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1 Introduction

In this contribution, we discuss the corrections on UCI on PUSCH in 36.212. 
2 Discussion
The following two aspects are discussed:

· As the sTTI on FS3 is not in the objectives of the WID, therefore, the LAA related aspects should not be applied to slot/subslot PUSCH.
· For UCI mapping on sPUSCH, we have following agreement:

Agreement:

Re-use the legacy mapping rule of UCI on 1ms PUSCH for UCI mapping on 1-slot sPUSCH.
Therefore, we have following proposal:
Proposal 1: Endorse following text proposal to 36.212.
------------------------------------------------Start of Text Proposal to 36.212-----------------------------------------
<Unchanged parts are omitted>
2.1.1.1 5.2.2.8
Channel interleaver

The channel interleaver described in this section in conjunction with the resource element mapping for PUSCH in [2] implements a time-first mapping of modulation symbols onto the transmit waveform while ensuring that the HARQ-ACK and RI information are present on both slots in the subframe for PUSCH with subframe duration. HARQ-ACK information is mapped to resources around the uplink demodulation reference signals while RI information is mapped to resources around those used by HARQ-ACK. 

The input to the channel interleaver are denoted by 
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. In case where more than one UL-SCH transport block are transmitted in a subframe of an UL cell, the HARQ-ACK and RI information are multiplexed with data on both UL-SCH transport blocks. 

The number of modulation symbols per layer in the subframe is given by 
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. The output bit sequence from the channel interleaver is derived as follows:

(1)
Assign 
[image: image5.wmf]PUSCH

symb

N

C

mux

=

 to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1, 2,…,
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 is determined according to section 5.2.2.6, or by higher layer parameter symPUSCH-UpPts for PUSCH transmission in UpPTS.
(2)
The number of rows of the matrix is 
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 and we define 
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The rows of the rectangular matrix are numbered 0, 1, 2,…, 
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 from top to bottom.

(3) If rank information is transmitted in this subframe/slot/subslot, the vector sequence 
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 is written onto the columns depending on PUSCH duration and DMRS pattern for PUSCH with subslot duration and by sets of 
[image: image12.wmf](

)

L

m

N

Q

×

 rows starting from the last row and moving upwards according to the following pseudo-code. 

Set i, j to 0.

Set r to 
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while i < 
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if the duration of the PUSCH is subframe
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else if the duration of the PUSCH is slot
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else if the duration of the PUSCH is subslot
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end if

end while

Where ColumnSet is given

-
in Table 5.2.2.8-1 or Table 5.2.2.8-1A and indexed left to right from 0 to 3 for PUSCH with subframe duration, 

-
in Table 5.2.2.8-1 indexed left to right from 0 to 1 for PUSCH with slot duration,

-
as {1} if DMRS pattern field of corresponding uplink DCI formats is '00' for subslot#0, '10' for subslot#1, '01' for subslot#2, '10' for subslot#4 or '00' for subslot#5, and as {0} otherwise, for PUSCH with subslot duration.

(4) Write the input vector sequence, for k = 0, 1,…, 
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The pseudocode is as follows:

Set i, k to 0.

while k <
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 is not assigned to RI symbols
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k = k + 1
end if

i = i+1

end while

(5) If HARQ-ACK information is transmitted in this subframe/slot/subslot, the vector sequence 
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 is written onto the columns depending on PUSCH duration and DMRS pattern for PUSCH with subslot duration, and by sets of 
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 rows starting from the last row and moving upwards according to the following pseudo-code. Note that this operation overwrites some of the channel interleaver entries obtained in step (4). 

Set i, j to 0.

Set r to 
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 for PUSCH with subslot duration, and 
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while i < 
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if the duration of the PUSCH is subframe
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else if the duration of the PUSCH is slot
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else if the duration of the PUSCH is subslot and 
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else if the duration of the PUSCH is subslot and 
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end if

end while

Where ColumnSet is given
-
in Table 5.2.2.8-2 and indexed left to right from 0 to 3 for PUSCH with subframe duration,

-
in Table 5.2.2.8-2 indexed left to right from 0 to 1 for PUSCH with slot duration,

-
as {1} if DMRS pattern field of corresponding uplink DCI formats is '01' for subslot#0, '11' for subslot#1, '10' for subslot#3, or '11' for subslot#4, and as {0} otherwise, for PUSCH with subslot duration.(6) The output of the block interleaver is the bit sequence read out column by column from the 
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 is the number of layers the corresponding UL-SCH transport block is mapped onto.

Table 5.2.2.8-1: Column set for Insertion of rank information for PUSCH not scheduled using DCI Format 0A, 4A, 0B and 4B

	CP configuration
	Column Set

	Normal
	{1, 4, 7, 10}

	Extended
	{0, 3, 5, 8}


Table 5.2.2.8-1A: Column set for Insertion of rank information for PUSCH scheduled using DCI Format 0A, 4A, 0B and 4B

	CP Configuration
	PUSCH Starting Position
	Column Set

	Normal


	At symbol 0
	{1, 4, 7, 10}

	
	Within symbol 0 or at symbol 1
	{0, 3 ,6, 9} 


Table 5.2.2.8-2: Column set for Insertion of HARQ-ACK information

	CP configuration
	Column Set

	Normal
	{2, 3, 8, 9}

	Extended
	{1, 2, 6, 7}


The same channel interleaver procedures for RI are applied for CRI, using CRI instead of RI in the equations.
<Unchanged parts are omitted>

------------------------------------------------End of Text Proposal to 36.212-----------------------------------------
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