
3GPP TSG-RAN WG4 Meeting #60bis
R4-116105
Zhuhai, China, 10-14 October, 2011
Title: 
Definition of UE pattern measurement function based on RSRP definition
Source: 
Agilent Technologies
Agenda item:
9.6
Document for:
Discussion
1 Introduction
The definition of the UE power and phase measurement features required for non-intrusive antenna pattern measurement were discussed in [1]. This document further elaborates a possible definition based on the familiar definition of RSRP from 36.214 [2].
2 RSRP definition
The RSRP definition in [2] is as follows:

5.1.1
Reference Signal Received Power (RSRP)

	Definition
	Reference signal received power (RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.

For RSRP determination the cell-specific reference signals R0 according TS 36.211 [3] shall be used. If the UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RSRP.

The reference point for the RSRP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRP of any of the individual diversity branches. 

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


Note1: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
Note 2: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.

This definition is considered sufficient for the measurement itself, and accuracy requirements are further elaborated in 36.133 [3].
The use for the pattern measurement function is more restricted than the general RSRP measurement. In particular, the channel conditions under which measurements are required are static with no interference.

An alternative definition for UE antenna pattern measurement relative to the RSRP definition is proposed as:

5.1.1
Reference Signal Antenna Power (RSAP) for UE pattern measurement
	Definition
	Reference signal antenna power (RSAP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.

For RSAP determination the cell-specific reference signals R0 according TS 36.211 [3] shall be used. 
The reference point for the RSAP shall be the antenna connector of the UE.



	Applicable for
	

RRC_CONNECTED intra-frequency



Note1: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
Note 2: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.

And for the phase component:
5.1.1
Reference Signal Antenna Relative Phase (RSARP)

	Definition
	Reference signal antenna relative phase (RSARP), is defined as the difference between the average phase of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth received by the primary antenna and the average phase of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth received by the secondary antenna.

For RSARP determination the cell-specific reference signals R0 according TS 36.211 [3] shall be used. 
The reference point for the RSARP shall be the antenna connector of the UE.



	Applicable for
	
RRC_IDLE inter-frequency




Note1: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSARP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
Note 2: The phase per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
3 Accuracy considerations
The absolute and relative accuracy for RSRP in 36.133 [3] 9.1.2 are clearly not appropriate for use with the UE antenna pattern measurement function. In [1] alternative figures were proposed for RSAP as ± [6] dB for absolute accuracy and ± [1] dB for relative accuracy. This would be for a received power in the range of [-60] dBm to [-75] dBm although lower limits are being investigated for use in calculating UE desense. The proposal over the same operating range for RSARP is ± [5] degrees.
4 Conclusion

A further elaboration of the definition for UE antenna pattern measurement based on RSRP is proposed for further discussion.
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