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1. Introduction
In RAN WG1#49, it was agreed that the total number of CQI bits (including overhead) in a PUCCH subframe per UE shall not exceed approximately 10bit, the maximum number of bits for wideband CQI report is up to 5bits. Furthermore, it was confirmed that the CQI report is applied to MIMO scheme which is assumed to need more feedback information. For the transmission of these CQI reports in a wide variety of sizes, RAN1 answered to RAN2 that the CQI report can be transmitted on PUSCH and that the CQI report with UL data on the PUSCH will be able to transmit more bits [2].
We also prefer to keep a CQI report within a single subframe or few subframes on a PUCCH, in order to minimize delay. Hence, it is desirable that a CQI report which exceeds 10 bit should be transmitted on PUSCH. Additionally, to meet the LTE requirement [1] “E-UTRAN should optimize for low mobile speed from 0 to 15 km/h” the eNB should be provided the necessary information with adequate timing. However, the mechanism to transmit the CQI report on PUSCH is not clarified enough at this moment. We think that the CQI reporting which consists of more feedback information should be transmitted on PUSCH explicitly.
In this contribution, we propose a transmission method for the CQI report including scheduling on PUSCH/PUCCH. We propose two approaches to switch the CQI format including PUCCH/PUSCH switching. One approach is a switching mechanism using L3 signalling and the other is a switching mechanism using a combination of L3 signalling and L1/L2 signalling. Moreover, we propose to clarify the switching request method from the UE. We believe that efficient UL physical channel scheduling to transmit CQI report for a wide variety of sizes on PUCCH/PUSCH is required.
2. CQI transmission on PUSCH/PUCCH
The following should be the points to be considered for CQI transmission on PUSCH/PUCCH.
(a) Low PDCCH overhead

· eNB needs to allocate the PUSCH resource for the transmission of CQI report. It is necessary to reduce the overhead of PDCCH.
· Since the CQI report is generated periodically, it is preferable to be able to apply persistent scheduling. 
(b) DL Transmission method selection by the eNB
· While the measurement to decide the optimum DL transmission method (and corresponding CQI report) is done on the UE side, the eNB should nevertheless select the DL transmission method and the allocation of resources for the CQI report according to its scheduling needs. Therefore, it is preferred to introduce a scheme which has the request from the UE and the decision by the eNB.
· Even for the MIMO rank report, it is preferred to transmit the possible maximum rank information from the UE to the eNB, and decide the rank in the eNB according to coordination with other UE’s.
(c) Low switching latency

· Latency for reconfiguration of CQI report format (and DL transmission switching) should be reduced. 
3. CQI format switching mechanism

Two approaches (a) and (b) for the PUCCH/PUSCH switching mechanism are proposed based on the above-mentioned point of view.
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Figure1. Two approaches of switching mechanism
Approach (a) - Switching mechanism using L3 signalling
The eNB allocates resource for the transmission of the CQI report with persistent scheduling via L3 signalling. The re-configuration of the CQI format is originated based on measurement results from the UE, and decided by the eNB. Then the eNB allocates new persistent resources on PUSCH/PUCCH for the new format of CQI report. This L3 signalling based switching mechanism should be the simplest way and has low complexity.
Approach (b) - Switching mechanism using combination L3 signalling and L1/L2 signalling
As the first step, the eNB transmits the CQI format set (CQIFS) which contains all possible combinations of parameters via L3 signalling. This part is the same as in Approach (a), that the re-configuration of CQI format is originated based on measurement results from the UE, and decided by the eNB;  and Approach (b) is different from (a), in that the eNB specifies the parameters for the re-configuration via the CQI format index (CQIFI) in L1/L2 signalling. The UE then extracts the parameters corresponding to the given index from CQIFS, and transmits the CQI report according to the re-configured parameters. This mechanism achieves fast switching by using L1/L2 signalling.
For both approaches (a), (b), the CQI report can be transmitted in the following three physical channels.

-  transmit on PUCCH with persistent CAZAC resource scheduling

-  transmit on PUSCH with persistent RB allocation
-  transmit on PUSCH with UL data when there is an allocated RB for UL data which may allocated by dynamic scheduling.
4. Conclusion
In this contribution, we have considered the switching mechanisms for the transmission of the CQI report on PUCCH/PISCH, especially focusing on switching PUCCH/PUSCH. We propose two approaches (a) switching mechanism by using L3 signalling and (b) switching mechanism by using a combination of L3 signalling and L1/L2 signalling. Furthermore, we also clarify the switching request procedure from the UE. These switching mechanisms achieve efficient UL physical channel scheduling of CQI reports on PUCCH/PUSCH.
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