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1. Introduction

In general, LTE UEs can experience different radio conditions depending on their mobility and the natural environment (e.g. shadowing by buildings).

Among other additional parameters set at ENB scheduler side the (uplink) feedback channel contents (radio channel quality) of each UE is used to allocate its downlink radio resources.

For an optimized allocation process of radio resources, the feedback of the UE quality report of each UE measurement must provide the radio channel quality with sufficient granularity. This feedback information will assist the scheduler in adaptation of downlink radio resource allocation according to the changes in the dynamic radio channel.
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Figure 1: Feedback channel and scheduling of resources

In detail, slow UEs will have relative stable radio conditions, in which they can scan the available bandwidth in a not so time stringent time frame, whereas fast UEs will have limited time to report the fast changing radio characteristics.

Dynamic Feedback Interval

As in HSDPA the ENB shall be responsible for assigning the feedback interval of the UEs taking into account the mobility of the UEs and the uplink load (traffic and signalling).
In contrary to HSDPA, the ENB scheduler may assign dynamically uplink signalling resources for the feedback channel.

The feedback channel interval for each UE shall be dependent from ENB decision according to 

· Total UL Load at ENB side

· UE mobility (dependent on UE measured radio quality) [1]

· UE specific DL QoS Requirements

· UE specific DL scheduling sequence

For example the UL feedback can be assigned with 

· Long reporting interval for slow/static UE

· Short reporting interval for fast moving UEs

A dynamic reporting interval of the feedback channel for different UEs guarantees spectral efficiency for uplink and also for downlink resources, optimizing the feedback channel for specific downlink performance needs.

The example in the figure below shows the relationship of generated uplink load (at ENB side) and different intervals for the feedback channel.

The ENB can prolong the feedback channel reporting interval of one or more UEs to reduce the total uplink load.
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Figure 2: Exemplary feedback channel interval according to generated uplink load
Feedback Reporting Information

For the feedback in LTE it is proposed that the UE decides about the feedback information based on internal measurements (e.g. radio channel variation) in the UE.

· If the radio channel quality is stable for a specific period so that a frequency selective scheduling by the ENB will be possible, a frequency selective reporting should be used by the UE. The selective report will be refined over several reporting subframes/TTIs.

· If the radio channel quality is not stable enough for a frequency selective scheduling, the UE should report the quality in a frequency diverse manner.

· It is further assumed that the channel quality information send during one subframe/TTI from the UE to the ENB has a fixed and predefined length.

The ENB can limit the reporting detail for the radio channel quality by assigning the feedback reporting interval.

So if the ENB is in

· low uplink load situation the UE can report the frequency bandwidth in a frequency selective way, having time to refine its report. In this case the ENB will allocate a short reporting interval to this UE, whereas

· in high uplink load, the ENB can reduce this uplink load by allocating a long reporting interval to the UE. In this case the UE - with the same radio channel quality as above - can only report the channel quality in a frequency diverse manner as during the long reporting interval the radio channel will change, i.e. a detailed refinement of the radio channel is not applicable. It will be the task of the scheduling algorithm inside the ENB to allocate a longer reporting interval only to selected UEs, e.g. based on downlink QoS requirements or traffic type.
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Figure 3: Exemplary decision flow for feedback channel reporting

2. Proposal

It is proposed to add the following text into section 7 of TR 25.813:
· The feedback channel interval for each UE shall be dependent on ENB decision according to

· Total UL Load at ENB side

· UE mobility (dependent on UE measured radio quality)

· UE specific DL QoS Requirements

· UE specific DL scheduling sequence

· LTE UEs should support frequency selective and frequency diverse radio channel quality reporting. The frequency selective report shall be refined over several reporting subframes/TTIs.

· The channel quality information sent during one subframe/TTI from the UE to the ENB has a fixed and predefined length.
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