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1 Introduction

In this contribution we propose some responses to some of the questions posed by RAN2 in their LS in R1‑072005 / R2-071603.

2 Proposed Responses

Q1: What different CQI reporting modes are foreseen to be needed? 
Different types of CQI reports are required to support efficient use of different downlink transmission modes.

For scheduling of both localised and distributed transmissions (in the frequency domain), CQI needs to be configurable to refer either to the whole cell bandwidth, or to some frequency-specific sub-bands. In the latter case, the CQI report has to include indices for the corresponding sub-bands. 

In MU-MIMO mode, an indicator of a preferred precoding is required. 

In SU-MIMO mode, an indicator of a preferred precoding is required, as well as the rank of the channel. 

Specific types of CQI reports would also be required for operation without MIMO and with Tx diversity  

It should be possible to have reporting patterns configured for different CQI types at the same time – for example with a different CQI type being sent at alternate reporting instants. 

Q2: What is the required size of the CQI reports for the various modes? 
RAN1 needs to study this further. The size is likely to range between 4 bits (minimum for non-MIMO bandwidth-averaged CQI reporting to several times this for sub-band specific SU-MIMO reporting). 

Q3: Which channel(s) are to be used to transport CQI reports?  

[RAN1 needs to study this further]

Q4: When and how often would CQI reports typically be sent? i.e. Would the reporting be periodic? If, so what would be typical period length(s)?.
As a minimum, it should be possible to configure periodic reporting. A range of period lengths should be able to be configured by the eNodeB. 

It should be possible to link the configuration of a periodic CQI reporting pattern to a persistent scheduling pattern, i.e.:

· the start of a periodic CQI reporting pattern would coincide with the start of a persistent resource allocation (e.g. at the start of a VOIP “talk spurt”);

· the period of the CQI reporting pattern would be the same as (or a multiple of) the period of the persistent scheduling pattern;

· the timing of the periodic UL resource allocation for the periodic CQI reporting would be aligned to occur  at a suitable time just before a periodically-scheduled DL packet for the CQI report to be useful in selecting the MCS for the packet;

· the duration (end time) of the CQI reporting pattern and persistent scheduling pattern would be the same; for example a periodic CQI reporting pattern would usefully end at the end of a VoIP talk spurt.

In addition, configuring CQI reports in response to some or all downlink packets should be considered. These could be transmitted together with the ACK or NACK. 

Q5: When and how often would CQI reporting typically need to be reconfigured: i.e. CQI reporting mode, CQI reporting periodicity, the channel used for CQI reporting etc?

[RAN1 needs to study this further]

Q6: What would be the impact of inconsistent configuration, i.e. if a UE misses a reconfiguration command?

In the event of the UE missing a reconfiguration command, the Node B would be expecting either:

· CQI reports at different times from when the UE was sending them, or

· different types of CQI reports from the ones the UE was sending. 

In most cases, some loss of downlink throughput would result. However, the eNodeB should be able to detect the inconsistent configuration in a reasonable timeframe and send a further reconfiguration command. 

