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1 Discussion
In Rel-15 FeLAA, multiple partial PUSCH transmission modes were introduced to provide additional PUSCH transmission opportunities and/or utilize unlicensed spectrum more efficiently. Especially for partial PUSCH mode 1, PUSCH can be transmitted from either the first symbol of scheduled PUSCH (symbol#0 or #1) or symbol #7 in a subframe according to LBT outcome. If PUSCH is transmitted from symbol #7 in a subframe, PUSCH allocated to the first slot of the subframe is punctured. Since UCI can be multiplexed to a PUSCH with partial PUSCH mode 1, in RAN1#91, RAN1 agreed that UCI is always mapped to the 2nd slot of a subframe to avoid puncturing of UCI as follow.
Agreement: 
When UCI is sent along with UL-SCH, the UCI is rate-matched in the 2nd slot of a subframe with Mode 1 operation, regardless this Mode 1 subframe is actually full or partial.
The agreement has been correctly captured in TS36.212 in Section 5.2.2.7A and 5.2.2.8 as below
[bookmark: _Toc10818743][bookmark: _Toc20409153][bookmark: _Toc29387694][bookmark: _Toc29388723][bookmark: _Toc35531598][bookmark: _Toc44619936][bookmark: _Toc51595674]5.2.2.7A	Data and control multiplexing for Partial PUSCH Mode 1
If the control information is channel quality information and the control information is transmitted on the Partial PUSCH Mode 1, the UL-SCH data information and control information are multiplexed such that the CQI/PMI information is present only on the second slot of the subframe.
…
[bookmark: _Toc10818745]5.2.2.8  Channel interleaver
The channel interleaver described in this subclause 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 
-   if the PUSCH is Partial PUSCH Mode 1, the CQI/PMI and RI information are present only on the second slot of the subframe regardless of the number of actually transmitted slot(s) for the subframe based on the result of the channel access procedure in 4.2.1 defined in [8];
However, according to following step (3a) in Section 5.2.2.8 of TS36.212, there is a case that CQI/PMI information is transmitted in the first slot of a subframe with Partial PUSCH mode 1, which contradicts with the above two descriptions.
	(3a)	If CQI/PMI information is transmitted in this subframe with Partial PUSCH mode 1, the vector sequence [image: ] is written onto the [image: ] matrix by sets of [image: ] rows from the column with [image: ] to the column with [image: ] and rows 0 to [image: ] and skipping the matrix entries that are already occupied:
[image: ]
The pseudocode is as follows:
Set i, k to 0.
while k < [image: ],
if [image: ] is not assigned to RI symbols in step (3) and [image: ]
[image: ]
k = k + 1
end if
i = i+1
end while



More specifically, Table 1 summarizes the first symbol index for CQI/PMI transmission based on the step (3a) for each combination of starting and ending symbol.
Table 1. First symbol index for UCI
	Case
	
	
	
	(=)
	First symbol index for UCI

	1
	0
	
	0
	12
	6

	2
	0
	
	1
	11
	5

	3
	1
	
	0
	11
	5

	4
	1
	
	1
	10
	5



Table 2 shows symbol index in a subframe according to the calculated first symbol index for UCI in Table 1. As shown in Table 2, when  and  (i.e. Case 2) UCI is mapped from symbol #6 in the first slot of subframe, which should be corrected so that UCI is mapped from symbol #7 in the second slot of the subframe instead.
	Symbol index in a subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Mapping
	PUSCH
	PUSCH
	PUSCH
	DM-RS
	PUSCH
	PUSCH
	PUSCH
	PUSCH
	PUSCH
	PUSCH
	DM-RS
	PUSCH
	PUSCH
	

	Symbol index for UCI
	0
	1
	2
	
	3
	4
	5
	6
	7
	8
	
	9
	10
	11



Considering the fact that  causes this issue and  is associated with the first PUSCH symbol index for UCI mapping, the following change is proposed to TS36.212. Note that  defined in Section 5.2.2.6 of TS36.212.


================================ Start of TP for TS 36.212 ==================================
5.2.2.8  Channel interleaver
==============================  Unchanged Text are omitted  ===============================
(3a)	If CQI/PMI information is transmitted in this subframe with Partial PUSCH mode 1, the vector sequence [image: ] is written onto the [image: ] matrix by sets of [image: ] rows from the column with [image: ]  to the column with  and rows 0 to [image: ] and skipping the matrix entries that are already occupied:
[image: ]
where =
The pseudocode is as follows:
Set i, k to 0.
while k < [image: ],
if [image: ] is not assigned to RI symbols in step (3) and [image: ] 
[image: ]
k = k + 1
end if
i = i+1
end while 
================================ Unchanged Text Omitted ==================================
================================ End of TP for TS 36.212 ==================================

2 Conclusion
The proposal made in this contribution is summarized below:
Proposal: 
· [bookmark: _GoBack]Adopt TP for TS 36.212.  

================================ Start of TP for TS 36.212 ==================================
5.2.2.8  Channel interleaver
==============================  Unchanged Text are omitted  ===============================
(3a)	If CQI/PMI information is transmitted in this subframe with Partial PUSCH mode 1, the vector sequence [image: ] is written onto the [image: ] matrix by sets of [image: ] rows from the column with [image: ]  to the column with  and rows 0 to [image: ] and skipping the matrix entries that are already occupied:
[image: ]
where =
The pseudocode is as follows:
Set i, k to 0.
while k < [image: ],
if [image: ] is not assigned to RI symbols in step (3) and [image: ] 
[image: ]
k = k + 1
end if
i = i+1
end while 
================================ Unchanged Text Omitted ==================================
================================ End of TP for TS 36.212 ==================================

image3.wmf
(

)

L

m

N

Q

×


image4.wmf
/2

mux

C

y

êú

ëû


image5.wmf
1

mux

C

y

-


image6.wmf
(

)

1

-

×

L

m

N

Q


image7.wmf
0121

1221

mux

muxmuxmuxmux

C

CCCC

yyyy

yyyy

-

++-

éù

êú

êú

êú

ëû

L

L

MMMOM


image8.wmf
CQI

Q

¢


image9.wmf
i

y


image10.wmf
mod2

muxmux

iCC

³

êú

ëû


image11.wmf
ik

yq

=


image1.wmf
011

,,...,

CQI

Q

qqq

¢

-


image2.wmf
(

)

mux

mux

C

R

´


