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1
Introduction
In this contribution, we provide our views on several remaining issues regarding UCI multiplexing with PUSCH [1].
2
Discussion
In [1], a list of open issues for UCI multiplexing with PUSCH has been identified:

2.1 Q’ function for ACK/NACK and RI
Regarding the applicability of the legacy and new formulas, our views are: 
· The legacy formula for Q’ is applied when only one transport block is transmitted in an UL cell is:
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· The new formula for Q’ is applied when two transport blocks are transmitted in an UL cell:
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For Section 5.2.2.6.5 in [2], regarding the channel coding for more than 11 bits of HARQ-ACK, the text proposal for formulating the output encoded bit sequence is: 
-------  START OF PROPOSED TEXT CHANGE  ----------------------------------------------------------------------------------
The output bit sequence 
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 is obtained as follows:

set i, j, k to 0

while 
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end if
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end while

-------  END OF PROPOSED TEXT CHANGE  --------------------------------------------------------------------------------------
2.2 HARQ-ACK Encoding
In [2], the paragraph below Table 5.2.2.6-A,  "For the case that HARQ-ACK consists of more than two bits information, ..." is for 3 and 4 ACK/NACK bits in Rel-8 (TDD). It is proposed that:

· remove this paragraph and expand the applicability of paragraph below Table 5.2.2.6-2, “If HARQ-ACK feedback consists of 
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 bits of information as a result of the aggregation of HARQ-ACK bits corresponding to multiple DL cells, …”
2.3 Placement of RI Bits in the Report for Multi-CC Feedback
Since RI feedback timing is configured by higher layers, it is straightforward to avoid the need to feed back multiple RIs for multiplex DL carriers in the same UL subframe. Thus, our view regarding RI placement is as follows:

· no need to support multi-RI feedback in the same UL subframe and RI bits are placed in the SC-FDM symbols according to Table 5.2.2.8-1 in [2] as in Rel-8
2.4 Placement of ACK/NACK and RI Bits in the Report for TDD Case
In current version of TS 36.212 in [2], the details on forming the bit sequence: 
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 for TDD is not specified. Although the related rules can be found in Section 7.3 of TS 36.213, it is still desirable to fill in this hole in TS 36.212. So we have the following text proposal: 
-------  START OF PROPOSED TEXT CHANGE  ----------------------------------------------------------------------------------
For TDD with/without carrier aggregation, the HARQ-ACK bit sequence: 
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 is the result of the concatenation of HARQ-ACK information bits for different cells according to the following pseudo-code:
Set
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 to be the number of cells configured by higher layers for the UE
 -- could be 1 for single carrier TDD
Set
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to be the number of HARQ-ACK information bits configured by higher layers for the UE to feed back over cell i



--  note: 
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Set bit sequence: 
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 to be the HARQ-ACK information bits configured by higher layers for the UE to feed back over cell i
-- the bit sequence for cell i is ordered first from codeword 0 to codeword 1 (not needed in case of spatial  bundling), then from 
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 (Table 10.1-1  in TS 36.213)
Set i = 0
-- cell index: lower indices correspond to lower RRC indices of corresponding cell

Set j = 0 
-- global HARQ-ACK information bit index

while 
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set k = 0
-- local HARQ-ACK information bit index for cell i
while k <
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end while
-------  END OF PROPOSED TEXT CHANGE  --------------------------------------------------------------------------------------
2.5 Scell Selection in Absence of Pcell Transmission
When there is no PUSCH transmission on Pcell but there are multiple Scells carrying PUSCH, we have the following options:

· Option 1: UCI is sent on PUCCH in Pcell

· Option 2: UCI is multiplexed with the PUSCH in one Scell

For Option 2, we need to have a rule to select the Scell and multiplex the UCI in the corresponding PUSCH. Our view regarding the Scell selection is as follows:

· each Scell has a related priority metric configured by higher layers and the UCI should be multiplexed to the PUSCH on the cell of highest priority metric
· the priority metric could be simply the cell index

3
Conclusions 

In this contribution, we have provided our views and text proposals on several remaining issues regarding UCI multiplexing with PUSCH to help the completion of TS 36.212 in [2].
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