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1. Introduction
Since the RAN WG1#51 meeting in Jeju, the three CQI reporting schemes were discussed through the e-mail;
1. Aperiodic (triggered-based) report on PUSCH (3types: wideband, eNB-configured, UE-selected)

2. Periodic report on PUSCH (3types: wideband, eNB-configured, UE-selected)

3. Periodic report on PUCCH (2types: wideband, “scanning”-type Best-M or full)     

In this contribution, we focus on the transmission mechanisms for “2. Periodic report on PUSCH”.
The CQI/PMI/rank reporting has essentially periodic characteristics even if it is sent on PUSCH. Therefore the PUSCH resources for the CQI/PMI/rank reporting should be allocated by the eNB in a persistent manner. The CQI/PMI/rank reporting on a persistently allocated PUSCH achieves periodic transmission of rich feedback information, without the PUCCH limitations, and with low complexity. 
Furthermore, we describe a re-configuration mechanism based on the information exchange of UE velocity information. Since the formats of the CQI/PMI/rank reporting can also vary depending on the changing DL channel conditions, the UE that can measure it with high accuracy should report to the eNB. The re-configuration based on the changing DL channel conditions from the UE achieves a high flexibility of formats for the CQI/PMI/rank reporting, 
2. Considerations on Periodic CQI/PMI/rank reporting
The following are the points to be considered for the CQI/PMI/rank reporting.

(a) The system capability for rich feedback

· Since the CQI/PMI/rank reporting is generated on a regular basis, it is preferable to be able to apply periodic reporting. Therefore a UL grant based approach, or a PUCCH based approach for rich feedback information, is necessary.

· However, the PUCCH based approach for the periodic transmission of rich feedback information will cause significant problems, such as the PUCCH assignment complexity and PUCCH resource starvation.

· Also, the UL grant based approach for the periodic transmission of rich feedback information wastes PUCCH resources by the periodic UL grant and does not guarantee periodic UL grant assignment. 

· The UL grant assignment problem might be solved by using persistent scheduling, such as VoIP, but not all UEs will support VoIP service, and anyway, such a VoIP-like service does not need rich feedback information. Thus, a VoIP-like service and the feedback of rich information on PUSCH should be independent.

(b) Scheduler flexibility

· The scheduling flexibility should not be affected by the limited PUCCH resource. If many UEs are in an asymmetric service traffic mode, the eNB would want to enable each UE for high quality DL transmission, by fully flexible CQI/PMI/rank reporting using residual PUSCH resources. 

(c) Low switching latency for CQI/PMI/rank formats

· Latency for re-configuration by the eNB for the CQI/PMI/rank formats should be reduced.

· The formats for the CQI/PMI/rank reporting should be re-configured by the eNB according to the changing of DL channel conditions. The changing of DL channel conditions is measured by the UE side.

3. Persistent PUCCH/PUSCH allocation for the CQI/PMI/rank reporting 
Based on the considerations in Section 2, we propose the following CQI/PMI/rank reporting mechanism on a persistently allocated PUCCH/PUSCH, shown in Figure 1.  

[image: image1] 
The eNB allocates PUCCH resources for the periodic CQI/PMI/rank reporting via RRC signalling. Similarly, the eNB persistently allocates PUSCH resources for the periodic CQI/PMI/rank reporting via RRC signalling. The UE reports the CQI/PMI/rank information by using the allocated PUCCH/PUSCH resources. By allocating the persistent PUSCH resources for the CQI/PMI/rank reporting, the rich feedback information would be transmitted periodically in the simplest way. Furthermore, there is no need to incur PUCCH limitations for transmitting the CQI/PMI/rank reports. 
4. Re-configuration mechanism for the CQI/PMI/rank formats

[image: image2]
Figure2 shows the re-configuration mechanism for the CQI/PMI/rank formats.

While the measurement of DL channel conditions with high flexibility to decide the optimum formats is done on the UE side, the eNB nevertheless re-configures the formats according to its scheduling needs. If the feasibility for the measurement of DL channel conditions by the eNB is low, it may be necessary that DL channel conditions are measured by the UE instead, and reported to the eNB [4]. In this case, the re-configuration of formats is performed based on the report of DL channel conditions from the UE. Since DL channel conditions closely relate to the UE velocity (DL channel profile moving speed), it might be suitable that DL channel conditions are indicated as the UE velocity information.
5. Conclusion
In this contribution, we propose that the PUCCH/PUSCH resources are persistently allocated by the eNB for the periodic CQI/PMI/rank reporting. The persistent PUSCH allocation for the CQI/PMI/rank reports achieves the average of the CQI/PMI/rank periodical characteristics with the simplest way. Furthermore, we describe a fast low latency re-configuration mechanism by the eNB for the CQI/PMI/rank formats based on the information exchange of UE velocity information.
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- Limited feedback is enough. - Rich feedback is valid.




















UE is in the situation which limited feedback is enough. 





Figure1. Persistent PUCCH/PUSCH allocation for the CQI/PMI/rank reporting
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UE is in the situation which limited feedback is enough. 
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UE is in the situation which rich feedback is valid.
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Figure2. Re-configuration mechanism for the CQI/PMI/rank formats 
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