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1. Introduction

In RAN1 #61bis, it was agreed that PUCCH format 1b with channel selection and DFT-S-OFDM are the ACK/NAK multiplexing schemes in LTE-A with carrier aggregation. However, there is no discussion on simultaneous transmissions of different UL signals, including ACK/NAK, CSI, SR and SRS. In this document, we share our views on the transmission methods for different UCIs as well as SRS on PUCCH. 
2. UCI transmission on PUCCH
Table 1 shows 15 possible combinations of different UCIs and SRS transmission and the corresponding transmission methods for each of them, when simultaneous PUCCH and PUSCH transmission is not configured. Generally speaking, the design of simultaneous transmission of different UCIs and SRS shall be aligned with Rel-8 design as much as possible. Considering that PUCCH format 3 can be used for ACK/NAK transmission in Rel-10, some new designs may be necessary. 
Table 1: Transmission rules for different combinations of UCIs and SRS on PUCCH in Rel-10
	Config.
	CQI
	A/N
	SR
	SRS
	PUCCH only

	1
	√
	　
	　
	　
	· CQI transmitted on PUCCH with PUCCH format 2

	2
	　
	√
	　
	　
	· ACK/NAK transmitted on PUCCH with
· PUCCH format 1a/1b, or
· PUCCH format 1b with channel selection, or
· PUCCH format 3
· if Simultaneous-AN-and-SRS = False
· ACK/NAK transmitted on PUCCH with normal format

· if Simultaneous-AN-and-SRS = Ture
· ACK/NAK transmitted on PUCCH with shortened format in SRS subframes

	3
	　
	　
	√
	　
	· SR transmitted on PUCCH with PUCCH format 1
· if Simultaneous-AN-and-SRS = False
· SR transmitted on PUCCH with normal format

· if Simultaneous-AN-and-SRS = Ture

· SR transmitted on PUCCH with shortened format in SRS subframes

	4
	　
	　
	　
	√
	· SRS transmitted on the last SC-FDMA symbol

	5
	√
	√
	　
	　
	· if Simultaneous-AN-and-CQI = False
· CQI is dropped,
· ACK/NAK transmitted on PUCCH according to Config. 2
· if Simultaneous-AN-and-CQI = True
· if ACK/NAK transmission on PUCCH is based on PUCCH format 1a/1b or PUCCH format 1b with channel selection
· ACK/NAK + CQI are transmitted on PUCCH with PUCCH format 2/2a/2b following Rel-8 design
· if ACK/NAK transmission on PUCCH is based on PUCCH format 3
· ACK/NAK + CQI are transmitted on PUCCH with PUCCH format 3, with some form of ACK/NAK bundling if necessary

	6
	√
	　
	√
	　
	· CQI is dropped
· SR transmitted on PUCCH with PUCCH format 1, according to Config. 3

	7
	√
	　
	　
	√
	Higher layer configures one of the two options:

· Option 1: SRS is dropped and CQI transmitted on PUCCH 
· Option 2: CQI is dropped and SRS transmitted in the last SC-FDMA symbol

	8
	　
	√
	√
	　
	· if ACK/NAK transmission is based on PUCCH format 1a/1b or PUCCH format 1b with channel selection
· ACK/NAK transmitted on the SR resource, following Rel-8 design

· if ACK/NAK transmission is based on PUCCH format 3
· joint coding of ACK/NAK and SR, transmitted on PUCCH format 3 resource

	9
	　
	√
	　
	√
	· if Simultaneous-AN-and-SRS = False
· SRS is dropped
· ACK/NAK transmitted on PUCCH with normal format
· if Simultaneous-AN-and-SRS = True
· SRS transmitted on the last SC-FDMA symbol
· ACK/NAK transmitted on PUCCH with shortened format in SRS subframes

	10
	　
	　
	√
	√
	· if Simultaneous-AN-and-SRS = False
· SRS is dropped
· SR transmitted on PUCCH with normal format

· if Simultaneous-AN-and-SRS = True
· SRS transmitted on the last SC-FDMA symbol
· SR transmitted on PUCCH with shortened format in SRS subframes

	11
	√
	√
	√
	　
	· if ACK/NAK transmission is based on PUCCH format 1a/1b or PUCCH format 1b with channel selection
· ACK/NAK transmitted on the SR resource, following Rel-8 design

· CQI is dropped
· if ACK/NAK transmission is based on PUCCH format 3
· joint coding of ACK/NAK and SR, transmitted on PUCCH format 3 resource
· CQI is dropped

	12
	√
	√
	　
	√
	· if Simultaneous-AN-and-SRS = False
· SRS is dropped
· ACK/NAK + CQI according to Config. 5
· if Simultaneous-AN-and-SRS = True  
· if Simultaneous-AN-and-CQI = False
· CQI is dropped
· ACK/NAK transmitted on PUCCH according to Config. 2 with shortened format in SRS subframes
· SRS transmitted on the last SC-FDMA symbol
· if Simultaneous-AN-and-CQI = True
· if ACK/NAK transmission is based on PUCCH format 1a/1b or PUCCH format 1b with channel selection  
· SRS is dropped
· ACK/NAK + CQI are transmitted on PUCCH with PUCCH format 2/2a/2b following Rel-8 design
· if ACK/NAK transmission is based on PUCCH format 3
· ACK/NAK + CQI transmitted on PUCCH format 3 resource with shortened format in SRS subframes, with some form of ACK/NAK bundling if necessary
· SRS transmitted on the last SC-FDMA symbol

	13
	√
	　
	√
	√
	· if Simultaneous-AN-and-SRS = False
· SRS is dropped
· CQI is dropped
· SR transmitted on PUCCH with normal format
· if Simultaneous-AN-and-SRS = True
· CQI is dropped
· SRS transmitted on the last SC-FDMA symbol
· SR transmitted on PUCCH with shortened format in SRS subframes

	14
	　
	√
	√
	√
	· if Simultaneous-AN-and-SRS = False
· SRS is dropped
· ACK/NAK + SR transmitted on PUCCH according to Config. 8, with normal format
· if Simultaneous-AN-and-SRS = True
· SRS transmitted on the last SC-FDMA symbol
· ACK/NAK + SR transmitted on PUCCH according to Config 8, with shortened format in SRS subframes

	15
	√
	√
	√
	√
	· if Simultaneous-AN-and-SRS = False
· SRS is dropped 
· CQI is dropped
· ACK/NAK + SR according to Config. 8, with normal format
· if Simultaneous-AN-and-SRS = True
· SRS transmitted on the last SC-FDMA symbol
· CQI is dropped
· ACK/NAK + SR according to Config. 8, with shortened format in SRS subframes


3. Conclusions

In this contribution, we discuss the transmission rules for possible combinations of UCIs in Rel-10. It is proposed that RAN1 discusses contents of Table 1 for agreements.
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