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1. Introduction

This contribution provides our view on UCI combinations by PUSCH, SR, ACK/NACK, CSI, and SRS.

2. UCI combination for UL transmission
Table 1 tabulates our view of Rel-10 UE behaviors for all possible UCI combinations. Some notes for this table are as follows;

· For “SRS”, it is assumed that a single SRS is practically transmitted after dropping other SRS(s) by a certain predetermined rule (e.g., according to cell indices) when multiple SRSs are intended to be transmitted in a subframe.

· The term of “SR” means;

· Both positive and negative SRs (due to joint coding) in PUCCH format 3 case

· Positive SR in other cases

	Table 1. UCI combinations
　
	Simultaneous-PUCCH-and-PUSCH
	PUSCH
	SR
	A/N
	CSI
	SRS
	Rel-10 behaviour

	1
	-
	　
	SR
	　
	　
	　
	If ( Simultaneous-AN-and-SRS=False ) {
    transmit SR on PUCCH format 1
} Else {
    If ( PCell is configured cell-specific SRS subframe ) {
      transmit SR on shortened PUCCH format 1
    } Else {
      transmit SR on PUCCH format 1
    }
}

	2
	-
	　
	　
	A/N
	　
	　
	If ( Simultaneous-AN-and-SRS=False ) {
    transmit A/N on PUCCH format 1a/1b, or
    transmit A/N by channel selection, or
    transmit A/N on PUCCH format 3
} Else {
    If ( PCell is configured cell-specific SRS subframe ) {
      transmit A/N on PUCCH format 1a/1b with shortened format, or
      transmit A/N by channel selection with shortened format, or
      transmit A/N on PUCCH format 3 with shortened format
    } Else {
      transmit A/N on PUCCH format 1a/1b, or
      transmit A/N by channel selection, or
      transmit A/N on PUCCH format 3
    }
}

	3
	-
	　
	　
	　
	CSI
	　
	Transmit CSI on PUCCH format 2/2a/2b

	4
	-
	　
	　
	　
	　
	SRS
	Transmit SRS

	5
	-
	　
	SR
	A/N
	　
	　
	If ( Simultaneous-AN-and-SRS=False ) {
    transmit A/N on SR resource in case of PUCCH format 1a/1b, or
    transmit ACK-counter on SR resource(s) in case of channel selection (CA), or
    transmit Joint coded SR+A/N in case of PUCCH format 3
} Else {
    If ( PCell is configured cell-specific SRS subframe ) {
      transmit A/N on SR resource with shortened format in case of PUCCH format 1a/1b, or
      transmit ACK-counter on SR resource(s) with shortened format in case of channel selection (CA), or
      transmit joint coded SR+A/N with shortened format in case of PUCCH format 3
    } Else {
      transmit A/N on SR resource in case of PUCCH format 1a/1b, or
      transmit ACK-counter on SR resource(s) in case of channel selection (CA), or
      transmit joint coded SR+A/N in case of PUCCH format 3
    }
}

	6
	-
	　
	SR
	　
	CSI
	　
	drop CSI and see "SR" (conf. 1)

	7
	-
	　
	SR
	　
	　
	SRS
	If ( Simultaneous-AN-and-SRS=False ) {
    Drop SRS and see "SR" (conf. 1)
} Else {
    If ( PCell is configured cell-specific SRS subframe ) {
      Transmit SRS and see "SR" (conf. 1)
    } Else {
      Drop SRS and see "SR" (conf. 1)
    }
}

	8
	-
	　
	　
	A/N
	CSI
	　
	If ( Simultaneous-AN-and-CSI=False ) {
    drop CSI and see "A/N"
} Else {
    Transmit PUCCH format 2a/2b in case of A/N with PUCCH format 1a/1b in normal CP, or
    Transmit joint coded A/N+CSI on PUCCH format 2 in case of A/N with PUCCH format 1a/1b in extended CP, or
    Transmit PUCCH format 2a/2b with ACK-counter in case of A/N with channel selection in normal CP, or
    Transmit joint coded ACK-counter+CSI on PUCCH format 2 in case of A/N with channel selection in extended CP, or

// Follow the instruction in case of PUCCH format 3
      If ( Simultaneous-AN-and-SRS=False ) {
        Transmit joint coded A/N+CSI on PUCCH format 3 in case of A/N with PUCCH format 3 for FDD, or
        Transmit joint coded ACK-counter(per CC)+CSI on PUCCH format 3 in case of A/N with PUCCH format 3 for TDD
      } Else {
        If ( PCell is configured cell-specific SRS subframe ) {
          Transmit joint coded A/N+CSI on shortened PUCCH format 3 in case of A/N with PUCCH format 3 for FDD, or
          Transmit joint coded ACK-counter(per CC)+CSI on shortened PUCCH format 3 in case of A/N with PUCCH format 3 for TDD
        } Else {
          Transmit joint coded A/N+CSI on PUCCH format 3 in case of A/N with PUCCH format 3 for FDD, or
          Transmit joint coded ACK-counter(per CC)+CSI on PUCCH format 3 in case of A/N with PUCCH format 3 for TDD
        }
    }
}

	9
	-
	　
	　
	A/N
	　
	SRS
	If ( Simultaneous-AN-and-SRS=False ) {
    Drop SRS and see "A/N" (conf. 2)
} Else {
    If ( PCell is configured cell-specific SRS subframe ) {
      Transmit SRS and see "A/N" (conf. 2)
    } Else {
      Drop SRS and see "A/N" (conf. 2)
    }
}

	10
	-
	　
	　
	　
	CSI
	SRS
	Drop SRS and see "CSI" (conf. 3)

	11
	-
	　
	SR
	A/N
	CSI
	　
	Drop CSI and see "SR+A/N" (conf. 5)
(FFS for PUCCH Format 3 case)

	12
	-
	　
	SR
	A/N
	　
	SRS
	If ( Simultaneous-AN-and-SRS=False ) {
    Drop SRS and see "SR+A/N" (conf. 5)
} Else {
    If ( PCell is configured cell-specific SRS subframe ) {
      Transmit SRS and see "SR+A/N" (conf. 5)
    } Else {
      Drop SRS and see "SR+A/N" (conf. 5)
    }
}

	13
	-
	　
	SR
	　
	CSI
	SRS
	If ( Simultaneous-AN-and-SRS=False ) {
    Drop SRS and see "SR+CSI" (conf. 6)
} Else {
    If ( PCell is configured cell-specific SRS subframe ) {
      Drop CSI and see "SR+SRS" (conf. 7)
    } Else {
      Drop SRS and see "SR+CSI" (conf. 6)
    }
}

	14
	-
	　
	　
	A/N
	CSI
	SRS
	If ( Simultaneous-AN-and-CSI=False ) {
    Drop CSI and see "A/N+SRS" (conf. 9)  
} Else {
    If ( (Simultaneous-AN-and-SRS=True) && (PCell is configured cell-specific SRS subframe) ) {
      Transmit SRS and see "A/N+CSI" (conf. 8) in case of PUCCH format 3, or
      Drop SRS and see "A/N+CSI" (conf. 8) not in case of PUCCH format 3      
    } Else {
      Drop SRS and see "A/N+CSI" (conf. 8)
    }  
}

	15
	-
	　
	SR
	A/N
	CSI
	SRS
	If ( Simultaneous-AN-and-SRS=False ) {
    Drop SRS and see "SR+A/N+CSI" (conf. 11)
} Else {
    If ( PCell is configured cell-specific SRS subframe ) {
      Drop CSI and see "SR+A/N+SRS" (conf. 12) not in case of PUCCH format 3, or
      Transmit SRS and see "SR+A/N+CSI" (conf. 11) in case of PUCCH format 3
    } Else {
      Drop SRS and see "SR+A/N+CSI" (conf. 11)
    }
}

	16
	-
	PUSCH
	　
	　
	　
	　
	If ( there is any subframe corresponding to cell-specific aperiodic SRS subframe configured on any of the activated Cells ) {
    Transmit PUSCH with rate matching of last SC-FDMA symbols in a subframe
} Else if ( there is any subframe corresponding to cell-specific periodic SRS subframe configured on any of the activated Cells & its frequency band are overlapped with RBs for PUSCH ) {
    Transmit PUSCH with rate matching of last SC-FDMA symbols in a subframe
} Else {
    Transmit PUSCH without rate matching of last SC-FDMA symbols in a subframe
}

	17
	TRUE
	PUSCH
	SR
	　
	　
	　
	If ( aperiodic CSI is triggered ) {
    If ( TB is not associated ) {
      Transmit aperiodic CSI, see "SR" (conf. 1), and see "PUSCH" (conf. 16)
    } Else {
      Transmit aperiodic CSI, transmit BSR, and see "SR" (conf. 1), and see "PUSCH" (conf. 16)
    }
} Else {
    Transmit BSR, see "SR" (conf. 1), and see "PUSCH" (conf. 16)
}

	18
	TRUE
	PUSCH
	　
	A/N
	　
	　
	See "A/N" (conf. 2) and see "PUSCH"

	19
	TRUE
	PUSCH
	　
	　
	CSI
	　
	See "CSI" (conf. 3), transmit dropped CSI (if any) from PUCCH on PUSCH and see "PUSCH" (conf. 16)

	20
	TRUE
	PUSCH
	　
	　
	　
	SRS
	See "SRS" (conf. 4) and see "PUSCH" (conf. 16)

	21
	TRUE
	PUSCH
	SR
	A/N
	　
	　
	If ( aperiodic CSI is triggered ) {
    If ( TB is not associated ) {
      Transmit aperiodic CSI, see "SR+A/N" (conf. 5), and see "PUSCH" (conf. 16)
    } Else {
      Transmit aperiodic CSI, transmit BSR, and see "SR+A/N" (conf. 5), and see "PUSCH" (conf. 16)
    }
} Else {
    Transmit BSR, see "SR+A/N" (conf. 5), and see "PUSCH" (conf. 16)
}

	22
	TRUE
	PUSCH
	SR
	　
	CSI
	　
	If ( aperiodic CSI is triggered ) {
    If ( TB is not associated ) {
      Transmit aperiodic CSI, see "SR+CSI" (conf. 6), and see "PUSCH" (conf. 16)
      (Transmission of dropped CSI (if any) from PUCCH on PUSCH is FFS)
    } Else {
      Transmit aperiodic CSI, transmit BSR, see "SR+CSI" (conf. 6), transmit dropped CSI (if any) from PUCCH on PUSCH, and see "PUSCH" (conf. 16)
    }
} Else {
    Transmit BSR, see "SR+CSI" (conf. 6), transmit dropped CSI (if any) from PUCCH on PUSCH, and see "PUSCH" (conf. 16)
}

	23
	TRUE
	PUSCH
	SR
	　
	　
	SRS
	If ( aperiodic CSI is triggered ) {
    If ( TB is not associated ) {
      Transmit aperiodic CSI, see "SR+SRS" (conf. 7), and see "PUSCH" (conf. 16)
    } Else {
      Transmit aperiodic CSI, transmit BSR, and see "SR+SRS" (conf. 7), and see "PUSCH" (conf. 16)
    }
} Else {
    See "SR+SRS" (conf. 7) and see "PUSCH" (conf. 16)
}

	24
	TRUE
	PUSCH
	　
	A/N
	CSI
	　
	See "A/N" (conf. 2), transmit dropped periodic CSI (if any) from PUCCH on PUSCH, and see "PUSCH" (conf. 16)

	25
	TRUE
	PUSCH
	　
	A/N
	　
	SRS
	See "A/N+SRS" (conf. 9) and see "PUSCH" (conf. 16)

	26
	TRUE
	PUSCH
	　
	　
	CSI
	SRS
	See "CSI+SRS" (conf. 10) and see "PUSCH" (conf. 16)

	27
	TRUE
	PUSCH
	SR
	A/N
	CSI
	　
	If ( aperiodic CSI is triggered ) {
    If ( TB is not associated ) {
      Transmit "SR+A/N+CSI" (conf. 11), transmit aperiodic CSI, and see "PUSCH" (conf. 16)
      (Transmission of dropped periodic CSI (if any) from PUCCH on PUSCH is FFS)
    } Else {
      Transmit "SR+A/N+CSI" (conf. 11), transmit dropped periodic CSI (if any) from PUCCH on PUSCH, transmit BSR, transmit aperiodic CSI, and see "PUSCH" (conf. 16)
    }
} Else {
    Transmit "SR+A/N+CSI" (conf. 11), transmit dropped periodic CSI (if any) from PUCCH on PUSCH, transmit BSR, and see "PUSCH" (conf. 16)
    (FFS for PUCCH Format 3 case)
}

	28
	TRUE
	PUSCH
	SR
	A/N
	　
	SRS
	If ( aperiodic CSI is triggered ) {
    If ( TB is not associated ) {
      Transmit aperiodic CSI, see "SR+A/N+SRS" (conf. 12), and see "PUSCH" (conf. 16)
    } Else {
      Transmit aperiodic CSI, transmit BSR, and see "SR+A/N+SRS" (conf. 12), and see "PUSCH" (conf. 16)
    }
} Else {
    Transmit BSR, see "SR+A/N+SRS" (conf. 12) and see "PUSCH" (conf. 16)
}

	29
	TRUE
	PUSCH
	SR
	　
	CSI
	SRS
	If ( aperiodic CSI is triggered ) {
    If ( TB is not associated ) {
      See "SR+CSI+SRS" (conf. 13), transmit aperiodic CSI, and see "PUSCH" (conf. 16)
      (Transmission of dropped periodic CSI (if any) from PUCCH on PUSCH is FFS)
    } Else {
      See "SR+CSI+SRS" (conf. 13), transmit BSR, transmit dropped periodic CSI (if any) from PUCCH on PUSCH, transmit aperiodic CSI, and see "PUSCH" (conf. 16)
    }
} Else {
    See "SR+CSI+SRS" (conf. 13), transmit BSR, transmit dropped periodic CSI (if any) from PUCCH on PUSCH, and see "PUSCH" (conf. 16)
}

	30
	TRUE
	PUSCH
	　
	A/N
	CSI
	SRS
	See "A/N+CSI+SRS" (conf. 14), transmit dropped CSI (if any) on PUSCH, and see "PUSCH" (conf. 16) 

	31
	TRUE
	PUSCH
	SR
	A/N
	CSI
	SRS
	If ( aperiodic CSI is triggered ) {
    If ( TB is not associated ) {
      See "SR+A/N+CSI+SRS" (conf. 15), transmit aperiodic CSI, and see "PUSCH" (conf. 16)
    (Transmission of dropped periodic CSI (if any) from PUCCH on PUSCH is FFS)
    } Else {
      See "SR+A/N+CSI+SRS" (conf. 15), transmit BSR, transmit dropped periodic CSI (if any) from PUCCH on PUSCH, transmit aperiodic CSI, and see "PUSCH" (conf. 16)
    }
} Else {
    See "SR+A/N+CSI+SRS" (conf. 15), transmit BSR, transmit dropped periodic CSI (if any) from PUCCH on PUSCH, and see "PUSCH" (conf. 16)
}


3. Conclusion

In this contribution, we provide our view on UCI combination in Rel-10. In conclusion, we propose RAN1 discusses and agrees Table 1 for UCI combination in Rel-10.
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