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1 Introduction
In this contribution, 6 scenarios for 4C-HSDPA are list. CQI configuration under these scenarios is discussed. A method of CQI reporting cycle transformation is proposed. 
2 Discussion
2.1 Scenarios and corresponding minimum CQI feedback cycle
HS-DPCCH design and corresponding CQI reporting period can be considered under 6 scenarios as below: 
· Scenario 1: 3/4C activated with MIMO configured on 1 or more activated carriers: 

· SF128

· TDM CQI for 4 carriers; CQIs of every 2 carriers are encoded together in one subframe.

· Minimum CQI reporting period: 4ms
· Scenario 2: 4C activated without MIMO configured: 

· Option 1: 1xSF256

· TDM for 4 carriers, DC coding scheme for CQIs of every 2 carriers in one subframe. 
· Minimum CQI reporting period: 4ms
· Option 2: 1xSF128

· TDM for 4 carriers, DC coding scheme for CQIs of every 2 carriers in one subframe. Repetition and bit interleaving are applied.  
· Minimum CQI reporting period: 4ms
· Option 3: 1xSF128

· DC + DC coding scheme in one subframe, minimum CQI reporting period: 2ms. 
· SC + SC coding scheme in one subframe, minimum CQI reporting period: 4ms.
· Scenario 3: 3C activated without MIMO configured: 

· Option 1: 1xSF256

· Cross-combined CQI feedback
· Minimum CQI reporting period: 3ms (average of every 3 subframes)
· Option 2: 1xSF128

· Cross-combined CQI feedback as option1; Repetition and bit interleaving are applied.

· Minimum CQI reporting period: 3ms (average of every 3 subframes)
· Scenario 4: 2C activated with MIMO configured on at least 1 carriers:  

·    Option 1: 1xSF256
· CQI: DC-MIMO coding scheme, the same coding as Rel-9
· Minimum CQI reporting period: 4ms
·    Option 2: 1xSF128
· CQI: DC-MIMO coding scheme in one subframe; Repetition and bit interleaving are applied.
· Minimum CQI reporting period: 4ms
· Scenario 5: Single carrier with MIMO configured: 
· Option 1: 1xSF256
· CQI: SC-MIMO coding scheme, the same coding as Rel-7

· Minimum CQI reporting period: 2ms
·    Option 2: 1xSF128
· CQI: SC-MIMO coding scheme in one subframe; Repetition and bit interleaving are applied.

· Minimum CQI reporting period: 2ms

· Scenario 6: less than 3 carriers activated without MIMO configured: 

·   Option 1: 1xSF256
· CQI: DC coding scheme, the same coding as Rel-8

· Minimum CQI reporting period: 2ms
·    Option 2: 1xSF128
· CQI: DC coding scheme in one subframe; Repetition and bit interleaving are applied.
· Minimum CQI reporting period: 2ms
2.2 CQI configuration for 4C-HSDPA

As presented above, HS-DPCCH design and corresponding CQI reporting cycle are considered under 6 scenarios. In many scenarios, CQIs of more than 1 carrier are encoded together in a HS-DPCCH subframe. If carrier specific CQI parameters are configured, HS-DPCCH coding and mapping will change frequently due to different CQI feedback cycle and repetition factor. Besides, it is not quite clear whether carrier specific CQI configuration can bring gains. Therefore, it is preferred that common CQI feedback cycle (denoted as k) and CQI repetition factor (denoted as N_cqi_transmit) are configured by the higher layers for simplifying specification and implementation. 
Proposal 1: Common CQI feedback cycle and CQI repetition factor are configured for the 3/4C-HSDPA capable UE.
For a 4C-HSDPA capable UE, transitions between scenario 1 and 2, 2 and 4 need reconfiguration procedure for MIMO. Other transitions may happen due to carrier activation/deactivation. The available minimum CQI reporting cycle may be different for each scenario, depending on specific coding scheme. For example, if it is desired that CQI is reported as soon as possible, a minimum k=4ms can be configured for 3/4C with MIMO capable UE. The CQI repetition factor is configured to fulfill : k/2ms≥ 2×N_cqi_transmit . However, when this UE transits from scenario 1 to scenario 6 due to secondary carriers deactivation, the CQI reporting cycle remains 4ms, even though the new available minimum CQI reporting cycle can be 2ms under scenario 6. If we still want to make CQI reporting as soon as possible, the optimal CQI reporting cycle may not be used under the new scenario. The higher layers reconfiguration procedure shall be needed to configure new minimum k=2ms. However, reconfiguration is not appropriate for frequent scenario transition. Besides, the current scenario is not known by RNC. 
If we want to configure the common k for the UE and at the same time avoid reconfiguration, the CQI reporting cycle transformation shall be needed in physical layer. The common configured k can be regarded as a reference value for a certain category UE. A CQI feedback factor (denoted as fi ) can be defined for each scenario. The practical CQI feedback cycle (denoted as ki) used for the scenario i# could be derived from the common configured k and CQI feedback factor fi . ki could be computed by the following formula.  
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The new ki fulfils: ki /2ms≥ 2× fi ×N_cqi_transmit. 
For example, k=4ms is configured for a 3/4C with MIMO capable UE. The value of fi for scenario 6 is 0.5. Therefore, the computed practical CQI feedback cycle ki is 2ms. 
The setting of fi is based on the specific coding and remapping scheme of each scenario, which has not come to a conclusion so far. 
Proposal 2: A practical CQI feedback cycle is calculated for each scenario, which could be derived from the common configured CQI feedback cycle and a scenario specific CQI feedback factor fi.
3 Conclusion 

The common CQI feedback parameters simplify the higher layers configuration. The mechanism of CQI reporting cycle transformation would achieve CQI feedback cycle optimization and avoid the higher layers reconfiguration. It is proposed that:  
Proposal 1: Common CQI feedback cycle and CQI repetition factor are configured for the 3/4C-HSDPA capable UE. 

Proposal 2: A practical CQI feedback cycle is set for each scenario, and could be derived from the common configured CQI feedback cycle and a scenario specific CQI feedback factor fi.
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