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7.2.2

Uplink control signaling

Control signalling on PUSCH

R1-073656
ACK/NACK transmission with UL data
Nokia Siemens Networks, Nokia

R1-073657
ACK/NACK modulation with UL data
Nokia Siemens Networks, Nokia
R1-073388
UL L1/L2 control signals with data Multiplexing Details
Motorola

R1-073572
Control Signaling Location in Presence of Data in E-UTRA UL
Samsung
R1-073544
Control signaling transmission format in presence of data in E-UTRA UL
Samsung

R1-073269
Rate matching details for control and data multiplexing
Qualcomm
R1-073548
HARQ redundant symbol selection for synchronous HARQ
Samsung
· Same gain factor for control and data

· Different coding rates for control is achieved by occupying different number of symbols

· The coding rate to use for the control signalling is given by the PUSCH MCS. The relation is expressed in a table.

· A table links each PUSCH MCS with a given coding rate for control signalling, i.e, the number of symbols to use for an ACK/NAK or a certain CQI/PMI size

· Data and the different control fields (ACK/NAK, CQI/PMI) are mapped to separate modulation symbols, i.e., a single symbol (QPSK/16QAM/64QAM) cannot contain both data and control

· For CQI, FFS which option to select

· the same constellation as used by PUSCH is used

· restrict the constellation 

· For ACK/NAK, the coding, scrambling and modulation should maximize the Euclidean distance

· For ACK/NAK (in case of FDD), a modulation symbol used for control signaling carries at most 2 bits of coded control information regardless of PUSCH modulation scheme

· Rate matching 

· 1 stage – the circular buffer RM takes presence of control signalling into account

· For ACK/NAK transmission, starting points in circular buffer are not affected by presence/absence of control signalling

· Investigate the need for a mapping rule taking error cases into account

· FFS if PUSCH is power boosted to compensate for coding loss for data when control is transmitted

· Control signalling mapped such that it appears in both slots of a subframe (for FS type 1)

· Control signalling mapped to SC-FDMA symbols next to RS:es

· If the UE is allowed to autonomously select between different CQI formats, the amount of blind decodings acceptable to the eNdoeB is FFS


