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1. Introduction

One open issue related to transmitting Aperiodic CQI/PMI/RI Reporting using PUSCH upon receiving an indication sent in the scheduling grant is RI value misdetection. 
Figure 1 illustrates what happens in PUSCH transmission if eNB fails to decode the RI value. 

Since the selection of PMI and the calculation of CQI are both dependent on the RI value that the UE selects for the corresponding reporting instance, that is, the amount of RE for CQI/PMI is varied with RI value which lead to  the start mapping position of UL data is also varied for different RI. So if eNB fails to decode the RI value , it will not know the exact start position of UL data, which results in erroneous decoding of PUSCH. And if PUSCH carries multiple code blocks, the problem is more serious. 
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Figure 1: Problem description
2. Options for CQI/PMI/RI Reporting using PUSCH 
In this section, we propose a PUSCH-to-RE mapping rule for CQI/PMI/RI reporting using PUSCH, which is robust against the mismatch between eNB and UE on the amount of resources available for data transmission.
Figure 2 describes the proposed mapping rule. Total resources, in resource block(s) assigned, are divided into two parts, Region I and Region II. Region I corresponds to the resources, which cannot be used for control transmission whatever the RI value is. And Region II corresponds to the resources, which can be potentially used for control transmission while RI >1. In order to assure the RE mapping start points of multiple code blocks also aligned each other, the proposed mapping rule is that PUSCH data symbols for a transmission are to do code block concatenation based on RI value firstly as Figure 3 shows, and secondly, mapping the code block concatenated to RE resource, first mapping to Region I and then to Region II. In the proposed mapping, the variation in the amount of resources actually used for control does not affect the mapping of data symbols to Region I, just as Figure 4 indicates. Therefore, packet decoding could be successful through received symbols from Region I, even in the case of RI error.
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 Figure 2. PUSCH Data symbol to RE mapping rule proposed for RI = 1
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Figure 3. Multiple PUSCH Code Blocks concatenation method
3. Conclusions
In this contribution, we discussed what happens to the PUSCH transmission if CQI/PMI/RI reporting is transmitted with PUSCH and there is mismatch between eNB and UE on the amount of resources used for CQI/PMI. There would be performance degradation for data transmission if there is mismatch between eNB and UE on the number of REs used for control due to errors on RI value.
We propose the following rule for data symbol mapping for CQI/PMI/RI reporting transmitted with PUSCH to be robust against RI reception errors: 
PUSCH code block bits are first concatenated dependent on RI value, and then after modulation, the symbols are first mapped to Region I (corresponding to the resources, which cannot be used for control transmission) and then mapped to Region II. 
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Figure 4.PUSCH-to-RE mapping after multiple Code Block concatenation proposed
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