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1 Overview

UE physical measurements have been identified during the study item phase [1] to support scheduling with selection of modulation and coding scheme, interference management including interference coordination, power control and mobility. 
UEs may be required to perform three types of measurements:

1) Signal quality measurements such as Signal to Interference (SIR) ratio
2) Transport channel quality measurements such as BLER 

3) Timing measurements to maintain system frame number synchronization and support GPS assisted positioning

To support inter-frequency and inter-RAT handover, a UE needs specific idle periods (or measurement gaps) to take measurements.  Idle periods are scheduled by the network.  

2 Specification of physical layer UE measurement 

As stated in [2] and [3], one reasonable approach to achieve requirement of minimizing the number of UE physical layer measurements is to use [3] as a basis for LTE measurement specification.  

1) Physical measurement control will be done via higher layer messages (RRC or MAC), and RRC Idle Mode measurement control message can be broadcasted through a mechanism similar to system information.
2) UE measurement abilities are defined in the context of RRC Idle and RRC Connected states.

3) Each measurement definition should include the applicable UE RRC states. 

4) Different types of timing measurements for example as described for SFN-SFN observed time difference, should be allowed.
3 UE measurements based on downlink RS 

Table 1 below gives an example of the typical measurements that may be made based on reference symbols transmitted with physical channels covering the entire cell. 
Table 1: Measurements based on downlink reference symbols
	Measured  signal
	Definition
	Procedure
	Reporting period

	DL reference symbols 

	Channel Quality Indicator
	Scheduling
	50 TTI

	
	Signal Strength

or
SNR

	Cell (re)-selection
	-



	
	SNR
	Intra-frequency HO
	-

	
	
	Inter-frequency HO
	-

	
	Average pathloss

	Slow power control
	n-subframes

	
	
	Interference coordination
	-

	
	
	
	-


As an example average pathloss is defined to support UL power control.
3.1 Average pathloss measurement definition

Uplink power control for E-UTRA discussed in [5] is based on UE measuring average pathloss.  Average pathloss may be computed as:
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 is the maximum reference symbols transmit power for this cell
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Pathloss may be defined as: 
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where 
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 is the eNode carrier frequency 
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 is the combined antenna gain of the eNodeB and the UE
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 is the distance between the eNode B  and the UE (direct path)
Due to the flexibility expected for selection of Uplink and downlink frequency, it may be necessary for the UE to estimate average pathloss without the carrier frequency component.
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Average pathloss measurement is applicable when the UE is in RRC Connected state. Reporting may be done periodically [50 ms]. Accuracy should be determined in WG4 based on the UL power control performance described in [5].
4 Conclusion

General aspects of LTE UE physical layer measurement have been discussed.  They are in line with other views within WG1 to use 25.215 as a basis for LTE UE measurement specification to reach the goal of minimizing the number of measurements.
As an example one LTE specific measurement that may be required for uplink power control has been defined. Further analysis is required to take into consideration pathloss deviation (downlink from uplink) and determine if the UE needs to report both TX power and downlink pathloss.  
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