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Introduction

In the RAN1 LTE Ad-hoc in Helsinki in January, a text proposal on channel quality measurements was agreed to be added to the physical layer measurement section of TR 25.814. This contribution proposes to structure the physical layer measurement section further into relevant sub-sections, adding a section on mobility measurements with a descriptive text on the measurements needed. The text added is in line with the Nokia RAN2 contribution on UE measurement types [1].
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7.1.3
Physical layer measurements
7.1.3.1 UE measurements

7.1.3.1.1 Channel Quality Measurements
The UE should be able to measure and report to the Node B the channel quality of one or more groups of resource blocks, see Section 7.1.3.1.1.1, in form of a CQI. In order to allow for efficient trade-off between UL signaling overhead and link-adaptation/scheduling performance taking varying channel-conditions and type of scheduling into account, the time granularity of the CQI reporting should be adjustable in terms of sub-frame units (periodic or triggered) and set on a per UE or per UE-group basis. In addition, the amount of overhead should be considered when comparing different CQI reporting schemes. 


7.1.3.1.1.1 Channel Quality Indicator 

The frequency dimension of OFDM symbols can be organized into an integer number of CQI bands across all carrier bandwidth modes with each CQI band bandwidth corresponding to x (e.g. x=25 or 50) number of consecutive sub-carriers. The granularity of the CQI band bandwidth should be multiples of the minimum resource block bandwidth.  

Channel quality indicator (CQI) feedback from UE which indicates the downlink channel quality can be used at Node B at least for the following purposes:

· Time/frequency selective scheduling.

· Selection of modulation and coding scheme.

· Interference management,

· Transmission power control for physical channels, e.g., physical/L2-control signaling channels.

Various techniques or combinations thereof can be considered for reducing CQI feedback which include (as examples) the following:

1. Only feedback information from the top M strongest CQI bands

2. Differential feedback information in time or frequency 

3. Bitmap techniques indicating which bands reflect a reported CQI value

4. Hierarchical Tree structure based approaches

5. Using a set of (orthogonal) functions to approximate frequency selective fading profile (e.g. DCT
)

7.1.3.1.2 Measurements for Mobility
In order to support efficient mobility in EUTRAN, the UEs are required to identify and measure the signal strength and timing of neighbour cells and the serving cell. Such measurements for mobility are needed in the following mobility functions:
1) PLMN selection

a. Detecting available PLMNs and high quality PLMNs 

2) Cell selection and cell reselection

a. Detecting suitable cells (i.e., "S-criteria or out-of-range")

b. Determining the most suitable cell for connection, i.e. performing evaluation for cell reselection 

3) Handover decision

a. Intra frequency handover
b. Inter frequency handover
c. Inter RAT handover (GERAN, UTRAN)

d. Measurement gap control (FFS)
7.1.3.1.2.1 Intra frequency neighbour measurements 
Neighbour cell measurements performed by the UE are named intra-frequency measurements when the UE is requested to identify and measure neighbour cells that have the same carrier frequency as the serving cell. Normal intra frequency neighbour measurements do not require UL/DL idle periods.
In case the UE’s maximum supported bandwidth is smaller than the network operating bandwidth and the frequency resources from the serving cell are allocated to the UE so that the UE is not able to receive DL bandwidth where the common channels of the neighbour cell are located, UL/DL idle periods must be provided for the UE to perform neighbour measurements of the cells with the same carrier frequency as the serving cell. 

7.1.3.1.2.2 Inter frequency neighbour measurements 
Neighbour cell measurements are considered inter-frequency measurements when the carrier frequency of the neighbour cell is different from the one of the serving cell. In case of inter-frequency measurements the network needs to provide UL/DL idle periods for the UE to perform necessary neighbour measurements.
7.1.3.1.2.3 Inter RAT measurements 

Neighbour measurements are considered inter-RAT measurements when UE needs to measure other radio access technology cells. For these kinds of measurements NW needs to provide UL/DL idle periods.
7.1.3.1.2.4 Measurement gap control 
In case the UE needs UL/DL idle periods for making neighbour measurements, the network needs provide enough idle periods for the UE to perform the requested measurements. Such measurements are created by the scheduler, i.e. compressed mode is not assumed needed. In order to optimise the network usage some additional measurements may be used by the network for triggering the generation of UL/DL periods. This is FFS. 
7.1.3.2 E-UTRAN measurements  
-------------------------------------------- End text proposal -------------------------------------------------------------------
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