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1. Introduction
Through this contribution, we’d like to suggest the use of a shortened ACK/NACK format in the case that both ACK/NACK and S-RS are transmitted together at the same time. Regarding CQI interaction with SRS, We prefer to define new PUCCH slot format by applying puncturing of one SC-FDMA symbol in addition to the current PUCCH slot format ‘2’. In the following sections, additional preferences and exemplary figures are presented.
2. Proposed Sounding RS interaction with PUCCH
2.1 ACK/NACK and S-RS simultaneous transmission
In this case, we preferred following solution.
· Define new PUCCH slot format with SF 3 in addition to the current PUCCH slot format ‘0’ and ‘1’ with SF 4 as shown in Figure 1.

· Every UE should be informed during which subframe new PUCCH format should be utilized, In other words, every UE should be aware of when S-RS is transmitted from any UE in the cell. 

However, S-RS spanning bandwidth still remains as a point of dispute. Some companies have a strong preference over S-RS bandwidth spanning whole UL system bandwidth while the other companies express quite opposite opinion of confining it to inner band excluding the edge band assigned for PUCCH.
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(a) Current PUCCH slot format 0 or 1      (b) New PUCCH slot format (Inner band S-RS)

(4 symbols for ACK/NACK data part)           (3 symbols for ACK/NACK data part)
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(c) New PUCCH slot format (whole band S-RS)
(3 symbols for ACK/NACK data part)
Figure 1: ACK/NACK and S-RS multiplexing alternatives
2.2 CQI and S-RS simultaneous transmission
In the simply way, we prefer to puncture one of CQI symbol when S-RS transmits.
· Define new PUCCH slot format by applying puncturing of one SC-FDMA symbol in addition to the current PUCCH slot format ‘2’ as shown in Figure 2.

· Depending on S-RS spanning bandwidth, the application of new PUCCH slot format may or may not be necessary during the subframe in which S-RS is transmitted from any UE in the cell.

· If S-RS bandwidth covers whole system bandwidth, every UE should be informed during which subframe new PUCCH slot format should be utilized for CQI.

· If S-RS bandwidth is confined only to the inner band excluding the edge band for PUCCH, UEs who don’t have simultaneous S-RS transmission can still utilize the current PUCCH slot format.

Just like in case of ACK/NACK puncturing, a controversial point on the S-RS spanning bandwidth still remains in CQI puncturing. One difference from the former case is that some UEs without simultaneous S-RS transmission need not apply the new format for CQI if S-RS bandwidth is confined to the inner band while in case of ACK/NACK, all the UEs are required to apply new slot format if they are assigned to transmit their ACK/NACK during the subframes in which S-RS is transmitted from any UE in the cell. From our point of view, method (b) in Figure 2 is preferred, so other CQI UEs not having S-RS transmission can transmit their transmission over whole slot (7 symbols in FDD FS1).
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(a) Current PUCCH slot format 2           (b) Puncturing one symbol from PUCCH format 2

(inner part S-RS)
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(c) Puncturing one symbol from PUCCH format 2 (whole band S-RS)

Figure 2: CQI and S-RS multiplexing alternatives
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