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1. Introduction

The transmission of periodic CSI in Rel-10 was extensively discussed in RAN1#63 [1] – [11]. In RAN1#61bis, the following was agreed: 

Agreed as baseline:

· For periodic CQI/PMI/RI reporting for CA, at least configuration of different (in time) PUCCH resources for reports for each CC is supported. 
· Additional possibilities are FFS until RAN1#62.

In this contribution, we further discuss the periodic CSI transmission in Rel-10.
2. Periodic CSI transmission in Rel-10
The discussion in RAN1-63 on periodic CSI transmission focuses on whether reporting of multiple cells’ periodic CSI within one subframe shall be supported in Rel-10. If not supported, then the reporting of periodic CSI for different cells shall be configured in different subframes. Two possible configurations are shown in Figures 2 – 3, where Figure 1 shows an example of the periodic CSI reporting for the Rel-8 single carrier case.
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Figure 1: Configuration of Rel-8 periodic CQI reporting
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Figure 2: Configuration of Rel-10 periodic CQI reporting
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Figure 3: Configuration of Rel-10 periodic CQI reporting
The configuration according to Figure 2 leads to longer reporting cycles for each carrier compared to the Rel-8 case in Figure 1, which leads to performance degradations due to less accurate periodic CSI reporting. The configuration according to Figure 3 leads to periodic CSI reporting in more uplink subframes, resulting in a higher probability of periodic CSI collision with ACK/NAK or SR as compared to the Rel-8 case. Although concurrent transmission of periodic CSI and ACK/NAK is supported by PUCCH format 2a/2b, these two PUCCH formats are not IoT tested. Hence, periodic CSI is practically dropped when colliding with ACK/NAK or SR. Given the above discussion, our preference is that 
Proposal 1: It is supported in Rel-10 to feedback multiple CCs’ periodic CSI within one UL subframe.

The following schemes are candidates for reporting multiple CC’s periodic CSI within one UL subframe.
· Scheme 1: Utilizing PUCCH format 3

PUCCH format 3 is supported in Rel-10 and can transmit up to 21 UCI information bits, almost doubles the payload size of PUCCH format 2. Therefore, PUCCH format 3 is at least adequate for reporting two CCs’ periodic CSI within one UL subframe, which is the most relevant use case in Rel-10. It is noted that the spreading factor of PUCCH format 3 can be made smaller, allowing PUCCH format 3 to transmit more than the currently supported 48 coded bits by reducing its multiplexing capacity.
· Scheme 2: Utilizing periodic PUSCH

Multiple CCs’ periodic CSI can also be transmitted on PUSCH in a single UL subframe. If the current UL subframe contains dynamic or SPS PUSCH, the multiple CCs’ periodic CSI are transmitted on the corresponding dynamic or SPS PUSCH. Otherwise, the multiple CCs’ periodic CSI are reported in a PUSCH resource semi-statically configured by higher layers. 

It is noted that either of the above two schemes requires minor specification impact, while avoiding the shortcomings of pure TDM based periodic CSI reporting for multiple CCs. Hence, we have

Proposal 2: Either PUCCH format 3 or periodic PUSCH shall be adopted as the transmission scheme of multiple CCs’ periodic CSI within one UL subframe. 

3. Conclusions
In this contribution, we further discuss the periodic CSI reporting in Rel-10. Currently, we have the following preferences:

Proposal 1: It is supported in Rel-10 to feedback multiple CCs’ periodic CSI within one UL subframe.

Proposal 2: Either PUCCH format 3 or periodic PUSCH shall be adopted as the transmission scheme of multiple CCs’ periodic CSI within one UL subframe. 
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