


3GPP TSG RAN WG1 Meeting #50bis
R1-073949
ShangHai, China, October 8-12, 2007

Source:
Sharp
Title:
Proposal for CQI feedback reconfiguration
Agenda Item:
6.4.5
Type:
Discussion and Decision
1. Introduction
In this contribution, we address how to reconfigure the formats and transmission method for CQI feedback provided from UE to eNodeB.
We propose a detailed scheme which supports the required level of dynamic reconfiguration for transmission on PUCCH or PUSCH, and we show the split of functions across L1/L2 and the L3 required functions. 
2. CQI Report Re-configuration factors, and problems to solve
The validity of feedback information such as CQI or PMI depends on the channel conditions. In some cases, sending larger information can improve the downlink throughput dramatically, but in other cases, the throughput cannot be improved by sending more feedback information bits than 5 bits, which corresponds to the average CQI of the entire band. In contrast, there are some cases for which we should restrict the number of feedback information bits for efficient scheduling of UL channels, depending on the traffic load condition.
The factors for optimization of configurations of the feedback information, such as length, transmission period, measurement timing, can be time variant. Therefore, to maintain optimal settings it is required to reconfigure settings with an appropriate update rate.
There can be the following problems for settings reconfiguration:  
（1） The settings are difficult to indicate by simple signaling because there are many parameters which should be reconfigured.
（2） For fast operation (as a conflicting requirement against the above), the reconfiguration should be carried out without L3 signaling because it is based on L1 parameters.
According to the agreement of RAN1#50 Athens meeting, PUSCH can be scheduled for the feedback transmission only, even if there are no data for transmission. We know that the feedback information should be transmitted periodically because of its physical property. It is desirable that the scheduling of PUSCH for feedback should be persistent, in order to reduce overheads on PDCCH resources which would be caused by sending periodic grants explicitly. It is also desirable to use the released PUCCH resources effectively. In addition, this scheduling should be closely linked to the format reconfiguration.
As the solution to the above problems, we propose to introduce the following method for feedback reporting reconfiguration.

· All possible combinations of　the feedback formats and transmission method are given by L3 signaling as a format set defined in advance, and the eNodeB and the UE share the same format set.

· Define the L1/L2 signalling that indicates the index of the new feedback format and the transmission method when the reconfiguration is required, from the previous step format set.
3. Proposal
We propose the following signalling mechanisms of FBFS and FBFI for the LTE system design for fast and flexible CQI feedback reporting reconfiguration.
3.1. Feedback Format Set (FBFS)
FBFS is transmitted by the eNB via L3 signalling at UE activation, and saved by the UE as the format set in effect. This format set is the set of all possible formats within the eNB. For example, the FBFS can have the following records.

· UL PHY channel {PUCCH, PUSCH}

· DL transmission mode {TxD, MIMO}
· current rank in MIMO mode  (subset of  PMI  choice)
· M  (assuming best-M based CQI reporting)
· transmission period of feedback  (if variable) 
· rank, velocity report
· PMI
· CQI
· granularity of sub-band (if variable)
· band width for CQI measurement
3.2. Feedback Format Index (FBFI)
FBFI is the control signalling applied for the active UE. The eNB monitors the feedback information from the UE (rank, velocity, etc.) and combines it with the traffic load information which the eNB has, and then decides whether it has to change the transmission method or not. If yes for a UE, the FBFI is sent to that UE via L1/L2 signalling to reconfigure the feedback format and the transmission method.
The FBFI consists of two parts.
· An index for the elements in FBFS.
· An information element for persistent scheduled resource assignment on the UL Physical channels.
· a CAZAC resource for PUCCH transmission

· RB for PUSCH transmission
3.3. Reconfiguration by FBFS and FBFI

This section gives a more detailed reconfiguration procedure using the FBFS and FBFI constructs defined in the previous section.

The UE can update the measurement parameters, feedback format, and transmission method by referring to the FBFS indicated by the FBFI. Figure 1 shows this mechanism. Sending FBFI can also indicate the reconfiguration for the downlink transmission method of PDSCH the subframe after FBFI.
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Figure 1 : Reconfiguration by FBFS and FBFI
4. Conclusion

We propose a method which can dynamically reconfigure the CQI feedback reporting format and the relating UE parameters by using an FBFI construct sent by L1/L2 signalling, and an FBFS constructs configured by L3 signalling. As the solution for the conflicting requirements of flexibility and speed of reconfiguration, we propose that the hybrid signalling method be adopted for the LTE system design.
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