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1 Introduction
In the Tuesday morning adhoc session on MIMO-related aspects of PDCCH control signaling [1] the following has been concluded:

PUSCH CQI-only transmission: Signaling MCS_index = 29 in conjunction with a set aperiodic CQI trigger is used to signal CQI-only transmission.

However, when revisiting the issue in the main session, concerns on the concluded signaling have been raised. This contribution is intended to address the raised concerns.

2 Discussion and clarification

As described in [2] the solution of signaling MCS_index = 29 on PDCCH in conjunction with a set aperiodic CQI trigger to signal CQI-only transmission on PUSCH, prevents from using RV1 when multiplexing CQI/PMI with data, since MCS_index = 29 corresponds to signal RV1. On PUSCH data transmission, RV1 can only be used for retransmissions, since if signaling RV1 on PDCCH, the transport block size cannot be signaled, which is required to generate the transport block in the UE. Therefore, using MCS_index = 29 only impacts only PUSCH data retransmissions when multiplexed with CQI/PMI.

The main motivation of choosing RV1 to indicate CQI-only transmission on PUSCH is that it is assumed to be used least frequently among the available redundancy versions. I.e. typically not before the 4th transmission of a transport block and, therefore, has - in our view - a minimal impact on the PUSCH data transmission performance. However, it seems there are concerns on the expected performance loss. Therefore, the signaling can be further restricted to small RB allocation sizes only, since PUSCH CQI-only transmissions will at most use [2-4] RBs according to the coarse calculation below. This should cause a minimal performance loss since RV1 cannot be used only for retransmissions of small allocations of data + CQI/PMI.

Max_CQI payload size: maxCQI = 64 bit + 8 bit bit (CRC) = 72 bit
Min REs/RB on PUSCH:  minRE_RB = 12 x (12 – 4 –2-1) = 60 RE
Assuming extended CP, 4 symbols for ACK/NACK, 2 for DMRS and 1 for SRS.

Assuming QPSK modulation, the resulting max code rate is equal to (72 / 60 / 2) x numRB = 0.6 / numRB

Note: The calculation above ignores puncturing of rank reporting.

3 Proposal

· PUSCH CQI-only transmission: For RB allocations smaller than [2-4] RBs signaling MCS_index = 29 in conjunction with a set aperiodic CQI trigger is used to signal CQI-only transmission.
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