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1. Introduction
In order to achieve efficient and stable packet radio access in the E-UTRA, accurate physical layer measurement is essential. This paper describes our high level views on physical layer measurements required for the E-UTRA.
2. Required Physical Layer Measurement
The following is a list of physical layer measurements for the E-UTRA [1], [2].

· Measurement for intra E-UTRA handover

· Measurement for inter RAT handover (such as to GSM and W-CDMA)

· CQI measurement for channel-dependent scheduling, link adaptation, and transmission power control (TPC)
· Other Radio Resource Management (RRM), e.g., inter-cell interference control
3. High Level Principle of Measurement Procedures

In this section, our high level views on physical channel used and measurement interval for respective measurement are presented.
3.1. Measurement for Intra E-UTRA Handover
· Measurement for deciding the best serving cell and non-serving cells
The best serving cell, which serves the downlink shared data channel and receives the uplink shared data channel, is basically decided based on the measurement report from a user equipment (UE). Thus, the decision to change of the best serving cell is triggered based on measurement report from a UE. However, the link budget in the uplink is severer than that in the downlink. Moreover, soft-handover is not adopted in E-UTRA. Thus, a situation occurs when only the downlink radio link connection is maintained, whereas the uplink radio link connection is lost, particularly in a large cell. The loss of the uplink channel is fatal to the downlink shared data channel because ACK/NACK and CQI signaling is carried through the uplink L1/L2 control channel. Therefore, to avoid such a situation, the measurement at a Node B should be used with priority in addition to the measurement report from a UE.
As we proposed in [3], implementing an overload indicator (this corresponds to the relative grant in E-DCH) pertaining to the neighbouring cells is necessary to guarantee stable transmission of the uplink shared data channel based on a Node B scheduler. Then, the decision regarding which cells are non-serving cells, which transmit the overload indicator, is necessary, although hard handover is adopted in the E-UTRA. The non-serving cells for each UE are decided based on the measurement report from each UE. 
· Measurement at a UE
Our basic views concerning the measurement procedure at a UE are as follows.
· The downlink reference signal is primarily used because accurate measurement is possible due to a higher signal energy level compared to other candidates. Additionally, the downlink synchronization channel may be used as a supplement.
· When a Node B has multiple transmission antennas, the downlink reference signal from the first and second antennas should be utilized to improve the measurement accuracy. The use of the downlink reference signal from more than three antennas is FFS.

· The measurement interval should be in the order of several tens of milliseconds to 100 msec in order to achieve fast hard handover.
· Measurement at a Node B
Our basic views concerning the measurement procedure at a Node B are as follows.
· The uplink reference signal for CQI measurement, i.e., sounding, is used. The received signal-to-interference power ratio (SIR) per Hertz is calculated, and then, switching to the best serving cell is decided based on whether or not the received SIR density satisfies the target value. 
· The measurement interval is identical to that in the UE measurement.
3.2. Measurement for Inter RAT Handover

This measurement is performed by the UE and the change of cell is triggered by the measurement report from the UE. Our basic views are given below.

· The downlink common pilot channel is used for W-CDMA.
· The measurement interval should be in the order of 100 msec to 1 sec in order to achieve fast hard handover.
3.3. CQI Measurement for Channel-Dependent Scheduling, Link Adaptation, and TPC
This measurement is performed both by the UE and Node B for the downlink and uplink CQI measurement, respectively. Our basic views are given below.

· For downlink CQI measurement, the downlink reference signal is used. For uplink CQI measurement, the uplink reference signal for sounding is used.

· For the MIMO case, CQI measurement for all antennas is required.

· The minimum measurement interval should be 2 msec in order to track the fast fading variation.
3.4. Other RRM, e.g., Inter-cell Interference Control
We consider that uplink transmission power control considering other-cell interference is necessary. Therefore, the measurement of the uplink interference from other cells is necessary. This measurement is performed at the Node B. Our basic views on this measurement are indicated below. Note that more details are presented in [3].
· Measurement is performed by using the uplink reference signal for demodulation.
· A short measurement interval such as every TTI is desirable to make the system stable, although detailed gain for a short measurement interval is FFS.

Other RRM procedures may be necessary to achieve inter-cell interference coordination.
4. Conclusion

This paper presented our high level views on physical layer measurements needed for the E-UTRA. 
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