round the scaled TBS to the closet valid TBS as defined in Table 7.1.7.2.1-1 in TS 36.212
Then we can get the following FRC table for sPUSCH:

	Reference channel
	Ax-1
	Ax-2
	Ax-3
	Ax-4

	Allocated resource blocks
	24
	48
	72
	100

	DFT-OFDM Symbols per subframe
	1
	2
	1
	2
	1
	2
	1
	2

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate
	3/4
	3/4
	
	3/4
	3/4

	Payload size (bits)
	872
	1736
	1736
	3496
	2536
	5160
	3624
	7224

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	2

	Total number of bits per sub-frame
	1152
	2304
	2304
	4608
	3456
	6912
	4800
	9600

	Total symbols per sub-frame
	288
	576
	576
	1152
	864
	1728
	1200
	2400


Proposal: Use the following FRC for sPUSCH simulation and performance requirements:

Table A.4-1a: FRC parameters for sTTI performance requirements (16QAM 3/4)
	Reference channel
	A4a-1
	A4a-2
	A4a-3
	A4a-4

	Allocated resource blocks
	24
	48
	72
	100

	DFT-OFDM Symbols per subframe
	1
	2
	1
	2
	1
	2
	1
	2

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate
	3/4
	3/4
	
	3/4
	3/4

	Payload size (bits)
	872
	1736
	1736
	3496
	2536
	5160
	3624
	7224

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	2

	Total number of bits per sub-frame
	1152
	2304
	2304
	4608
	3456
	6912
	4800
	9600

	Total symbols per sub-frame
	288
	576
	576
	1152
	864
	1728
	1200
	2400


3   Proposals
In this contribution, we analyses the related core specification about sTTI TBS calculation and give our observations and proposal about the TBS for sPUSCH:

Observation 1: the specific number of RB should be multiple of 4, then 24 RBs for 5MHz, 48 RBs for 10MHz, 72 RBs for 15MHz and 100 RBs for 20MHz under the full bandwith condition;
Observation 2: The number of symbols available for data transmission can be 1 or 2 for each subslot sTTI;
Proposal1: Use the following FRC for sPUSCH simulation and performance requirements:

Table A.4-1a: FRC parameters for sTTI performance requirements (16QAM 3/4)
	Reference channel
	A4a-1
	A4a-2
	A4a-3
	A4a-4

	Allocated resource blocks
	24
	48
	72
	100

	DFT-OFDM Symbols per subframe
	1
	2
	1
	2
	1
	2
	1
	2

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate
	3/4
	3/4
	
	3/4
	3/4

	Payload size (bits)
	872
	1736
	1736
	3496
	2536
	5160
	3624
	7224

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	2

	Total number of bits per sub-frame
	1152
	2304
	2304
	4608
	3456
	6912
	4800
	9600

	Total symbols per sub-frame
	288
	576
	576
	1152
	864
	1728
	1200
	2400
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