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1. Introduction

In this contribution, we discuss several issues related to UCI multiplexing on PUSCH in the current version of TS36.212 [1], mainly focusing on the introduction of UCI multiplexing on eLAA SCell. 
2. Discussion 

Typo of calculating SC-FDMA symbol 

The following paragraph describes the behavior of calculating available REs for UL data after rate-matching on UCIs [1]:

 For UL-SCH data information 
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 is the number of layers the corresponding UL-SCH transport block is mapped onto, and
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 is the scheduled bandwidth for PUSCH transmission in the current sub-frame for the transport block, and 
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 is the number of SC-FDMA symbols in the current PUSCH transmission sub-frame given by 
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Given available REs for UL data is calculated based on the current subframe instead of the subframe for initial transmission, the parameter 
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in the above highlighted equation is clearly a typo.
Proposal 1: Make the following correction on section 5.2.2.6 of TS 36.212: 
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Correction on calculation of  SRS symbol
A similar situation as in proposal 1 occurs when calculating 
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 in above mention equation when calculating available REs for UL data, as quoted below from [1]:
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 is the number of SC-FDMA symbols in the current PUSCH transmission sub-frame given by 
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 is equal to 1 for non-BL/CE UEs and BL/CE UEs in CEModeA
-
if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe for initial transmission, or 

-
if UE transmits PUSCH and SRS in the same subframe for the current subframe in the same serving cell, or 

-
if the PUSCH resource allocation for the current subframe even partially overlaps with the cell-specific SRS subframe and bandwidth configuration defined in section 5.5.3 of [2], or 

-
if the current subframe in the same serving cell is a UE-specific type-1 SRS subframe as defined in Section 8.2 of [3], or 
-
if the current subframe in the same serving cell is a UE-specific type-0 SRS subframe as defined in section 8.2 of [3] and the UE is configured with multiple TAGs. 
-
Otherwise 
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 is equal to 0.
The above highlighted sentence is added in Release 12 to align the Rel-8 and CA UE behavior when operating on a single cell.[2] However, calculating 
[image: image14.wmf]SRS

N

 for a current subframe has nothing to do with the subframe for initial transmission, and the current subframe should be used instead as other sub-bullets. Also, according to the following paragraph from [3], it is also clear the current subframe should be used in this case:
For UL-SCH data information 
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 is the scheduled bandwidth for PUSCH transmission in the current sub-frame for the transport block, and 
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 is the number of SC-FDMA symbols in the current PUSCH transmission sub-frame given by 
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is equal to 1 if UE is configured to send PUSCH and SRS in the same subframe for the current subframe or if the PUSCH resource allocation for the current subframe even partially overlaps with the cell specific SRS subframe and bandwidth configuration defined in Section 5.5.3 of [2]. Otherwise 
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is equal to 0.
Proposal 2: RAN1 should further discuss how to handle the following correction:
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 is the number of SC-FDMA symbols in the current PUSCH transmission sub-frame given by 
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 is equal to 1 for non-BL/CE UEs and BL/CE UEs in CEModeA
-
if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe for the current subframe, or 
“the subframe” for calculating start/end of PUSCH on LAA SCell
    As PUSCH on LAA SCell may start or end on symbols different from those on legacy cells, 
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 are introduced to take care of such differences [1]:
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH not starting from the beginning of the first symbol of the subframe, otherwise is equal to 0. 

-
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH up to the second to last symbol of the subframe and 
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 is equal to 0, otherwise is equal to 0.
The above descriptions can be found when calculating UCI REs where the subframe should refer to “the subframe for  initial transmission” and when calculating data REs where the subframe should refer to “the current subframe”. As in different sentences the initial subframe and the current subframe are used in different places and paragraph, it is confusing what “the subframe” indeed stands for.
Proposal 3: RAN1 can consider adopt changes for  
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to differentiate “the subframe” between“the subframe for  initial transmission” and “the current subframe”. A corresponding text proposal is appended. 
3. Conclusion

In this contribution, we discuss issues of UCI multiplexing on PUSCH in current 36.212. Corresponding CR would be provided in view of the discussions on the following proposal:

Proposal 1: Make the following correction on section 5.2.2.6 of TS 36.212: 
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Proposal 2: RAN1 should further discuss how to handle the following correction:
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 is the number of SC-FDMA symbols in the current PUSCH transmission sub-frame given by 
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 is equal to 1 for non-BL/CE UEs and BL/CE UEs in CEModeA
-
if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe for the current subframe, or 
Proposal 3: RAN1 can consider adopt changes for  
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to differentiate “the subframe” between“the subframe for  initial transmission” and “the current subframe”. A corresponding text proposal is appended. 
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Appendix

****************************Start of Text Proposal****************************************
5.2.2.6 
Channel coding of control information

<…>
For the case when only one transport block is transmitted in the PUSCH conveying the HARQ-ACK bits, rank indicator bits or CRI bits:
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where 

<…>
-
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH not starting from the beginning of the first symbol of the subframe for initial transmission, otherwise is equal to 0. 

-
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH up to the second to last symbol of the subframe for initial transmission and 
[image: image41.wmf]SRS

N

 is equal to 0, otherwise is equal to 0.
<…>
For the case when two transport blocks are transmitted in the PUSCH conveying the HARQ-ACK bits, rank indicator bits or CRI bits:
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where 

<…> 
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH for the first and second transport block not starting from the beginning of the first symbol of the subframe for initial transmission, otherwise is equal to 0. 
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH for the first and second transport block up to the second to last symbol of the subframe for initial transmission and 
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 are obtained from the initial PDCCH or EPDCCH for the corresponding transport block. 

<…>
For UL-SCH data information 
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH not starting from the beginning of the first symbol of the current subframe, otherwise is equal to 0. 
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH up to the second to last symbol of the current subframe and 
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 is equal to 0, otherwise is equal to 0.
<…>
5.2.4.1
Channel coding of control information

Control data arrives at the coding unit in the form of channel quality information (CQI and/or PMI), HARQ-ACK and rank indication. Different coding rates for the control information are achieved by allocating different number of coded symbols for its transmission. When the UE transmits HARQ-ACK bits or rank indicator bits, it shall determine the number of coded symbols 
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 for HARQ-ACK or rank indicator as
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<…>
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH not starting from the beginning of the first symbol of the current subframe, otherwise is equal to 0. 
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH up to the second to last symbol of the current subframe and 
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 is equal to 0, otherwise is equal to 0.
****************************End of Text Proposal****************************************
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