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1. Introduction
In LTE, with the 1-to-1 mapping between DL and UL bands, the CQI reflecting the DL carrier channel quality is sent on the paired UL carrier. In contrast, in LTE-A carrier aggregated systems, there are up to 5 DL component carriers, and how to feedback CQI timely and accurately while maintaining backward compatibility is a big challenge. In the past several meetings, many contributions [1-6] focused on this issue.
In RAN1 58bis meeting, the following agreement has been reached relating to periodic CQI reports:

· Periodic CSI reporting for up to 5 DL CC supported

· Semi-statically mapped onto one UE specific UL CC

· Following Rel.8 principles for CQI/PMI/RI

· Consider ways to reduce reporting overhead, e.g. DL CC cycling

· Consider ways to support extending CSI payload
In RAN1 60 meeting, the following agreement has been reached for PUCCH UL CC:

· A single UE-specific UL CC is configured semi-statically for carrying PUCCH A/N, SR, and periodic CSI from a UE
2. CQI/PMI reporting for multiple DL component carriers
According to the agreement made in 58bis meeting, The CQI of multiple DL component carriers should be sent on one single UL component carrier. For the limited CQI payload size of Rel.8 PUCCH, new scheme should be find in order to feedback CQI timely and accurately. Basically, there are two ways:

· Extending CSI payload to report all CQI in one reporting instance

· Using multiple reporting instances to feedback  each CC’s CQI/PMI, such as Rel.8 DL CC cycling
In this contribution, we mainly focus the second way and provide our views on this issue.

· There may be some restriction on the configuration of reporting periods for Rel.8 DL CC cycling when reference signal has a period of  5ms or 10 ms
In Rel.8, CRS is periodically sent in every subframe as depicted in figure 1, Best subband index as well as CQI of the best band are different for each reporting cycle of a bandwidth part. However, if the reference signal is sent every 5 or 10 ms, the CQI of two adjacent reporting instances for a bandwidth part may be the same due to using the same received reference signal. Hence there may be some restriction on the configuration of reporting periods to avoid or reduce the CQI/PMI/RI redundancy.
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Figure 1 CQI/PMI feedback structure and CRS period for Rel.8


· Using Rel.8 DL cycling for Rel.10 CA CQI reporting, there may be some restriction on   the transmission order of wideband and subband.
In Rel.8, wideband CQI/PMI is feedback before subband CQI because wideband PMI is used for subband CQI calculation. If a UE is scheduled by using a MCS indicated by subband CQI, the wideband PMI is needed for data precoding.

In Rel.10, the contents of each reporting instance are FFS. While if the same phenomenon exists, there may be some restriction on the transmission order of wideband CQI/PMI and subband CQI. Here in figure 2, we give a simple example a CA system with 2 CCs.
In Rel.10, it was agreed that two PMI are needed for reflecting the long term and short term channel properties. This may further complex the design of CQI/PMI/RI reporting as well as the CSI-RS transmission.
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Figure 2. CQI/PMI feedback structure and CSI-RS period for CA
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· The CQI/PMI feedback framework and CSI-RS transmission are closely related. For each CQI feedback framework, a related CSI-RS transmission scheme can be designed for the best interest of CQI accuracy. 
· The drawback of reusing Rel.8 cycling for CA CQI/PMI reporting is the larger feedback period for each CC. To minimize the influence, one option is to adopt this scheme when CC number is no more than N, for instance, N =3.
· The CQI/PMI feedback framework as well as related CSI-RS transmission scheme can be designed for each CC configuration mode.
For different number of CC or different CC bandwidth in a system, we may have different designs for CQI/PMI feedback framework and CSI-RS transmission offset between CC.

3. Conclusions
Based on the above paragraphs, we have the following observations concerning Rel.8 DL CC cycling:
· There may be some restriction on the order of wideband CQI/PMI and subband CQI/PMI reporting if subband CQI/PMI is related to wideband CQI/PMI.

· The larger period of  cycling can be minimized by using in CA system with small number of CC, for other case, different schemes such as PUCCH with larger payload may be used

· Feedback framework and concerned CSI-RS transmission offset between CC can be design for each CC configuration.
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Figure 1 CQI/PMI feedback structure and CRS period for Rel.8
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